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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMHuH Ha YpPOBHE OCHOBHOT'O 00I11Ier0o 0O0pazoBanus ais 8 u 9
KJlacca COCTaBJieHAa Ha OCHOBE TPEOOBAaHMM K pe3ysibTaTaM OCBOEHUSI OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe (emepanbHOl paboueil mporpammbl
BOCITUTAHUS U C YUYETOM KOHIEIIIMHU MPEnoaaBaHusl yaeOHOTo npeamera « XuMus»
B 00pa3oBaTelbHBIX opranuzainusax Poccuiickoit ®deneparnuu. Ilporpamma mo
XUMHUH JAET MpeJCTaBICHUE O LeJIX, 00IIel cTparerun o0ydyeHusl, BOCIUTAHUS U
pa3BUTHS OOYYaIOIUXCS CPEJICTBAMH yYEeOHOTO TpeaMeTa, YCTaHABIMBACT
00s13aTeIbHOE MPEIMETHOE CO/IepKaHKE, TIPEyCMAaTPUBAET pacIipeie]ICHHE €ro I0
KJIaccaM U CTPYKTYPUPOBAaHHUE MO pa3fenaM U TeMaM IPOrpaMMbl MO XUMUHU,
ONpENIENAECT KOJUYECTBEHHBIE M KAaYECTBEHHBIE XapaKTEPUCTHUKH COJACPIKAHMS,
PEKOMEHAYEMYI0  TOCJEAOBAaTEILHOCTh  M3YYCHUS  XUMHUM C  y4E€TOM
MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU Y4EOHOro IpoIliecca,
BO3PACTHBIX OCOOEHHOCTEN OOy4YaromMXCs, ONpeNesieT BOZMOXHOCTH MpeaMeTa
JUISL  pealu3aiuu  TpeOOBaHWI K  pe3ysibTaTaM  OCBOCHHS ~ OCHOBHOM
oOpa3oBaTenbHON IMporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUA, a
TaKke TpeOOBaHUU K pe3yJibTaraM OOYUYeHMsS XMMUU Ha YPOBHE leJel U3ydeHUs
npeaMeTa Y OCHOBHBIX  BHJIOB  YUEOHO-TIO3HABATEIBLHOM  JEATEIbHOCTU
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

3HaHWE XWMHH CIYXUT OCHOBOW [iJIsi (OPMHPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, €ro MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJib UTPatOT (POPMUPYEMbIE XHMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOTIO Pa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUS U
dhopMupOBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIBHOW  Y4eOHOW JIeSITENIbHOCTH,
HKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00yJaroNnXcs;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K TIPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIaJl B DKOJOTHYECKOE
oOpa3oBaHHue 00y4aIOIINXCS.



JlanHble HampaBlieHUs B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIeUU(pUKON
CoAepKaHusl ~ y4yeOHOro  TMpenMera, KOTOPBIA  SIBISETCS  IE€IarOrH4ecKH
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OPraHuYeCKON XUMHUU.

CtpykTypa coiepkKaHus MpOrpaMMbl MO XMMUU CPOPMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl 10 NPUHIUITY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO- MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akona J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TMpeICTaBICHUNA 00 AIEKTPOJUTHYECKON JMCCOLMAIMU BEUIECTB B
pacTBoOpax.

TeopeTndyeckue 3HaHMS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJJHOTO
YPOBHSL K JPYrOMYy, BBINOJHAS (QYHKIMH OOBACHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOXXHOCTEH ITPAKTUYECKOI'O IPUMEHEHUS U IOIYYECHHS
M3Yy4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKON COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOM NpPHUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M
METOJIaM MO3HAaHUs B Hayke. M3ydeHne XMMHU NPOUCXOIUT C MPHUBIICUCHUEM
3HAaHWN W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyX)alomuid MUpy,
«buonorus. 57 kinacce» U «PuU3nKa. 7 KIacc.

[Ipy wW3yyeHMH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro mpeaMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XMUMHUYECKHUX
3HAaHUW — BaXHEUINUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKd, B
NpUOOIIEHNH K HAyYHBIM METOJaM I[IO3HAHWS TIPU WU3YYCHUH BEIIECTB W
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHWH B Y4eOHO-TIO3HABaTENbHOM U y4eOHO-HCCIEeI0BaTENbCKON



NEeATEeTLHOCTH, OCBOCHHMHM TPAaBMJI 0O€30MacHOr0 OOpalieHusi ¢ BEHIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipu m3ydyeHUn XMMUU Ha YPOBHE OCHOBHOTO OOIETO 00pa30BaHMs BaXKHOE
3HauUEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY TNPUHATHIO PELICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJICHHOCTb OOy4YEeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOy4Jarommxcss K CaMOCTOSATEIbHOM MO3HABATENLHON JEATEeIbHOCTH, HAy4YHbIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIOMINX MPUOOPETEHHIO 00YyIarOTUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE [IJIS
Pa3TUYHBIX BUIOB ICATCIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCIE€ YMCHHH OOBSICHAITH W OIICHWUBATH SIBIICHUS
OKPY KAIOIIETr0 MHpPA, WCIOJB3Yysl 3HAHWUS W OIMBIT, MOJYYCHHBIC MPU U3YUCHUH
XUMHUH, TPUMEHSTh HMX TpPU PEUIEHUU TPo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYJIOBOM I€ATEIbHOCTH;

— ¢opmupoBaHHEe y OOyYaOIMXCA TYMAHUCTHYECKUX OTHOIICHUMH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBEIECHUST B OBITY M TPYAOBOM JESITENIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYECIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TIPO(DHIIS W HAMpPaBICHHOCTH NAbHEUIIIETO
oOyueHus.

