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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XuMuu HaET MPEJCTaBICHUE O LENAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera,  yCTaHaBIMBAeT  00s3aTENbHOE  MPEIMETHOE coJiep KaHue,
peaycCMaTpUBaeT pacIpeiesiCcHne €ro Mo KiaccaM U CTPYKTYPHUPOBAHHE II0
pazzenaM M TeMaM MPOrpaMMbl 1O XHMHH, ONPENEsSeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEILHOCTh ~ M3YYEHUS XHUMHH C y4€TOM  MEXKMPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTHKH y4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEW OOydarolmuxcs, OIpeaesieT BO3MOXXHOCTH TpeaMera  JUis
peanuzauuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a Takxke TPeOOBaHMM K
pe3ynbTaTam oOy4YeHHUST XUMUW Ha YPOBHE I1€JIeH N3YUEHUS MPEeaMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENFHON JAESATENFHOCTH OOYYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XUMHUHU CIY>KUT OCHOBOM Juisi (HOPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromnierocsi, ero MnpeACcTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
posib WrparoT (GopMUpyeMble XHMHUEH TPEACTaBICHUS O B3aWMOIPEBPAIICHHIX
DPHEPTUM M 00 HDBONIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHS TIO0AThHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30IaCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET  peajM3alid  BO3MOXXHOCTEH JUIsl  CaMOpPa3BHUTHS U
dbopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIILICHUS U TBOPUYECKUX CIOCOOHOCTEH
OOy4JarommMxcs, HABBIKOB HX CAMOCTOSITEIHHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTATBLHBIX M HCCICAOBATEIBCKAX YMEHHUW, HEOOXOIWMBIX KakKk B
TTOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIHEHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsA/Ia HA €IUHCTBO MPUPOJIBI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJarOIINXCs;

croco0CTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO-
-HaYYHBIM 3HAHUSM, K IPUPOJIC, K YCIIOBEKY, BHOCHT CBOM BKJIa/ B IKOJIOTHYECKOEC
o0Opa3oBaHHe 00Yy4AIOIIUXCS.

JlanHbie HampaBieHWs B OOyYEHWHU XUMHUHU OOECIEUMBAIOTCS CHEIU(DUKOMN
colepKaHusl  y4eOHOTO  MpeAaMeTa, KOTOPBIM  SBIACTCS  TEAaroTHYeCKH
aJlanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMUU Ha ONpPE/IeIEHHOM dTarne eé
pa3BUTHSL.



Kypc xumuun Ha ypoBHE OCHOBHOTO 00111€er0 00pa30BaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa cofepkaHusl MporpaMMbl 10 XUMHUHU chopMUpoBaHa HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPUHIUITY
MOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuognueckoro 3akoHa /l. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XMW,

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBA3U;

— TPEACTaBJICHUN 00 JJIEKTPOJUTHUECKON JTUCCOIMAIMM BEIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE HOMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJIHSASI (PYHKITMU 00BSICHEHUS U IPOTHO3UPOBAHUSI CBOWCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJIYYECHUS N3y4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHH CIHOCOOCTBYET (DOPMUPOBAHHIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOI'O OTHOILIICHUSI K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HaHHUS B Hayke. M3ydyeHne XMMHUM MPOUCXOJUT C MPUBJICYCHUEM 3HAHUN W3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiace».

[Ipy wu3ydeHHH XUMUU TPOUCXOAMUT (HOpMUpPOBAaHUE 3HAHUKA OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. 3a/1a4a
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BOXHEHIMX (PaKTOB, MOHITHH, 3aKOHOB M TEOPETHUCCKUX TOJIOKEHUM, TOCTYITHBIX
00001IIeHNI T MHPOBO33PEHUECKOTO XapaKTepa, s3blka HAayKW, B MPHUOOIIEHUU K
HAay4YHBIM METOJaM IO3HAHUS MPU U3YUYCHUHU BEIIECTB U XUMHUUYECKUX PEaKIHil, B
GhopMUPOBAHUU Y PA3BUTHU MO3HABATEILHBIX YMEHUM U UX IPUMEHEHUHU B y4eOHO-
MO3HABATENILHON M y4eOHO-UCCIIEN0BATEIHLCKON JIEATEIbHOCTH, OCBOCHUH TIPABHII
0e301macHOro oOpaIeHus ¢ BEIIeCTBAMH B TTIOBCETHCBHOM JKM3HH.

