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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPENnoAaBaHus y4eOHOTro nmpeaMera « XuMHus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENCICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE 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, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3ydeHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM €IMHCTBE MHPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3ydyeHnne xumuu:

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

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JIEesTEIhHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUsI 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
CUCTEMHOTr0 moaxoja K €€ u3zyueHuro. CoaepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKHX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TIpEeACTaBICHHM 00 BJIEKTPOIUTHYECKONW JTUCCOLMAIMKM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3yueHue XUMUU NPOUCXOAUT C MPUBJICYCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEaAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIBHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMAaTHYECKOE MPUOOILIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHUS W CaMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCIHOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYCHHH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuiisi U HANPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HaHWUS B XMMHUH. UUCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUISAIMA, XpoMaTorpadus, MPOBEACHNE OYUCTKHA MTOBAPEHHOU
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISI KACIOPoa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — asnemeHT m mpocrtoe BemectBo. Haxoxxknenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceolllieHHbIE M HEHACHIIIEHHBIE PacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB KHUCIOPOJa, HaOJIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojgopoaa ¢ okcugaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIIOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeillnne Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTne o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonmepuonnas ©  JiIUMHHONEpUoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYeK aTOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYyNIIaM U IEPUOJAM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

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

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasloB BEIIECTB META/VIOB U HEMETAUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanm3anuss MeXNpeaIMETHBIX CBSI3€H INMPH W3YYCHHH XHMHH B 8 Kjacce
OCYIIIECTBIISIETCS UYepe3 HCIOIb30BaHKE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
MOHSTHH, TaK W TIOHATHH, SIBIISTFOIIMXCS CHCTEMHBIMH JIJISI OTICIIBHBIX MTPEIMETOB
€CTECTBEHHO--HAyYHOTO ITUKJIA.

OOmue ecTecTBEeHHO--HAyYHbIC MOHATHS: HAYYHBINA (aKT, TUIIOTE3a, TCOPHUs,
3aKOH, aHaJM3, CHHTE3, KIacCUPUKAIM, TEPUOTUIHOCTh, HAOIIOICHHE,
9KCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPCHHE, MOJICIIb, SIBIICHHUE.

dusuka: Marepus, aTroM, OJJICKTPOH, INPOTOH, HEHTPOH, HOH, HYKJIHU],
U30TOIbI, PAJIHMOAKTUBHOCTh, MOJICKYJIA, JCKTPUYCCKHNA 3apsiji, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYCCKHE BEIWYHMHBI, CIUHUIIBI
U3MEpPEHUs1, KOCMOC, TUTAaHETHI, 3BE3161, COIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPATbl, TOPHBIE TOPOIBI,
TI0JIC3HBIC HCKOIIaeMbI€, TOITUBO, BOJAHBIC PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsl JOCTUTAIOTCS B XOA€ OOydeHUs
XUMHH B €IUWHCTBE Y4YEOHONH M BOCIUTATENIbHON NEATEIBHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMH POCCHUCKHUMHU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSIMH, NPUHATHIMM B OOLIECTBE MpaBUJIaMH M HOpMaMH
NOBEJIEHUS U CIIOCOOCTBYIOT MPOIIECCAM CaMOIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALUU 00yYatOIIUXCS.

JIMYHOCTHBIE pPE3yJbTaThl OTPaKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCA CHCTEMOH IMO3UTHUBHBIX
IIEHHOCTHBIX OPUEHTAIINIA U PACIITUPEHUE OTbITA IEATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

LHEHHOCTHOTO OTHOLIEHMSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUYECKOMY M HAyYHOMY HACIEAMIO, TOHUMAHMUS
3HAYEHUS] XMMHUYECKON HAayKU B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOM HMH(pOpManuen o
MEPEIOBBIX JOCTHKECHHUSIX U OTKPHITUAX MUPOBOM U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

IPEJCTaBICHUS O COLMAIbHBIX HOPMax M MpaBUJIaX MEKIMYHOCTHBIX OTHOLIEHUH B KOJIIEKTUBE, KOMMYHUKATUBHON
KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOHM, Yy4eOHO-HUCCIIeI0BAaTEIbCKOM, TBOPUECKOW U JIPYTUX BHUJAX JEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW JESATEIbHOCTH TPH BBITIOJHEHUH YYE€OHBIX, TMO3HABATEIbHBIX 3ajad,
BBITIOJTHEHHUH XUMHUYECKUX DKCIEPUMEHTOB, CO3JaHMHM YYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMONOHHMAHHUIO |
B3aMMOIIOMOIIN B MPOIECCe ITOW Y4EOHOM NeATEIbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE MOBEIEHUE U MOCTYNKH CBOUX
TOBApHULIECH C MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MUPOBO33PEHYECKUE TPEJCTABICHUS O BEIIECTBE W XUMHUYECKOW PEaKIH, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W COCTABISIONIME OCHOBY JJIsI MOHMMAHUS CYIIHOCTH HAyYHOH KapTHUHBI MUpPA, MPEICTABICHHUSI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3AUMOCBA3SX YeJIOBEKa C MPUPOJHON Cpenoi, 0 poJid XMMHU B
ITIO3HAHUU ITUX 3aKOHOMEPHOCTEW;