OOmee YMCIO 4YacoB, OTBEACHHBIX IS HW3Y4YEHUS XHUMHH Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelN0), B 9 kitacce — 68 JacoB (2 yaca B HEJICIIO).
YUYEBHO-METO/IMYECKOE OBECIIEUEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA

o Xumus, 8 xkiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AO
«3narensctBo "[IpocBemienue;
o Xumus, 9 xnacc/ 'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A., AO

«M3natenbctBO "lIpocBemienue’»
METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA



o Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AO
«3narensctBo "[IpocBemienuey;

o Xumus, 9 xnacc/ I'abpuensa O.C., OctpoymoB N.I'., Ciankos C.A., AO
«3narenbctBO "[IpocBemienue»

e IMUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

Xumus, 8 knace, PI'AOY JI1O «Axanemuss Munnpocseiienus: Poccumy;
Xumus, 9 xknace, DI'AOY JI1O «Axanemuss Munnpocsetenus: Poccuny;
DneKkTpoHHBIA 00pa30BaTeNbHbIN pecypc «JlomallHue 3a1anusl.
OcHoBHOe 0o011Iee 00pazoBanue. Xumus», 8—9 knacc, AO «M3marenscTBO
"[IpocBemienune"»;

Tpenaxep «O06nako 3nanuit». Xumus. 8 kinacc, OO0 «DuzukoH Jlady;

https://m.edsoo.ru/ff09f72a



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMUS B CHCTEME HayK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUYECKHE ypaBHeHus. Kiaccudukanums
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYJAOBAHHEM, U3YUCHHE U OMHCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Mea C KUCIIOTOM) sIBJICHUH, HAOMIOACHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3y4YeHHE CIOCOOOB pa3lielieHus CMecel: C MOMOIIbI0 MarHuTa, (QUIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenne kucimopoaa. CrnocoObl



MOJIy4eHHUST KHUCIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — auioTportHas MoAUGUKAIISI KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

MonspHabiii 00bEM razoB. Pac4€Thl Mo XUMHUUYECKHUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 1071 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyronme. Homenknatypa okcugoB. Du3nueckue U XHUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucior. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOIIOICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHusl TopeHus (Mmokapa), O3HAaKOMJICHHE C OOpa3llaMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHNE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KJIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalu3aluH, IOJTYyYECHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKAsl CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBble TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3WYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB IEpUOAa U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XHUMHMYECKHUX  DJIEMEHTOB
[lepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. WM. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIIEHUs U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBIISIETCS. 4epe3 HCMOJIb30BAHME KaK OOIMMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILECTBA OT THUMA KPUCTAIUIMUECKOU PEIIETKHU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHUIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuMu4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHEHUI



OKHUCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BUS MPOTEKAHUS PEAKIIN HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOINPOBOIHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHiCTBUE C METaUIaMU, HEMeTa/ulaMu, IIesio4amMu). XJIOPOBOIOPO/I.
CosnsiHass KUCIIOTAa, XMMHUYECKHE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (pU3MYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHEe W XHMHYECKHE CBOMCTBa (0OmHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynabdar-uoH. Haxoxaenue ceppl U €€ COCOIUHEHHM B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEIEHU OKUCIEHUSA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
uX pU3NYECKUE U XUMHUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHast peakuys Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOoJdydyeHHe, (PU3NYECKUE U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA00peHuil. XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpellbl COETMHEHHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuyenue. Mcnonap3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MpPOOJIEeMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1i100anbHOr0 MOTEIUIEHUS KJIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX Kak O COCIMHEHUSX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenne. CoenuHeHHs KpeMHus B mnpupoge. OOmue npeacTaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJoreHOB M HUX COEJUHEHUI (BO3MOXXHO UCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cybdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOpPHBIX yAOOpEHUHl, MMOITyUYEHHE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYECHHE MPU3HAKOB
UX IPOTEKAHUSI, B3AUMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U H3yUYCHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJuIbl 1 UX COEIUHEHUS).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHMe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ UX NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUAB HATpuss W Kanud. l[IpuMeHeHHne WIENOoYHBIX METAUIOB MW UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B IpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHNE BHUJCOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAQYECTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KAIbLWA, aJIIOMUHUS, [IUHKA, JKEJe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PELHICHUE YKCIICPUMEHTAIIBHBIX 3aj1a4d Mo TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSAX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0ImyCTHMAas
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwie céasu



Peanuzammsi MEXIpeAMETHBIX CBSI3€M MPW HM3YyUYEHWHM XMMHH B 9 Kiacce
OCYIIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJIT OTACITBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAITNYECKast
peméTKa, CruiaBbl, (GU3MUECKUE BEIMYMHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOydYeHHs XHMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IIECHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
pacIlIMpeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyyHOMY HACIEIUI0, TTOHMMAaHUS 3HAYCHUS] XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUAX MHPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIEAOBATEeIbCKOM, TBOPYECKOW M JAPYTHX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIM B TIpOllecCe OTOM Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJAEHHWE U TIOCTYNKU CBOUX TOBApUIIEH C TO3UIUMHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE TPEICTABICHUSI O BEIIECTBE U XUMHUYECKOW pEakiMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKH U COCTaBIISIONINE
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPUPOJLI, B3aUMOCBS3SX 4YEJIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPABICHHOCTH W YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMIs1, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO Tpodeccuil U Tpyaa pa3inyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
JKU3HM Ha 3eMile, OCHOBE €€ CyLIECTBOBaHUs, IOHUMAHUE [IEHHOCTH 310POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MMACHOTO MOBEECHUS MIPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALHSX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJeM M MyTed HMX pelieHus: MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHBIE MOHATHS (3aKOH, TeOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEeAMETOB (HOPMHUPOBATH MPEACTABICHHUE O LEJTOCTHOU