[Ipu u3ydyeHUn XMMUHU Ha YPOBHE OCHOBHOI'O 00IIEro 00pa30BaHUs BaXKHOE
3Ha4YeHHUE TPUOOpETH TaKUe 1eIH, KaK:



— ($OpMHUPOBAHHE HWHTEIUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUM,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YJIarOIITUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE ISt
Pa3IUYHBIX BUIOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpPYXAaIOLIEro MHpA, MCHOJIb3Ysd 3HAHUS U OMbBIT, NOJYyYCHHbIE NPU H3YUECHUU
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEATEIbHOCTH;

— (¢opmHpoBaHHE y OOy4YalOIIMXCA T'yMAHUCTHYECKUX OTHOILICHUM,
NOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHUA MJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eIeco00pa3HOro MOBEAEHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPENIBI;

— pa3BUTHE MOTHBAllUUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOodUIIss UM HAMPABICHHOCTU JAbHEUIIETO
oOy4eHus.

OO11ee ynco 4acoB, OTBEAEHHBIX IS U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HAHWS B XUMHH. UMCThIE BEIECTBA M CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsE aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonnuectBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCAMHEHUN.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBMWiIaMu paboOThl B J1a00paTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOPEHHE CBEUHU, MPOKATHBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioKeHUEe THAPOKCUAA
menu (1) mpu HarpeBaHuu, B3auMoJiciicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILUIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HAONIOJIGHWE W  ONHCAHWE  PEe3yJbTAaTOB  MPOBEACHHUSA  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BemecTBo. HaxokaeHwe kuciaopona B Tpupone, (pU3MUeckrne W XUMHUYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl
NOJly4YeHHUsI KUCJIOopoJa B JIabopaTOpuud M MpOMbIINUIEeHHOCTH. KpyroBopor
Kucnoposa B mpupojie. O30H — alyIoTpoIHas MOIU(UKAINS KHCIOPO/Ia.



TennoBoit 3h(dEKT XMMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — sneMeHT u mpocTtoe BellecTBo. Haxoxkaenue Bogopoaa B MpUpoe,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI MoydeHus. Kuciaote
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IpUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxamms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOoBaHusA. HomeHkiarypa ocHoBaHuil. DPU3NYECKHME W XMMHUYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCHOT. Psn aktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacrno3HaBaHWE M HU3YyUYCHHE CBOWMCTB KHUCJIOpOJa, HaOJIoACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
IpeKpalieHus rTopeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaoM meau (1) (BozsmoxxHo
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C METa/UIaMu (HATpUEM H
KaJbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHJIUKATOPOB B PACTBOPAX KUCIOT U HIEN0YEH, U3yUEeHUE B3aUMOACHCTBUS



okcuza meau (l1) ¢ pacTBOpoM cepHOM KHUCIIOTBI, KUCIOT ¢ METajulaMHU, PeaKUuil
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxkHelmme KIacchl HEOPTraHUYECKUX COETUHEHUID.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJIOYHO3EMENIbHBIE METAILIbI,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCHIBI
Y TUIPOKCHUIBI.

Ileprognyeckuit 3akoH. Ilepuoandeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX  000JI0YEK aTroMOB MepBbIX 20 XMMHMUYECKHUX 3JEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPyMNIaM U IEpUoIaM.

3nauenue [lepronnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pPAacCTBOPAMH KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIIBITOB,
WUTKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu
Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 Kiacce
OCYILIECTBIISIETCS Y€pe3 MCIOJIb30BAaHUE KaK OOIUX eCTECTBEHHO--HAYYHBIX



MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO IHKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHITH: HAyYHbIN (akT, TUNOoTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(dukaus, TMepUuoIUIHOCTh, HAOII0ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (U3MUecKHue BEIUYMUHbBI, E€IUHUIIbI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepronuuecknii 3axoH. [lepuoanueckasi cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuoandeckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIA KPUCTAJUIMUECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIMUM BEIIECTB, MO TEIIOBOMY 3(ddekTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHUSI.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsTHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUI

OKHUCJTUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIMid C  HWCIOJB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMH BUIAMHU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMI U COJIel B CBETE MPE/ICTABICHUN 00 IEKTPOJIUTUYECKON TUCCOIUALINU.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEeaKIuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIE0 MAaTEPHANIOB), IPOBEICHUE OIBITOB, HWLIOCTPUPYIOIIMX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUMid (TrOpeHue, peakluu pasoKeHus,
COCIMHEHHUS), pACIIO3HABAHUE  HEOPraHWYECKUX  BEIIECTB C  IOMOIIbIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl 1 MX cOeIMHEHHU S