MO3HaBaTEJIbHbIE MOTHBBI, HAMPABJICHHBIC HA TIOJyYEHUE HOBBIX 3HAHUU 10 XUMUU, HEOOXOIUMBIE AJI1 OOBSICHEHHS
HaAOJI0JaEMBIX TPOLIECCOB U SIBICHUMN, MO3HABATEIbHOW, MH()POPMAIIMOHHOW M YHUTATEIHCKOM KYJIbTYpbl, B TOM YHCIE
HABBIKOB CAMOCTOSITENIbBHOW padOThl C YYEOHBIMH TEKCTAaMH, CIPABOYHON JIMTEPATypOH, JAOCTYHHBIMH TEXHUYECKUMHU
CpeICTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTH;

UHTEpEC K OOY4YEHMIO M TO3HAHMIO, JIHOOO3HATENBHOCTh, T'OTOBHOCTH M CIIOCOOHOCTh K CamM000pa30BaHUIO,
NPOEKTHOM W HCCIEeNOBAaTENbCKONW NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBIEHHOCTH M YpPOBHS OOy4YEeHHs B
JlaTbHEHIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAaHUE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3[0POBBIO, YCTAHOBKM Ha 3JI0pOBBIM 00pa3
KU3HU, OCO3HAHUE MOCIEACTBUM M HENPUSTHE BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aKOIojs, HAPKOTHUKOB, KypeHUs),
HEOOXOIMMOCTU COOJIIOICHHS TPABUII O0€30MaCHOCTH NPH OOpAIlEHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pealbHOU
KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPaKTHUECKOMY H3YYEHMIO MpoQeccuil W Tpyna pa3iMyHOro pojia, YBaXXEHHE K TPyLy U pe3yjbTaTam
TPYJIOBOM AEATENBHOCTH, B TOM YKCIIE HA OCHOBE MPHUMEHEHMS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BBIOOP
WHIUBUIYAIbHOM TPAGKTOPUHM MPOJOJLKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH,
OOILIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHONW MPOPECCHOHAIBHON NEATEIbHOCTH M PAa3BUTHS HEOOXOIUMBIX
YMEHH, TOTOBHOCTb a/1allITUPOBATHCA B MPO(HECCUOHATIBHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH LIETIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY KM3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHU,
NOHMMAaHUE IIEHHOCTH 3J0pPOBOro M 0e30macHoro oOpa3a >KH3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
¢u3nYeCKOMy U NCHUXHWYECKOMY 370pPOBBIO, OCO3HAHME LIEHHOCTH COOJIOJEHHS MpaBUJl OE30MaCHOr0 IMOBEACHUS IPH
paboTe ¢ BelecTBaMM, a TAKXKE B CUTyaIUsIX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4yaeMmble MpPH M3YyYECHUM XHUMHUH, A pPELIeHUs 3a]ad, CBA3aHHBIX C
OKpY’KaloIllel TMPUPOIHON CpeloM, AJid TOBBIIIEHUS YPOBHS 3KOJOTMYECKON KYyJIbTYpbl, OCO3HAaHUS TJI00aIbHOTO
XapakTepa HKOJIOTHYECKUX MPOOJEM U MyTeW MX pEelIeHUs MOCPEICTBOM METOIOB XMMHUH, SKOJOTUYECKOTO MBIIIICHHUS,
YMEHHsI pyKOBOJCTBOBATHCSI UM B II03HABATEIILHOW, KOMMYHUKATUBHON U COLMAJIBHON MTPAKTUKE.



METAINIPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe MeTanmpeaMeTHBIX pe3yJabTaTOB BBIICSIOT 3HAYUMBIE JJIs1 (POPMUPOBAHUS MUPOBO33PEHHS OOIICHAYTHBIC
MOHATHS (3aKOH, TEOPHsl, IPHUHIIHII, TUTIOTE3a, (DAKT, CUCTEMA, TIPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPHIC UCIIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeAMEeTax M IIO3BOJIIOT HAa OCHOBE 3HAHUM W3 ATHUX MNPEIMETOB (POPMHPOBATH
MpeACTaBICHUE O IICJIOCTHOM HAayyHOHW KapTHHE MHpa, U YHUBEpCaldbHbIC YydeOHbIC JEeUCTBUA (ITO3HABATENIbHBIC,
KOMMYHUKATHBHBIC, PETYJIATHBHBIC), KOTOpPhIE 00€CIeunBalOT (OPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEILHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOM JAESATEILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jiornueckue aeicTBuA:

YMEHHUS UCIOJIb30BAaTh MPUEMBI JIOTHYECKOTO MBIIUIEHHUS TP OCBOCHUU 3HAHWM: PACKPBIBATH CMBICI XUMHUYECKHUX
MOHATUM (BBIACISTh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C JPYTUMHU MOHSITHUSMH), UCIOJIH30BAThH
MOHATUS JJIl OOBSCHEHUS! OTIEIbHBIX (DAKTOB M SIBJICHUMN, BHIOMpPATh OCHOBAHMUS W KPUTEPUU ISl KilacCU(pUKAIIUU
XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEaKIUHi, yCTaHaBJIMBATh IPUUYMHHO-CICJICTBEHHBIC CBS3HM MEXIy OOBEKTaMHU
W3Y4YEHHs, CTPOUTH JIOTHUYCCKHE pacCyXIAeHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 aHAJOTHUH), JeJIaTh BBIBOJBI H
3aKJIFOUCHUS;