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPHIE O0OECIeunBarOT (PopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBACHEHUS OT/ACIBbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHaBJIIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXJeHus (MHIYKTHUBHBIC, JCTYKTUBHBIC, TI0 aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XMMHUYeckas (opMyia M ypaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKHA U3YyYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIUi,
BBIBJIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJii (OPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOTYyIaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM W COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX JUIS BBINOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOWpATh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUS HHpOpMaLuu U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
HCCJIEIOBATENBCKON JEATEIPHOCTH MH(MOPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOcyxkmaemMoll  TeMbl, (OPMYJIMPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOl pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSTENIHO ONPEEHATh LENH JAEATEIbHOCTH, IUIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINIOJHEHUU 33JaHUN C YUYETOM
MOJlyYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATEIbHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HaHWS, €ro HUHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XMMHMUYECKHUX TMOHATHUI: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIUIOBOU A (EKT peakinm,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUA H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e ICII0JIb30BAaTh XUMUUYECKYIO CUMBOJIUKY JUIsI COCTaBJICHUSI (hOPMYJI BEIIECTB
Y YPABHEHUM XMUMHUYECKUX PEAKIIML;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWMHApPHBIX COCIMHECHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

epackpbiBaTh cmbichH llepuommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXpPAaHEHHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHAa ABOTrajpo;

e ONIMCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy Ilepuoguyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMuUdeckux d3iemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siapa, o0llee YUCIO PIEKTPOHOB
U pacTpeeieHUe UX 0 SJIEKTPOHHBIM CJIOSIM);

e KJTAaCCU(UIIUPOBATh XUMHUYECKHAE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTaBY YYAaCTBYIOUIMX B PEAKIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

e XapaKTEePU30BaTh (OIMHUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

¢ BBIYMCJISITh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIIO XMUMHYECKOTO »3JeMeHTa Mo (opMmysie COeAUHEHUS,
MacCoOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

o MPUMEHSTh OCHOBHBIE OTIEpAlliX MBICITUTEIBHON ACATEIHPHOCTA — aHAU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJISi U3Y4YEHHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HaOIIOJICHHE, W3MEpPEHUEe, MOJCIUPOBAHKUE, SKCIEPUMEHT
(peaJibHBINA U MBICIICHHBIN);

e CJICJIOBAThH MPaBHUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0M U TaOOpaTOPHBIM
o0opyJ0OBaHMEM, a TakXe IpaBuiaM oOOpallleHus C BelleCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHIO W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONpPEAEIEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BELIECTBA, [UIAHUPOBATH
U TIPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI IO PAaCIO3HABAHUIO PACTBOPOB
nieioued U KUCJIOT € MOMOIIBI0O UHAUKATOPOB (JIakMycC, (eHondTanenH,
METWJIOPaHX U IPYTHE).

K xoHiy 00ydenus B 9 kJjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:

e PaCKpbIBaThb CMBICI OCHOBHBIX XHUMHYECKUX TMOHATHUN: XUMHYECKUI
AJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYIECKast CBsI3b, TETIOBOU A (dEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
alyoTponus, aM(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTaJJIMYecKas), KpPUCTAIUIMYECKas pemETKa, KOppo3usi METaIJIOB,
CIUIABBl, CKOPOCTb XHUMHUYECKOM pEaKIUH, IPEAEeIbHO JOIyCTUMAs
koHuentpauus [1/IK Bemecrna;

e WWUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX IOHSATUH U
IIPUMEHSATD 3TH MOHATHSI IPY OIMCAHUU BELIECTB U UX NIPEBPAILCHU;

* HICII0JIB30BAaTh XUMHUYECKYO CUMBOJIMKY JJISi COCTaBJIECHUs (POPMYJI BEIIECTB
Y YPAaBHEHHMM XMMHUYECKHUX PEAKLIUN;

e OIIPE/CIIATh BAJEHTHOCTh M CTENEHb OKHCIICHHS] XMMHUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
ONpeneNEHHOMY KJIACcCy COEOUHEHMH 1o QopMysiaM, BHJ XUMHYECKOH
CB3M (KOBaJE€HTHAs, WMOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA MO0 XUMHUYECKON (QopMylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOpPAaX HEOPTraHWYECKUX COECIUHEHMM, TUI KPUCTAITUTMYECKOM
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbIca [lepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBaTh W XapaKTEPHU30BaTh
Tabnuunyto (opmy Ilepuoanueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noarpynna (A-rpymma)» U «1modouyHas
noarpynna (b-rpynma)», maneile u Oonbliue NEPUONBI, COOTHOCHUTH
0003HAUEHHUs, KOTOpblE HMEIOTCS B IMEpUOAWYECKOM Tabmuue, ¢
YUCJIIOBBIMM  XapaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMUMHWYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M HX COCIMHEHUN B
Ipesesiax MaJlblIX IEPUOIOB U TIABHBIX MOJAIPYIII C YUYETOM CTPOEHHUS UX
aTOMOB;

e KJTaCCU(PUUUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHWYECKHUE BEUIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYACTBYIOLIMX B pPEaKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EeKTy, M0 M3MEHEHUIO CTENIeHEW OKUCIIEHUS
XUMHUYECKHUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME M CHEHUPUUECKUE XUMHUYECKUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXk Aasi OIMNKUCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPAaBHEHHH COOTBETCTBYIOLLUX
XAMUYECKUX PEAKIIHI;

e COCTaBJIATh YPABHEHUS AIEKTPOIUTHUECKON TUCCONUALMU KUCIIOT, IEN0YEn
U COJIEH, MOJIHbIE U COKpalIEHHbIE YPABHEHHS PEaKIMi MOHHOIO0 OOMEHa,



YpaBHEHUSI PEAKIHM, MOITBEPKIAOININX CYIIECTBOBAHUE TE€HETUYECKON
CBSI3U MEXJTy BEIIECTBAMH PA3TUNYHBIX KIIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOWMCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYMCJISATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMeHTa 10 (OpMyJIe COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOpE, TPOBOAWTH PACUETHI I10
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COONTIOAATH TIPaBUJIA TIOJIH30BAHUS XUMUYECKON MOCYI0N U J1ab0paTOpHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TOJYYEHHI0 W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o MPOBOINTH PEAKITNH, TTOATBEPKIAIONINE KAUYSCCTBEHHBIM COCTaB Pa3IUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEIbHOCTH — aHAIM3 U
CHHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMaTHU3allui0, BBIABJICHUE
NPUYUHHO-CJICACTBEHHBIX CBSI3¢M — JJII M3y4YEHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HanmeHnoBaHue pa3iesioB u DJIeKTPOHHbIe (LM (POBbIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BemecTtBa 1 xuMmueckue 15 1 bubnnoreka IIOK
' peakuuu https://m.edso00.ru/7f41837¢
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB
Bosznyx. Kucnopoa. [Tonsitue bu6mmoreka [IOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nuoreka [IOK
2.2 8 1
U CONSIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHMSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 butbmmoreka [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paznea 3. Ilepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMeHToB /. U. MengeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsi3b. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHHU



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnuoteka LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmotexa [JOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bu6mmoteka [IOK
Hroro nio pasaeity 15 https://m.edsoo0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(undgposbie)
HaumeHoBaHue pa3/iesioB U TeM oOpa3oBaTejibHbIE
Ne i/m Konrposbusie IIpakrnyeckue
NporpaMmabl Bceero pecypcsl
padoThI padoThI
Hcnons3zyemsle pecypcesl
HO «Touka poctax
Pa3nes 1. BemecTBo M1 XMMHUYecKkHe peakiuu
11 [ToBTOpenue u yriryOiaeHue 3HaHUH 5 1 bubnmnorexka HOK
' OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnoreka HOK
' peakuuii https://m.edso00.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLIHAITHSI. 8 1 1 bubnmnoreka [JOK
' XHWMHUYECKUE PEAKIINN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubnmnorexka HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorens https://m.edsoo.ru/7f41a636
OO01mmast XxapaKTepPUCTHKA XUMHYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorera LOK
' PyHHL- L-ep https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO11ast XapaKTEepUCTHKA XUMHUYECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmmorexa LOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
54 OO01mast XapakTepruCcTUKa XUMUIECKIX 8 1 2 bu6muoreka [IOK

aneMeHTOB |VA-rpynnsl. Yriaepon u

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



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

KPEMHUU U UX COCUHECHUS

Hroro no pazneny 25
Pa3znea 3. Mera/uibl M MX COeIUHEHUS
bu6nmoreka [IOK
A I 4
3 Obume cBolicTBa METAILIOR https://m.edsoo.ru/7f41a636
. bubnuotexa [HOK
2 B 1
3 KHEHIINEe METAILIBL U UX COEIUHEHNS 6 httos://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmiorexa LIOK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PeszepBHOE BpeMst 3 Bubmaorexa ITOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa 04.09.2023  https://m.edsoo.ru/ff0d210c
ITonsATHE O METONAX ITO3HAHUS B 1 bubnuorexa [JOK
XUMUHU 05.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
paboThI B 1a0OPATOPUH U TIPUEMBI 1 1 bubnuorexa [JOK
oOpartieHus ¢ 1a00paTOpHBIM 11.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoOb! 1 bu6mmoreka [JOK
paszeneHus cMecei 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmmorexa [JOK
8 . PHMEP 18.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
ATOMBI 1 MOJIEKYJIBI 1 bubmmorexa [TOK
y 19.09.2023  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CHMBOJIBI) XUMHUYECKHUX JIEMEHTOB 25.09.2023  https://m.edsoo.ru/ff0d2be8
[IpocTsie 1 clOKHBIE BELIECTBA 1 bubmmorexa [JOK
P B 26.09.2023  https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [TOK
YHpHOE Y 02.10.2023  https://m.edsoo.ru/ff0d2d50



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

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK

10 Xumiriecicas popmysta. Banenthocts 03.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
11 MaccoBas 10511 XMMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCUHEHUH 10.10.2023  https://m.edsoo.ru/ff0d350c
12 KomnunuectBo BemecTBa. MoJb. bubmuorexa [JOK
Momnspnas macca 16.10.2023  https://m.edsoo.ru/ff0d5230
13 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XumMuyeckas peakius 17.10.2023  https://m.edsoo.ru/ff0d37fa
14 [Ipu3Haky 1 yCiI0BHsI IPOTEKAHHUS bubnuoreka [IOK
XUMUYECKUX PEaKIIUn 23.10.2023 = https://m.edsoo.ru/ff0d3al6
15 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XVMMHYECKUE YPaBHEHUS 24.10.2023  https://m.edsoo.ru/ff0d3b88
Brraucnenus Kom4yecTBa, MacChl
16 BEIIIECTBA 10 YPAaBHEHHUSIM XUMUYECKUX bubmmorexa [OK
Hl . P 07.11.2023  https://m.edsoo.ru/ff0d5708
peaxiuit
M. B. JIoMOHOCOB — y4€HBIi-
17 sHIMKIoneaucT. O600ImeHNe 1 bubmorexa [JOK
N ARET. HIDOBT 14.11.2023  https://m.edso0.ru/ff0d40c4
CUCTEMAaTH3AIIHsI 3HAHHHA
18 KonTponbnas padorta Nel o teme bubmuorexa [IOK
«BerecTBa 1 XUMUYECKUE PEAKITHI 20.11.2023 | https://m.edsoo.ru/ff0d4290
Bozayx — cmecs rasos. Cocras
19 Bo3nyxa. Kucinopon — anemeHT u bubmmorexa [TOK
Ayxa. POA 21.11.2023  https://m.edsoo.ru/ff0d448e
npocrtoe BeuectBo. O30H
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
20 KHCIIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
posa tpeartt ’ 27.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
21 CrocoObI OTyYeHUs KUCJIOPO/ia B bubmuorexa [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

7a00paTOPHU M MIPOMBIIUIEHHOCTH. 28.11.2023  https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciaopoa
99 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 09.10.2023  https://m.edsoo.ru/ff0d323c
TennoBoii 3 PeKT XUMUIECKOI
93 peaKkuu, MOHITHE O bubnunoreka HOK
TEPMOXUMHYECKOM YPaBHEHHH, 3K30- U 04.12.2023  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
Knaccudukanus XuMHYECKUX peakiuuit
24 (coemuHeHus, pa3IoKCHHS bubmorexa LHOK
. P ’ 13.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
TormBo (HedTh, yrojib 1 METaH).
25 3arpsi3HEHUE BO3TyXa, CIIOCOOBI €r0 bubmorexa LHOK
P AR, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «Ilonyyenue u coOupaHue KHCIOpo1a bubmmorexa [JOK
Y . P poaa, 11.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY»
97 Bonopox — anemMeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxaenue B mpupoe 12.12.2023  https://m.edsoo.ru/ff0d4dd0
28 dusnveckue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
Boziopoaa. [Ipumenenue Bogopoaa 18.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIOTAX U COJSAX bubmorexa HOK
19.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moTy4eHust BOA0po/ia B bubnmnoreka [JOK
nabopaTopuu 25.12.2023  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «ITonyuyenue u cobupanue Bogopoa bubmmorexa [TOK
Y P AOPOAa, 26.12.2023  https://m.edsoo.ru/ff0d4f42

W3y4YEHHUE Er0 CBOMCTB)
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoraznpo 09.01.2024 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYECTBa
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
B Y 15.01.2024  https://m.edso0.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BEMY
Boruncnenus 005EMOB ra3oB 1o
34 ABHEHUIO PEaKI[MN Ha OCHOBE 3aKOHA bubmmorexa [JOK
YDABHEHITIO peaietin 1 16.01.2024  https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nyecKue 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI 22.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocnoBanuii. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 23.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Hachienneie
37 u HIG[)HaCI)I peHHBII;) aCTBOPBI B bubmmorexa [TOK
11 p PBI. 29.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBast 10JIs BEIIECTBA B paCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpurorosienne pacTBOpOB ¢ bubnuoreka [IOK
onpeeaEHHON MacCOBOM J10Ie 30.01.2024  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 KonTtponbhas padora Ne2 o reme bubnnoreka [JOK
«Kucnopox. Bonopoa. Boga» 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuIpl: COCTaB, KJIacCuUKaIs, bubnuorexa [JOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUMHUYECKUE CBOWCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P 12.02.2024 = https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccudukams, bu6mmoreka [IOK
HOMEHKJIATypa 13.02.2024  https://m.edsoo.ru/ff0d67ca
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[Tomy4yenue 1 XUMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBAaHUH 19.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 20.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TomyyeHue u XUMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT 26.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéIf r[)lon ‘{)eHI/I}I XI/IMI/I‘IZ(IJ)KI/IC bubmorexa LHOK
y Y ’ 27.02.2024  https:/m.eds0o.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX 04.03.2024  https://m.edsoo.ru/00ad9b7c
COCTMHEHUIN
48 I'eneTnyeckas cBsI3b MKy KjaccaMu bubnunoreka [JOK
HEOPTraHUYECKUX COCTMHECHUI 05.03.2024  https://m.edsoo.ru/00ad9a50
49 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HAHUM 11.03.2024  https://m.edsoo.ru/00ad9ch2
KonTponsHnas padora Ne3 o teme
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmmorexa [OK
on 12.03.2024  https://m.edsoo.ru/00ad9ela
COCTMHCHU I
ITepBbie Mo acc a
st | smmemrcons snoweneon, omamme BuGaorexa LIOK
' 18.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JICMCHTOB
Ilepronnueckuii 3aKOH U
52 [Tepunoanueckasi cHCTEMa XMMHYECKUX bubmorexa HOK
pHoa 19.03.2024  https://m.edsoo.ru/00ada52c
snemenToB 1. . MenneneeBa
53 [Tepuonpl TIIIBL, T10 TIITBI bubmorexa [JOK
PHOGL TPYHHEL HOPY 01.04.2024  https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuorexa [JOK

>4 snaep. N3oTomsl 02.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
08.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menpaeneesa
XapakTepucTuKa XMMHUECKOTO
56 3JIEMEHTA TI0 €ro MOJIOKEHHUIO B bubnnoreka [JOK
[Tepunoanueckoii cucreme /. U. 09.04.2024 | https://m.edsoo.ru/00adag824
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHS HAYKU U npakTuku. 1. W. bubnnoreka [JOK
MenzeneeB — y4u€HbIN, Ie1aror u 15.04.2024  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuoteka [JOK
XUMUYECKHUX JIEMEHTOB 16.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa HOK
22.04.2024  https://m.edsoo.ru/00adac34
60 KoBaseHTHas nosspHas XUMHAYECKas bubnuoreka [IOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XUMHAYECKas bubnnoreka [JOK
CBSI3b 29.04.2024  https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmorexa HOK
30.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuoreka [IOK
peakiuu 06.05.2024 | https://m.edsoo.ru/00adb076
64 OKUCIHUTENN U BOCCTAHOBUTEIN bubmmorexa [OK
07.05.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK
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«Crpoenue aroma. XuMHYECKast 13.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBueiit ypok. O600mIeHNE U 1 bubnunoreka HOK
cucTeMaTu3anus 3HaHU 14.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHre U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHuil 20.05.2024 | https://m.edsoo.ru/00ad9cb?2
68 Peseprublit ypok. O600mieHne 1 1 bubnnorexa [HOK
cUCTEMAaTH3aIMA 3HaHUI 21.05.2024 | https://m.edsoo.ru/ff0d61c6
69 0
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME
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9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
uudgposbie
Ne Hara o0pa3oBaTe/ibHbIE
Tema ypoka Koutposabubie IlpakTunuyeckue
n/n Bcero U3YYeHUs pecypcbi
padoThI padoThI
Hcnons3yemsle pecypcesl
O «Touka pocta»
[lepnonnueckuil 3aK0H. bubnuoreka [IOK
1 [Tepuonuueckas cucrema 1 https://m.edsoo.ru/00adb59e
XUMHYECKHX dieMeHToB [1. 1. 04.09.2023 Ludposas naboparopus
Meneneena 10 XUMUHU
3aKOHOMEPHOCTH B U3MEHEHUH bubmmorexa [JOK
5 . P 1 https://m.edso00.ru/00adb6b6
CBOWCTB XI/{MI/I‘IGCKI/IX AJICMEHTOB 05.09.2023  Llndpposas nabopatopus
MIEPBBIX TPEX MEPHOJIOB
M0 XUMUHU
bu6mmorexa [IOK
3 Knaccudukanus 1 HOMEHKIATypa 1 https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEILECTB 11.09.2023 Iudposas nabopaTopus
0 XUMUHU
bubmuorexa [JOK
Bunel XUMHYECKO# CBSI3U U THITBI https://m.edsoo.ru/00adbac6
4 . 1
KPUCTAJUTMYECKUX PEIIETOK 12.09.2023 Iudposas nabopaTopus
0 XUMUU
KonTponbnas padora Nel mo teme
5) I1 0 i 1 1
«IloBTOpEHNE U yriIyONieHHE 3HAHUI 18.09.2023
OCHOBHBIX Pa3JIeJoB Kypca 8 Kiaccay
6 Knaccugukanus XuMuaeckux 1 bubnuoreka [IOK
peaxkuuii o pa3IMYHbIM IPU3HAKAM 19.09.2023  https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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[Mudposas nadboparopust
10 XMMHUHU