YMEHUE MPUMEHSTh B MPOLIECCE MO3HAHUS MOHATUS (IPEIMETHBIC U METANpeAMETHbIE), CUMBOJINYECKHUE (3HAKOBBHIE)
MOJIEJIM, UCTOJIb3yeMble B XUMHUH, MNPeoOpa3oBbIBATh IIUPOKO MPUMEHSIEMbIE B XUMHUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAaK (CMMBOJI JJIEMEHTA), XMMHUYEcKas (GopMmysia M ypaBHEHHE XHMHYECKOHW peaKIuu — TIPH PEIICHUH
y4eOHO-IT03HABATEIIBHBIX 33/1a4, C YIETOM ITUX MOJICIBHBIX MPEJCTABICHUHN BBISBIISATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3YyYa€MbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XMMHUYECKUX DPEaKIIMi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U U MPOTUBOPEUMS B U3YUAEMBIX MPOLIECCAX U SABJICHUSX.

ba3zoBble ucciaenoBarebCckue JAeiicTBHA.

YMEHHUE UCIOJIb30BaTh OCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUSI, @ TAKKE B KAUECTBE OCHOBBI JJISI
dbopMHUpOBaHUS TUTIOTE3BI TTO TTPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYKJICHUI;

NpUOOPETEHUE ONbITa MO IJIAHUPOBAHUIO, OPTaHMU3allMM U TMPOBEICHUIO YYCHUYECKUX IKCIIEPUMEHTOB, YMEHUE
HaOJII0/1aTh 32 X0JIOM IPOIIecca, CAaMOCTOSITEIHHO MPOTrHO3UPOBATh €T0 PE3YJIbTaT, (HOPMYIUPOBATH 0OOOIIEHUS U BHIBOIBI
10 pe3yJibTaTaM MPOBEEHHOTO OIbITA, UCCIAEAOBAHUS, COCTABIISITh OTUET O MPOJICIIAHHON padoTe.



Pabora ¢ undopmanmeii:

yYMEHHE BBIOMpATh, AHATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAIIUIO PA3IUYHBIX BUAOB U (HOPM IPEICTABICHHUSA,
MOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa XUMHUECKOTO COJACp)KAHMS, CIPABOYHBIC
noco6ust, pecypcsl IHTEpHETa), KpUTHUECKH OLIEHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(DOPMALINIO;

YMEHHME MPUMEHATh Pa3IMYHbIE METOJbl U 3alpoChl IPU MOUCKE M OTOOpPE MH(OpPMALMM KU COOTBETCTBYIOIKX
JAaHHBIX, HEOOXOIUMBIX ISl BBIMOJIHEHUS YU€OHBIX U MO3HABATENIBHBIX 33/1a4 ONPEACIEHHOTO THIIA, TPHUOOPETEHUE OTIbITa
B 00JIaCTH UCHOJB30BaHUS HH(DOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, OBIAJCHUE KyJIbTYypOl aKTUBHOTO
UCIOJIb30BAaHUSl PA3JIMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAIbHYIO (DOpMY MpencTaBICHUS
UHGOpPMallMU U WUTIOCTPUPOBATH pEIllaeMble 3a7aul HECIOXKHBIMU CXEMaMH, IMarpaMMaMu, JpyTuMu popmamu rpaduku
U UX KOMOMHALIUSAMU;

YMEHUE UCMOJIb30BaTh U aHAIU3UPOBATh B Mpoliecce YUeOHON U MCCIEA0BATEIbCKON AESTENbHOCTA UH(OPMAIIUIO O
BJIMSTHUH TPOMBITINIEHHOCTH, CEITBCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAOIIEH TPUPOTHON CPEIbI.

KoMMyHnKaTHBHBIE YHHBepPCcAJIbHbIe YueOHbIe JelCTBUSA:

YMEHUS 33/1aBaTh BOMPOCHI (B X0Je auaiora u (i) JUCKYCCUH) TIO CYIIECTBY 00CYKIaeMOl TeMbl, (hOpMYITHUPOBATH
CBOM TMPEIOKEHUSI OTHOCUTENFHO BBITTOJHEHUS MPEII0KECHHOH 3a1a4u;

YMEHHsI TIPEACTABIATh MOTYYCHHBIE Pe3yIbTaThl MO3HABATEIHHON NEATETPHOCTH B YCTHBIX M MUChMEHHBIX TEKCTAaX;
JenaTh MPE3CHTALMI0 Pe3yJbTaTOB BBINOJHEHUS XUMHUYECKOTO 3KCIEPUMEHTa (J1abopaTOpHOro OMbITa, J1A0OPATOPHOM
paboThI IO UCCIEAOBAHUIO CBOMCTB BEIECTB, yUeOHOTO MPOEKTA);

YMEHHsI y4yeOHOro COTPYAHHYECTBA CO CBEPCTHHMKAaMH B COBMECTHOM IIO3HABaTENbHOM M HCCIENOBATEIbCKON
JESTEIIbHOCTH TIPY PEIICHUH BO3HHUKAIONIMX MPOOJIEeM Ha OCHOBE Yy4€Ta OOIIMX HWHTEPECOB U COTJIACOBAHUS TMO3UIIHIA
(oOcyxnenus, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBD), KOOPJAMHAIIMS COBMECTHBIX JCWCTBUMN, OMpEACIICHUE KPUTEPUEB
0 OIICHKE Ka4eCcTBa BHINIOJHEHHOW padOThI U IpyTHe).

PeryisiTuBHBbIe YHUBepCAJbHbIEe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENSITh LN JACITeIbHOCTH, IUIAaHUPOBATh, OCYLIECTBIIATh, KOHTPOJIUPOBATh U NPHU
HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTD, BEIOUpATh Haubosee 3pGeKTUBHBIE CIOCOOBI pEIlICHUs YYEOHBIX U
MO3HABATENbHBIX 3a7]a4, CaAaMOCTOSITEIbHO COCTABJIATH WJIM KOPPEKTUPOBATH MPEIIONKEHHBIA alTOPUTM JCHCTBUMA MpH
BBIMIOJTHEHUH 3a/1aHUM C YYETOM TMOJTyUYEHHUsI HOBBIX 3HAHUI 00 M3yuyaeMbIX 00BEKTax — BEIIECTBAX U PEaKLHUsiX, OEHUBATh



COOTBCTCTBUC IIOJIYUCHHOTO PC3yJibTaTa 3asiBJICHHOM oein, YMCHHUC HCIIOJIb30BATb MW aHAJIM3HUPOBATH KOHTCKCTHI,

npejJiaraeMbie B YCIOBUU 3/ IaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mNpeIMETHBIX pPE3yJbTaTOB IO OCBOCHHIO 00S3aTEIBHOTO COJEPYKAHMS, YCTAHOBJICHHOTO JaHHOM
(benepanbHOl paboyeil MPOrpaMMoOM, BBIACISIOT: OCBOCHHBIC OOYYAIONIMMHUCS HAYYHBIC 3HAHUSA, YMEHHS M CIIOCOOBI
NeHCTBUM, crienudraeckre I MPeIMETHOW 001acTH « XUMHUS, BHJIBI ACSITSILHOCTH I10 MTOJTYICHHUI0 HOBOT'O 3HAHMS, €TO
UHTEPIIPETALINHN, TIPEOOPa30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIIHSX.

K koHIty 00y4eHus B 8 KJacce mpeMETHBIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJIKHBI OTPAXaTh C(HOPMHUPOBAHHOCTH
y 00y4aroImuxcs YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMUUYECKUX ITOHATHN: aTOM, MOJIEKYJIa, XUMUUECKUHN 3JIEMEHT, IIPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, CMECh (OJHOpOAHAs M HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHTENIbHAas aTOMHas |
MOJIEKYJISIpHas Macca, KOJUYECTBO BEILIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBas J0JIsI XUMUYECKOI0 JJIEMEHTa B
COCIMHEHUM, MOJISIPHBIM OO0BEM, OKCHJ, KHUCJIOTa, OCHOBAHHME, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTEHECHb
OKHCIICHUS, XMMHMYECKas peakuus, KilacCU(pUKalUs peakuui: peakuuu COEIWHEHUs, PEaKIUH Ppa3sIoKEHus,
peaklMy 3aMelleHMs], peakuuu oOMEHa, 3K30- M SHIAOTEPMUYECKUE PEAKLUH, TEIUIOBOM 3(PPeKT peakuuu, s1po
aToMa, PJIEKTPOHHBIN CIOW aTromMa, aTOMHAas OpOUTAlb, PAIUYC aTOMa, XUMUYECKAsl CBSI3b, MOJSPHASI U HEMOJISIpHAas
KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTHUOH, AaHWUOH, PAacTBOpP, MaccoBas AOJs BeLIECTBa (MPOLEHTHas
KOHIIEHTpAIHs) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKMX IOHATUNM W IPUMEHATb OTHU MOHATUA IPU ONUCAHUU
BEILIECTB U UX IIPEBPALLCHUN;

MCITIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JIJIsl COCTaBIeHUS ()OpMYJI BEIIECTB U YPAaBHEHU XUMUYECKUX PEAKIUH;
OTpENENATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENEHb OKHCIEHHUS SJIEMEHTOB B
OMHApHBIX COCAMHEHMSIX, PUHAJICKHOCTh BEUIECTB K OMPEAeIEHHOMY KJIacCy COeIMHEHUHN 1o (Gopmysam, BHU
XUMHUYECKOH CBSA3M (KOBAJICHTHAS M MOHHAs1) B HEOPTaHWYECKUX COCIMHEHHUSIX;

packpbiBath cMblci Ilepuoanueckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE MIEPUOIUIECKON
3aBUCUMOCTH CBOMCTB XUMHUYECKMX OJJIEMEHTOB OT MX I0J0XKeHHUs B Ilepronnueckoil cucreme, 3aKOHOB
COXpaHEHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHUs], 3aKOHa ABOTraapo;