ITonsiTHE O CKOPOCTH XMMHUYECKOU

bubmuoreka [JOK
https://m.edsoo.ru/00adbe9a

7 I
peakiuu. [loHATHE O TOMOTEHHBIX U 25.00.2023  Llu(posas naboparopis
TeTEPOTCHHBIX PEAKIIUSIX
10 XUMHUHU
TTonstue 0 XUMHYECKOM
aBHOBecuU. PaKTOPbI, BIUSIOIINE bubmmorexa LJOK
8 P ’ PEL . o https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHYECKOU PEAKIIMH U 26.00.2023  ILlupposas naboparopis
MMOJIOKEHUE XUMHUYECKOTO
10 XUMHHU
paBHOBECHS
bu6mmorexa [IOK
9 OKHUCINUTEIHFHO-BOCCTAHOBUTEIBHBIE https://m.edsoo.ru/00adcade
peakuumn 02.10.2023  Lludposas naboparopus
10 XUMHHU
bu6mmoreka [JOK
10 " . https://m.edsoo.ru/00add448
OHFPIC YPABHCEHILT peaitiit 03.10.2023  Ludposas naboparopus
10 XUMHHU
XUMHYECKHE CBONCTBA KUCIIOT U bu6mmoreka [IOK
11 OCHOBaHHH B CBETE MPEACTABICHHI https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUUECKON 09.10.2023  udposas nabopaTopus
IUCCOLIHAIANA 10 XUMHHU
XHUMHUYECKHE CBOMCTBA COJIEH B bubmmorexa LIOK
12 4 06 https://m.edsoo.ru/00add8b2
CBETE Hpe,Z[CTaBJ'ICH?I/I 0 10102023  Lindpposas naGopatopis
ANEKTPOIIUTUIECKON TUCCOIIUAITUU
10 XUMHHU
13 IlonsaTue o rUAPOINU3E COJIEH Bu6moreka LOK
AP 16.10.2023  https://m.edsoo.ru/00add9d4
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[Mudposas nadboparopust
10 XUMHHU

O0001IeHYE ¥ CUCTEMATU3ALIUS

bubmuoreka [JOK
https://m.edsoo.ru/00addd12

14

3HaHUI 17.10.2023  Ludposas nadbopaTopus
10 XUMHUH
bu6mmoreka [IOK

I1 0 o].

15 II))aKTquCKa’I padora N https://m.edsoo.ru/00addbfa
«Permenune sKcrepuMeHTaIbHbIX 23.10.2023  Iludpposas naboparopys
3a/1au»

10 XUMHUH
bubmuorexa [JOK
K 6ot1a Ne2
OHTPOIIbHAZA paboTa 22 1O TEME https://m.edsoo.ru/00addecQ

16 «ONEKTPOIIUTUYECKAs TUCCOLIMALIMSL. 24.10.2023
XHWMHYECKUE PEAKIIUN B PACTBOPAX) o
Teopust 3MEKTPOIUTHUECKON Bubnuorexa LIOK

17 " P i I/II/IpCI/IJIBHLI i cnabi https://m.edsoo.ru/00adcd68
AHCCONHALITH. © 1 C1abpie 07.11.2023  Iludposas naboparopus
3IEKTPOJIUTHI

10 XUMHUH
OO0mias xapakTepHCTHKA TaJIOTCHOB Bubmmorexa LIOK
18 < H P pu ’ https://m.edsoo.ru/00addfe2
MMHUYECKHE CBOMCTBA HA TIPUMEPE 13112023  Iludposas naboparopms
xXJjopa
10 XUMHH
XnopoBogopon. ColsiHast KUCTIOTa bubnmorexa LIOK

19 POBOAOPOL: N ’ https://m.edsoo.ru/00ade104
XUMUYECKHUE CBOMCTBA, MOIYUYEHUE, 14.11.2023  Ilndposas naboparopus
MIPUMEHEHHE

10 XUMHH
IIpakTruyeckas padora Ne 2 o Teme bubnnoreka [JOK
2 I1 i https://m.edsoo.ru/00ade348
0 «ITomydeHnue constHOM KUCIIOTHI, 90.11.2023 ps://m.edsoo.ru/00ade

HU3y4YECHUE €€ CBOMCTBY»

udposas naboparopust
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10 XUMHHU