OIKCHIBATh U XapaKTepu30oBaTh Tabauunyto popmy lleproanyueckoil cucTeMbl XUMUYECKUX JIEMEHTOB: pa3inyaTh
MOHSTUA «TJaBHas moArpymnmna (A-rpynmna)» u «nodounas noarpynmna (b-rpynma)», Massie 1 OOJNbIINE TEPHOIB,
COOTHOCUTH 0003HAUEHHUs, KOTOpbIe uMeroTcs B Tabmuile «Ileproanueckas cucrema xuMmudeckux siementoB /1. U.
MeHnjeneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sSapa,
o011Iee YUCIIO SJIEKTPOHOB U PACIIPEACIICHUE UX TI0 AJIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE AJIEMEHTHI, HEOPTraHMYECKHE BEIEeCTBA, XMMHUYECKHE peakiuu (M0 YHCIy H
COCTaBY yYaCTBYIOIIMX B PEAKIIMU BEILIECTB, MO TEINIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMUCHIBaTh) OOIME XWMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPKIas
OMMCaHWE MPUMEPAMH MOJIEKYJISIPHBIX YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOI'O COCTAaBAa, BO3MOXKHOCTU IPOTEKAHUS
XUMHUUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO
3JIEMEHTA 10 (PopMyJie COETUHEHUs, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO
XAMWYECKON PEAKIINH;

MPUMEHSATH OCHOBHBIE OIEpPALMU MBICIUTEIBHON JEATEIbHOCTH — aHalIW3 M CHHTE3, CpaBHEHHE, 0000IleHHE,
CUCTEMATHU3ALIMIO, KJIACCU(PUKALMIO, BBISBIEHUE NPUUYUHHO--CIEACTBEHHBIX CBS3€M — ISl U3y4YEHUs CBOICTB
BEILIECTB U XUMHUYECKUX PEAKIUH, E€CTECTBEHHO-HAy4YHbIE METOJbl MO3HaHUS — HaOMIIEHUEe, H3MEpPEHHUE,
MOJEIUPOBAHUE, IKCIIEPUMEHT (peabHbII U MBICIICHHBIN);

CJIEIOBATh MpaBUjIaM IMOJb30BAHMS XUMUUYECKON TTOCYJI0N U JabOpaTOPHBIM 00OpPYAOBAHHEM, a TAKXKE MpaBUIIaM
oOpalieHusi ¢ BeIIeCTBAMU B COOTBETCTBUU C HMHCTPYKLUMSIMHU IO BBINOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB MO TMOJYYCHUI0O M COOMpPAHHUIO Ta3000pa3HBIX BELIECTB (BOJAOpPOJa W KHUCIOpPOAA), MPUTOTOBJICHUIO
PacTBOPOB C ONPENCIIEHHON MAaCCOBOM J0JIEN PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUUYECKUE
DKCIIEPUMEHTHI 10 PACHO3HABAHHUIO PACTBOPOB IIEJIOYEH M KHCIOT C IOMOIIbK) HMHJIWKATOPOB (JIAKMYC,
dbenondTanenH, METUIIOPAHK U APYTHE).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P KonTtpoabHubie IIpakTHyeckue (1up )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1. II 21 2 2
€pBOHAYAIILHBIC XUMUYCCKHEC TOHSATHS https://m.edsoo.ru/7fA1837¢
5 Boznyx. Kucnopoa. Ilonsitue 06 5 1 bubnuoreka [IOK
’ OKCHIAaX https://m.edso00.ru/7f41837c
bubmuorexa [JOK
3. B i 1
OROPOL- LIOHATHE © KUCIOTAX 1 COMAX 3 https://m.edso0.ru/7f41837c
bu6mmoreka [JOK
4. Bona. P . 8 1 1
OAa. TavTROpH https://m.edsoo.ru/7f41837c
5. KonudecTBeHHBIC OTHOIIICHHUS B XUMUHU 5
6 Bakneiiiue Kiiaccbl HEOPraHUYECKUX 12 1 1 bubnnorexka [JOK
’ COeTMHEHH https://m.edso0.ru/7f41837¢
; Ilepronnueckuii 3aKOH U CTPOCHUE .
' aroma
3 CtpoeHue BemiecTBa . XuMU4ecKast 7 1
' CBSA3b
OBUIEE KOJIMYECTBO YACOB 110 68 5 6

ITPOI'PAMME
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HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE

Ne Hara uudgpoBbie

Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE

padoThI padoTshI
pecypchl

BBoanbIi nHC Tax 1o Th.

1 1T eﬂMeT XHMPT;I:IYI;e €CTBa U UX 1 bubmorexa LHOK

bet e 05.00.2023  https://m.edsoo.ru/ffod210c
CBOICTBA.

5 [TonsiTre 0 MeTO/IaX MO3HAHUS B 1 bu6mmorexa [IOK
XUMHUHU 07.09.2023  https://m.edsoo.ru/ff0d227e
HNucrpykrax no Th. [Ipaktuueckas
pabota Nel. [IpaBuna TexHuku 6€3-

3 OTACHOCTH MPHU pabOTe B XUMUUECKOM 1 1 bubmorexa HOK

PP 12.09.2023  https://m.edsoo.ru/ff0d23dc
kabuHeTe. O3HaAKOMIIEHHE C
1a00paTOpPHBIM 000PYIOBAaHUEM.

4 Yucrele BemecTBa 1 cMech. CriocoObl 1 bu6mmoreka [IOK
paszeneHus cMecei 14.09.2023  https://m.edsoo.ru/ff0d26ca

5 [IpakTuueckas pabora Ne 2. Ouncrka 1 1 bubnuoreka [IOK
3arpsi3HEHHOW MMOBAPEHHOM COJIH. 19.09.2023  https://m.edsoo.ru/ff0d28c8
SBnenus puzndyeckue U XUMHUECKHE.

6 VYcnoBus BOSHUKHOBEHHUS U TEUEHUS 1 bubnuoreka [IOK
XUMHYECKHX peakuuil. [Ipuznaku 21.09.2023  https://m.edsoo.ru/ff0d2a6c
XAMHYECKHUX PEaKIUM.

7 ATOMBI U MOJIEKYJIbI, HOHBI 1 bubmorexa HOK

YRL ' 26.09.2023  https://m.edsoo.ru/ff0d2be8

8 BemecTBa MOJIEKYISIPHOTO H 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2be8

HEMOJICKYJISIPHOTO CTPOCHUSL. 28.09.2023  https://m.edsoo.ru/ff0d2aéc
Kpucramimaeckue pemerk.
[IpocThie U CIOXKHBIC BEIIECTBA.
9 XUMHUYECKHUH 3JIEMEHT. MeTauibl 1 Bubmaorexa ITOK
' 03.10.2023  https://m.edsoo.ru/ff0d2d50
HEMETAJLIEL.
SI3BIK XUMHUHU. 3HAKU XU-MHUYECKUX
10 351eMeHTOB. OTHOCUTEIbHAS aTOMHAs Bubmaorexa ITOK
’ 05.10.2023 | https://m.edsoo.ru/ff0d2eae
macca.

11 3aK0H NOCTOSHCTBA COCTaBa BEILECTB bubnmorexa LHOK

B 10.10.2023  https://m.edsoo.ru/ff0d323c
Xumudeckue GopMyIIbL.

12 OTtHOCUTENBHAS MOJIEKYJISIpHAsI Macca. bubnuorexa [JOK
KadecTBEeHHBIN U KOIUYECTBEHHBIN 12.10.2023 = https://m.edsoo.ru/ff0d350c
COCTaB BEIlEeCTBA.

13 MaccoBas 1011 XMMHYECKOTO bu6mmoreka [JOK
DJIEMEHTA B COSIUHEHUN. 17.10.2023 | https://m.edsoo.ru/ff0d5230
BaneHTHOCTE XUMUYECKHUX DIIEMEHTOB.

14 OmpeneneHue BAJIEHTHOCTH DJIEMEHTOB Bubmorexa ITOK

peaL . 19.10.2023  https://m.edsoo.ru/ff0d37fa
o (opmyram OMHAPHBIX COCTUHEHUH.

15 Konrtpomnsnas pabora Ne bubnnorexka [JOK
1"CocraBnenue xumuueckux Gopmym" 24.10.2023  https://m.edsoo.ru/ff0d3al6
CocraBieHne XUMHUYECKUX GopMyIT

16 OMHApHBIX COEIUHEHUH 10 bubmmorexa LOK

P 26.10.2023 | https://m.edsoo.ru/ff0d3b88
BaJIEHTHOCTH.
17 ATOMHO-MOJIEKYJIIPHOE YUECHUE Eubmiorexa IIOK
YIApHOE yH ) 07.11.2023  https://m.edsoo.ru/ff0d5708
18 3aKoH COXpaHEHHI MacChl BEIECTB bubnmorexa LOK
P HHECTE. 09.11.2023  https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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bubmuoreka [JOK

19 XHMIHHECKHUC yPABHCHI. 14.11.2023  https://m.edsoo.ru/ff0d40c4
20 THIEl XUMHYECKUX PEAKIIUT bubmmorexa [IOK
peaxtt 16.11.2023 | https://m.edsoo.ru/ff0d4290
[ToBTOpEHME M 0000IIIEHUE TIO TEME
21 «IlepBoHavaILHBIE XUMHUYECKUE bubmnorexa [IOK
P 21.11.2023 | https://m.edsoo.ru/ff0d448e
TIOHATHS
Kontponbnas pabota Ne2 o teme:
22 «[lepBoHaYaILHBIE XUMHAYECKHUE bubmorexa [TOK
P 23.11.2023 | https://m.edsoo.ru/ff0d4614
TIOHATHUS.
Kucnopon, ero ob1mas xapakrepuctuka
23 Y Ha-XOXJEHUE B IPUPOJIE. bubnuorexa [JOK
[Tomyuenue Kuciaopoaa u ero 28.11.2023 | https://m.edsoo.ru/ff0d497a
(bu3HYeCKrEe CBOMCTBA
XUMHUYECKUE CBOMCTBA KUCIOPOA.
24 Oxkcunsl. [Ipumenenue. Kpyrosopot bubmorexa [IOK
AR 2P - \PYTOBOP 30.11.2023 https://m.edso0.ru/ff0d4790
KHCIIOPOJIa B TIPUPOJIE.
o5 [Tpaktuyeckas padora Ne3. ITomyueHnune bubnuoreka [IOK
Y CBOMCTBA KUCJIOPO/IA. 05.12.2023  https://m.edsoo.ru/ff0d4c4a
bu6mmoreka [IOK
26 O30H. AsoTponus Kucsopona 07.12.2023  https://m.edsoo.ru/ff0d4ae2
Bos U €ro cocTaB. 3aiura
27 aTM(JjZ:l()e HOTO BO31TyXa (I)]i bubmorexa HOK
P A% 12.12.2023  https://m.edsoo.ru/ff0d4ddo
3arpsi3HeHus
Bomopon, ero o0rast xapakTepuCcTHKA
08 ¥ HaxoXJeHue B pupoje. [lomydenne bubnmoreka [JOK
BOJIOpPO/Ia U €T0 (PU3MUECKUe CBOMCTRA. 14.12.2023  https://m.edsoo.ru/ff0d4dd0