Brluncienus 1o ypaBHeHHUIM

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

21 XUMHUYECKUX PEAKIUHN, €CIIH OUH U3 21112023  Lludposas naboparopus
peareHToB J1aH B U30BITKE
0 XUMUU
bubmuoreka [JOK
99 OO01as xapakTepuCcTHUKa SJIEMEHTOB https://m.edsoo.ru/00ade64a
VIA-rpynms 27.11.2023  Ludposas maboparopus
0 XUMUU
AnnoTpornHbie MOIU(MUKALIUU CEPHI. bubnuorexa [JOK
93 Haxoxnenue cepbl u €€ coeMHeHUH https://m.edsoo.ru/00ade64a
B IIpUPOJIe. XMMHUUYECKHE CBOMCTBA 28.11.2023  Ludposas maboparopus
cepol 0 XUMUU
bu6mmoreka [JOK
24 CepoBomopoJ1, CTpOEHHUE, https://m.edsoo.ru/00ade802
(bu3MYeCcCKre U XUMHUYECKHUE CBONCTBRA 04.12.2023 Ludposas nadboparopus
0 XUMUHU
Oxcunpl cepbl. CepHasi KHCIIOTA, bubmorexa [JOK
o5 (UBHECKHE 1 XUMITIECKIe https://m.edsoo.ru/00adea28
. 05.12.2023  udposas nabopaTopus
CBOMCTBa, IPUMEHEHNUE D
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE ITPOMBIIIJIEHHOTO CIIocoba bubnnoreka [JOK
% IIOJIyYEHUSI CEPHOU KUCIIOTHI. https://m.edsoo.ru/00adec8a
XUMHUYECKOe 3arpsa3HEHUe 11.12.2023 Ludposas nadbopatopus
OKpY’KaloIllel cpeibl COeAMHEHUSIMU 0 XUMUHU
cepbl
97 Brruucnenue MaccoBoil 0JIM BBIXO/A bubmuorexa [JOK
MPOAYKTA pEeaKIN1 12.12.2023  https://m.edsoo.ru/00adec8a
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[Mudposas nadboparopust
10 XMMHUHU

OOmmas XxapaKTepuCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T,

bu6mmoreka [IOK
https://m.edsoo.ru/00adeeab

28
pacrpocTpaHeHue B IPUPO/IE, 18.12.2023  Iludposas nabopaTopus
(du3HUeCKre U XUMUIECKIE CBOHCTBA 10 XUMUHU
AmMHaK, ero Gu3nvecKue u bubmorexa HOK
29 ’ . https://m.edso0.ru/00adf004
XUMHYECKHE CBOMCTBA, MTOJIyICHUEC U 19.12.2023  Ludppoas naGoparopus
MIPUMCHCHHE
10 XUMHUHU
bu6mmoreka [IOK
I1 0 03
30 ﬁaKTquCKaﬂ padora Ne 3 o Teme https://m.edsoo.ru/00adf180
« ounyquHe aMMHaKa, U3yueHHE ero 25122023 Ilupposas naboparopis
CBOWCTBY
10 XUMHUHU
bu6mmoreka [JOK
31 A30THAas KuCoTa, €€ pru3ndeckue u https://m.edso00.ru/00adf306
XUMUYECKHUE CBOWCTBA 26.12.2023 Lludposas naboparopus
10 XUMHUHU
Hcnons30BaHne HUTPATOB M COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX bubmorexa [JOK
30 6 s P https://m.edsoo.ru/00adf518
JHOOPSHH: SHMENCEROS . 09.01.2024 Iudposas naboparopus
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
10 XUMHUHU
COCTMHEHUSIMH a30Ta
bu6mmorexa [IOK
o .0 \Y
23 o oc(%)op e (bocq)q()) pa (Vyu https://m.edsoo.ru/00adf68a
ochopa KHCHVO T, QUBMHCCINE 1 15.01.2024 Iudposas mabopaTopus
XUMHYECKHUE CBOICTBA, MOJIyYCHUE
10 XUMHUHU
34 Ucnons3oBanue hocdaToB B bubnnoreka [HOK
KaueCcTBE MUHEPATbHBIX YAOOPECHUN. 16.01.2024  https://m.edsoo.ru/00adfc20
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3arpsi3HeHue IPUPOJIHON CPEIb
dbocharamu

[Mudposas nadboparopust
10 XUMHHU

Yraepon, paclipocTpaHEHHE B

bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c

35 HpHPOI[G, du3nuecKkre 1 XUMHYECKHIE 22012024  Lludposas naboparopus
CBOMCTBA
110 XUMHUH
Oxcunpl yraepona, ux pusnueckue u bubnnorexa [HOK
36 XHMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKOJIOTHYECKUE TTPOOIIEMBI, 23.01.2024 udposas mabopaTopust
CBsI3aHHBIE ¢ OkcuaoM yriepoaa (1V) 10 XUMUH
bu6mmoreka [IOK
37 y . https://m.edsoo.ru/00ae006c¢c
PONBHAT KHCIOTA 1 €¢ COtH 29.01.2024  Iludposas naGoparopus
10 XUMHH
ITpakTuyeckas pabora Ne 4 o Teme bubnnoreka [JOK
38 "[losy4yeHne yriekucioro rasa. https://m.edsoo.ru/00ae027e
KauecTBenHnas peakuus Ha kKapOoHaT- 30.01.2024 Lludposas naboparopus
noH" 10 XUMHUHU
[TepBoHavabHBIC TOHATHUS 00 bubmorexa HOK
39 P https://m.edsoo.ru/00ae054e
OpPraHHYECKUX BEIIECTBAX KakK O 05.02.2024  ILludposas naboparopus
COCIMHEHUSX yTIIepoaa
10 XUMHH
bu6mmorexa [IOK
40 K . https://m.edsoo.ru/00ae080a
PEMIITH H €10 CoeAuHEm 06.02.2024 Lludposas naboparopus
10 XUMHH
[TpaxTrueckas padota Ne 5. bu6mmoreka [IOK
41 P https://m.edso00.ru/00ae0bf2
€IICHNE YKCIIEPUMEHTAIBHBIX 3a/1a4 12.02.2024 p u