Mepsi 6€3011acHOCTH TIpH padboTe ¢



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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BOJIOPOJIOM

XUMHUYECKUE CBOMCTBA BOJIOPOIA.

bu6mmoreka [IOK

2
| [Ipumenenue 19.12.2023  https://m.edsoo.ru/ff0d50d2
[TpakTrueckas padota No4.
30 «ITomyuenune Bogopoaa u bubmorexa [IOK
i HOPOZ . 21.12.2023  https://m.edsoo.ru/ff0d4dd0
HCCIICIOBAHUE €TI0 CBOMCTBY
Bopa. MeTonsl onpeneneHus cocraBa
31 BOJIBI - aHAJIM3 U cuHTE3. Bona B bu6mmorexa [IOK
MIPUPOJIE U CIIOCOOBI €€ OUHCTKHU. 26.12.2023  https://m.edsoo.ru/ff0d4f42
Abnpaiius BOJbI.
39 ®du3nvecKue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
BOIbL. [IpuMenenre BOIbI. 28.12.2023 | https://m.edsoo.ru/ff0d542e
Bonga — pactBoputens. PacTBOpEI.
33 Haf)lbl eII:HI)Ie I/IpHeHaCBI eHHI)II; bubmorexa LIOK
HI HI 09.01.2024  https://m.edsoo.ru/ff0d55a0
pacTtBOpbl. PAaCTBOPUMOCTH BEIIECTB
34 MaccoBas 10511 paCTBOPEHHOTO bubnnorexka [JOK
BEIIIECTBA. 11.01.2024  https://m.edsoo.ru/ff0d5708
Pemenne pacdyeTHsIX 3a1a4
«Haxoxmenre MaccoBOM JTOJTH
aCTBOPEHHOTO BEIIESCTBA B PACTBOPE.
35 gmqncieHHe Maccli acTBO peHHorg bubmorexa [JOK
P P 16.01.2024 @ https://m.edsoo.ru/ff0d587a
BEILECTBA U BOJBI JIJIsl IPUTOTOBJICHUS
pacTBOpa onpeaeseHHON
KOHIICHTPAIIUN
[TpakTudeckas padorta NoS5.
36 [IpurorosieHue pacTBOpOB COJIEH € bubnnoreka [JOK
ONpeIeTIEHHON MacCOBOM J10J1ei 18.01.2024  https://m.edsoo.ru/ff0d59e2

PacTBOPEHHOTO BELLIECTBA



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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[ToBTopenue u 0000IIEHNE TTO TEMaM

bubmuoreka [JOK

3 «Kucnopony, «Bonopo, «Boza. 23.01.2024  https://m.edsoo.ru/ff0d5b40
PacTtBOpBI».
KonTtponsnast padora Ne 3 o remam
38 «Kucnopon», «Bogopon», «Boxa bubmmorexa [IOK
’ ’ ' 25.01.2024  https://m.edsoo.ru/ff0d5eba
PactBOpBI».
39 Moip — eauHUIA KOJIMYECTBA bubmuorexa [JOK
BelecTa. MossipHast Mmacca. 30.01.2024  https://m.edsoo.ru/ff0d6342
40 Brrunciienus o XuMu4eCKuM bubnuorexa [JOK
YpaBHEHUSM. 01.02.2024  https://m.edsoo.ru/ff0d664e
41 3akoH ABorazipo. MomsipHblii 00beM bubnuorexa [JOK
ra3os. 06.02.2024  https://m.edsoo.ru/ff0d664e
42 OTtHocuTenbHAs IIIOTHOCTH Ta30B bubmmorexa [JOK
08.02.2024  https://m.edsoo.ru/ff0d67ca
43 OObeMHbIE OTHOIIEHUS Ta30B MPU bubnnorexka [JOK
XMMHYECKUX PEaKIUAX 13.02.2024  https://m.edsoo.ru/ff0d67ca
Oxcuppl: kiaccupukanys,
44 HOMEHKJIaTypa, CBOMCTBA, MOJIYYEHUE bubmorexa HOK
P, > HOTYHEHHS, 15.02.2024  https://m.edsoo.ru/ffOdfee?
IPUMCHCHHE.
I'mapoxkc . OcHoBaHwus:
45 xaacempsaruns, nowercrarypa Bubmiorasa LIOK
HI P 20.02.2024  https://m.edsoo.ru/ff0dfee2
MOJTydCHHE.
XUMHUYECKUE CBOWCTBA OCHOBAHUM.
Peakuus neiitpanuzauuu. Okpacka
46 WH I/ILIiaTO OBE enoLrIJHOﬁ " ’ bubmmorexa [JOK
? P . " 22.02.2024  https://m.edsoo.ru/00ad9474
HeuTpanbHOU cpenax. [Ipumenenue
OCHOBAaHMH.
47 AmboTepHbIe OKCUIBI U TUIPOKCHUIBI. bubnuoreka [IOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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27.02.2024  https://m.edsoo.ru/00ad9b7c
48 Kucnotsl. Cocras. Knaccudukarusi. bubnnoreka [HOK
Howmenknarypa. [TonyueHnue KUCIOT. 29.02.2024 = https://m.edsoo.ru/00ad9a50
49 XHUMHYECKUE CBOMCTBA KHCIIOT bubmorexa HOK
05.03.2024  https://m.edsoo.ru/00ad9ch2
Comu. Knaccudukarus.
50 Homenknarypa. CriocoOsI osrydeHus bubmmorexa [JOK
. ’ 07.03.2024 = https://m.edsoo.ru/00ad9ela
coneit
. . bubmuoreka [JOK
51 C
poretba cosen 12.03.2024  https://m.edsoo.ru/00ad9ffa
['eHeTnyeckas CBSI3b MEXKIY
52 OCHOBHBIMHM KJIaCCaMH bubmorexa [JOK
. 14.03.2024  https://m.edsoo.ru/00ada52c
HEOPraHMYECKUX COCAMHEHUN
[IpakTuueckas pabora Ne6. Pemienue
53 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuoteka [JOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX 19.03.2024  https://m.edso0.ru/00ada52c
COEIMHEHUIN»
[ToBTOpEeHue u 06001IeHNE TIO TEME
94 «Baxunelimue Ki1accbl HEOPraHUYECKUX bubmorexa HOK
. 21.03.2024 | https://m.edsoo.ru/00ada342
COETUHEHUIN»
KonTponbnas padota Ne4 o teme:
55 «OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX bubmorexa HOK
. 02.04.2024  https://m.edsoo.ru/00ada6bc
COCTUHEHUI.
Knaccudukanus XuMHaecKux
56 aneMeHToB. [loHsTHE O max bubmorexa HOK
' Tpyn 04.04.2024  https://m.edsoo.ru/00adag824
CXOJHBIX JICMEHTOB.
57 IIepuonnueckui 3axoun /1. U. bubnnorexa [JOK
Menpeneesa. 09.04.2024  https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9b7c
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[Teproauueckas Ta0IHMIIA XUMHUYIESCKHX

. bubmuoreka [JOK

>8 DJICMEHTOB (KopoTKaz popma): A- it b 11.04.2024  https://m.edsoo.ru/00adaab8
TPYIIIBI, ICPUOJIBI.

Crpoenue atoma. CocTaB aTOMHBIX

59 anep. M3oTonbl. XUMHUUYECKHI 3JIEMEHT bubmuoreka [JOK
— BHUJ] aTOMa C OJIMHAKOBBIM 3apsi/IOM 16.04.2024  https://m.edsoo.ru/00adac34
spa
Pacnionoxenue 31eKTpOHOB 1O

60 SHEPreTUYECKUM YPOBHSIM. bubnnoreka [JOK
CoBpemenHast GopMyITHpOBKa 18.04.2024  https://m.edsoo.ru/00adaab8
MEPHOINIECKOT0 3aKOHA
3HaYeHHUE MEPUOINICCKOr0 3aKOHA.

61 Hayunbie noctmxkenus J{. bubmorexa HOK

YAHPIE A o 23.04.2024  https://m.edsoo.ru/00adaab9
Menpeneena
[ToBTOpenue u 0600IIEHHE IO TEME:
Ileproanueckuii 3aKOH U
62 NepUOANYECcKas CUCTEMA XU-MUYECKIX bubmorexa HOK
proA 25.04.2024  https://m.edsoo.ru/00adae28
anemenToB /I. 1. Menneneena.
Crtpoenue aToma.

63 DIEKTPOOTPULIATETLHOCTh bubnmnoreka [JOK
XUMHYECKUX JIEMEHTOB 30.04.2024  https://m.eds00.ru/00adb076
KoBanientHas cBs3b. [lonspHas u

64 HETIOJIIpHAsI KOBAJICHTHBIE CBSA3U bubmorexa HOK

P ' 07.05.2024  https://m.edsoo.ru/00adb076
HMonnas cBsizb
BasieHTHOCTB U CTETIeHb OKUCIICHHUS.
65 [TpaBwita onpeneneHus CTEIICHEH bubmorera [JOK
P pedl 14.05.2024  https://m.edsoo.ru/00adb33c
OKHCJICHUS JJICMEHTOB
66 OKHCIHTEbHO-BOCCTAHOBUTEIHHBIC bubmmorexa [JOK

https://m.edsoo.ru/00ad9ch2
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peakiuu

16.05.2024

KontpoinbHast pabora N5 mo Temam:
«IIeproauyecknii 3aK0H U

67 [IEPUOIUYECKAs] CUCTEMA XU-MUYECKUX 1 bubnuoreka [IOK
anemenTtoB J[. . Menaeneena. 21.05.2024  https://m.edsoo.ru/ff0d61c6
Crpoenue atoma. CTpoeHuUE BEIIECTB.

XUMHYECKasi CBSI3b»

68 [ToBTOpenue u 0600IIEHNE 32 KypC 8 1 bubnuoreka [IOK

KJacca 23.05.2024  https://m.edsoo.ru/00adb486
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb486
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