no TeMe «BaxHele HeMeTaJuIbl U

[Mudposas nadbopaTopus



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

nX COCAUHCHU

10 XUMHHU

KontponbHas padota Ne3 no teme

bu6mmoreka [IOK

42 B i https://m. ) 1
«Baxxuenme HeMeTaJUIbI U UX 13.02.2024 ps://m.edsoo.ru/00ae0el8
COEIMHEHUS»
OO6m1ast xapakTepucTUKa
XUMHYECKHUX DJIEMEHTOB — bubmuorexa [JOK
43 MeETaJIOB. MeTalutnuecKast CBSI3b U https://m.edsoo.ru/00ae103e
MeTaJUTH4ecKasi KpucTauInaecKas 19.02.2024 Ludposas madbopaTopus
pemérka. Pu3nYecKue CBOMCTBA 110 XMMHUHU
METaJIOB
. bubmuorexa [JOK
XHUMHUYECKHE CBOMCTBA METAJLIIOB.
44 5 . https://m.edso00.ru/00ael1156
HeKTpOXHI\queCKHH b 20.02.2024  Iludposas naboparopus
HaIpPsDKCHUH METAIIIIOB 110 XM
OO6mme crmocoOb! MOTyYeHUs
bu6mmoreka [IOK
MmetauioB. CriaBel. Beraucienus mo
45 ABHe o ca . https://m.edsoo.ru/00ael1156
BHEHUSIM XUMHUUYECKUX PEAKIIAN
P P, 26.02.2024  Iludposas naboparopus
€CJIM OJIUH U3 PEareHTOB COAEPIKUT 110 XM
pUMecH
bu6mmoreka [IOK
46 I https://m.edsoo.ru/00ael278
OIBTHE O KOPpOSHHL METAILIOR 27.02.2024 udposas naboparopus
10 XUMHHU
bubmuorexa [JOK
47 I https://m.edsoo.ru/00ael4b2
CHTOTHBIC METAILIE 04.03.2024 Iludposas naboparopus
10 XUMHHU
48 OKcHUIbI M TUAPOKCUBI HATPUS U bubmuoreka [JOK
KaJust 05.03.2024  https://m.edso00.ru/00ael14b2



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

[Mudposas nadboparopust
10 XMMHUHU

[IenoyHoO3eMeNbHBIC METATIIBI —

bubmuoreka [JOK
https://m.edsoo.ru/00ael5e8

49
KaJIBIIMA ¥ MarHuu 11.03.2024 Ludposas nadbopaTopus
0 XUMUHU
bu6mmoreka [IOK
50 B . https://m.edsoo.ru/00ae15e8
WRHCHILHE COCHMHCHIL KabIA 12.03.2024 Iludposas adopaTopust
10 XUMUH
51 O00011IeHIE U CUCTEMATU3AIUS
3HAHUI 18.03.2024
bubmuorexa [JOK
59 JKécTkoCTh BOMBI M CIOCOOEI €€ https://m.edso0.ru/00ae1886
YCTpaHEHUS 19.03.2024 Iludposas nabopaTopus
10 XUMUH
[IpakTuueckas padbora Ne 6 o Teme bubmmorexa LIOK
53 S . https://m.edsoo.ru/00aelae8
eCTKOCTB"BOHH 1 METOBT €€ 01.04.2024 Iudposas naboparopus
yCTpaHEHUs
0 XUMHUH
bu6mmorexa [IOK
54 A . https://m.edsoo.ru/00aelc64
FHOMHHIH 02.04.2024  1ludposas 1aGopaTopus
10 XUMUH
bubmuorexa [JOK
55 AMpoTepHbIe CBOMCTBA OKCHIA U https://m.edsoo.ru/00aelc64
THIPOKCHIA 08.04.2024 Ludposas naboparopus
10 XUMUH
56 Kenezo bu6mmoreka [IOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

09.04.2024  https://m.edsoo.ru/00ae1d86
[Mudposas nadboparopust
110 XUMHH
bu6mmoreka [IOK
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeye3a https://m.edso0.ru/00ae35e6
(11 u xene3a (1) 15.04.2024 Ludposas nadbopatopus
10 XUMHUH
58 O06o001IeHre ¥ cHCTeMaTH3aIus
3HAHUH 16.04.2024
[TpakTuueckas padora Ne 7. bu6mmoreka [IOK
59 Pemenue skcnepuMeHTaIbHBIX 33724 https://m.edsoo.ru/00ae3de8
1o Teme «BakHe#mme MeTaibl U UX 22.04.2024  Iudposas maboparopus
COCITUHEHUS 10 XUMHUH
Brruncnenus no ypaBHeHUsIM
XUMUYECKUX PEAKLUH, €CIIM OUH U3 bubnnoreka [JOK
60 peareHToB J1aH B U30BITKE UITU https://m.edso00.ru/00ae1750
COJIEPKUT MpHUMecH. Brruncnenus 23.04.2024 Ludposas naboparopus
MacCOBOM JOJTH BBIXOJIA TIPOTYKTA 10 XUMHH
peaknuu
61 O0600611eHre U cucTeMaTH3amus
3HAHUU 29.04.2024
Kontponbnas padota Ne4 o teme
62 «BaxxHeunme MeTaIbl U X 30.04.2024
COCTUHEHUS
bu6mmorexa [IOK
63 BemecTsa u maTepuaisl B https://m.edsoo0.ru/00ae3f50
MTOBCETHEBHOM JKU3HU YEIOBEKA 06.05.2024 Iudposas nabopaTopus
10 XUMHUH
64 XuMHU4eCcKoe 3arps3HeHue bubmuorexa [JOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

OKPYKAroIIeH Cpebl 07.05.2024  https://m.edsoo.ru/00ae4270
[Mudposas nadboparopust
0 XUMUU
bu6mmoreka [IOK
65 Ponp xumuu B perieHnn 1 https://m.edso00.ru/00ae4270
IKOJIOTHYECKUX TPOOIEM 13.05.2024 Ludposas madbopatopus
10 XUMHUHU
bu6mmorexa [IOK
66 PezepHbiit ypok. O000mmenue u 1 https://m.edso00.ru/00ae0dOa
CUCTEMaTH3aIUs 3HAHUH 14.05.2024 Ludposas nadbopaTopus
110 XUMHUHU
bu6mmorexa [IOK
67 PesepBHrlil ypok. O6o0mieHue u 1 https://m.edsoo.ru/00adb33c
CUCTEMaTHU3alus 3HAHUM 20.05.2024 Iludposas naboparopus
0 XUMUHU
bu6mmoreka [JOK
68 PesepBHblil ypok. O600meHue u 1 https://m.edsoo.ru/00ad9ch2
CUCTeMaTH3alus 3HaHUH 21.05.2024  Iudposas nabopaTopus
M0 XUMUHU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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