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUUYECKHE CBOMCTBA HA MPUMEpE XJI0pa (B3aUMOIEHCTBUE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOpPOBOZOPOJa HA OPTaHU3M YeJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOPOJI, CTpOeHHUE, (U3NUECKUe U
XUMHAUYECKHE cBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMHUYEeCKUe CBOMCTBA (00IIMe KaK MpeICTaBUTeNs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBIIIUICHHOTO CHoco0a TMOJy4YeHus CepHOW KucioTel. [IpuMeHeHue cepHOM
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peaklus Ha Cyiab(}ar-HOoH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIIECHHS. A30T, pacHpOCTPaHEHHE B MPUPO/IE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkue u XMMHUYECKHE CBOMCTBA, ONyuyeHHe U nmpuMenenue. Conu aMMOHUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOlcTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U crheluduyeckue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop, amioTpomHbie
Moaudukanuu docdopa, Guznueckue U xumudeckue cpoiictBa. Oxcun gocdopa
(V) u dochopnas kuciora, Gu3nvYeckue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIIEpO/], JFIOTPOIIHbIE MOAU(PUKALINH,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
NpUMEHEHHEe. DKOJIOTHUECKUE MPOOJIEMbl, CBs3aHHBbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a TJI00AJBHOrO TMOTEIUIEHUSl KIuMaTa, MapHUKOBBIM 3¢ (dexT. YromapHas
KUCIOTa U €€ coyid, UX (PU3MUEeCKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHenue. KauecTBeHHass peakiuuss Ha KapOoHaT-uoHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuposiHblE HCTOYHUKHU YTIEBOAOPOAOB (Yrojib, MPUPOIHBIM ra3, HEPTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAXKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBONCTBA, TOJYYCHHE W
npumeHenue. CoenMHeHHs KpeMHHMs B mpupojie. O01ire npeacraBieHus 00 OKCue
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTU. Ba)kHele CTpOMTENbHbIE MaTepualbl: KEPAMHKA, CTEKJIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJEHIE NMPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUMHEHUSMU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX pEAaKIMil HAa HOH aMMOHHS U
dbochar-moH U wU3yueHUE TPU3HAKOB HX TMPOTEKAHMS, B3aHUMOJICHCTBHE
KOHLIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, dymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, MOJIyYEHUE,
coOupaHue, pacro3HaBaHUE M U3YYCHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX PEaKIMi HA KapOOHAT M CUJIMKAT-UOHBI U W3yUYEHHE MPU3HAKOB UX
MPOTEKAaHMS, O3HAKOMJIEHHE C MPOAYKIMEH CHIMKATHOW MPOMBIIIJIEHHOCTH,
pEILIEHUE SKCIEPUMEHTANBHBIX 3a7ad Mo Teme «BakHeillline HeMeTaulbl U HX
COCIMHEHHUSD.

MeTaJuibl 1 MIX COeIMHEHU S

OO01ast xapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxeHus B llepmomgmyeckor cucreMe XuUMUYeCKuX dyemeHToB [[. U.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTrayuindeckasi CBsi3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CrocoObl TONy4eHUs: MeTaiyioB. [loHATHE O KOPpPO3UM METAIIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 4yTYyH, JIOPATIOMUHUM, OPOH3a)
U UX PUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[lenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anementoB /. M. MenaeneeBa, CTpO€HHE MX AaTOMOB, HAaxOXKJIEHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbsl 1
TUAPOKCUIBl HaTpusi M Kanusd. l[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yeMeHToB . . MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJieHrue B pupojie. Pu3nuecKkue U XUMUYECKUE CBOMCTBA MarHusi U



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJFOMUHHI: TI0JI0XKEHUE B [lepuoanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOe€HHE aroMa, HaxoxiaeHue B npupoae. Dusnueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, MpOLlecca TOPEHUS KeJe3a B KHUCIOPOJE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
KaueCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, keie3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnmcaHue MPOIECCOB OKpaIlMBaHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o teme «Baxuelue
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa m Marepuanbl B IOBCEIHEBHOM >XHM3HM 4YeJIOBEKa. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIeHTpanus Bemects, nainee — [1/IK). Ponb xuMun B pelieHnH 3KOJIOTHYECKUX
po0Iem.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie ceéazu

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukanus, TMEepPUOAUYHOCT, HalII0/IeHuE,
IKCIEPUMEHT, MOJEIMPOBAHUE, H3MEpPEHHE, MOJENb, SBICHUE, TAaPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHU, JIUAJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, ’KocucTeMa, MHHEpAIbHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEHUE OIbITA ICSITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI0 OOIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(OpMaimei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COUMAIBHBIX HOPMAax M TMPABMIAX MEXKINYHOCTHBIX
OTHOILICHUN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOIIECCE ITON yueOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ IIOBEJACHME M TMOCTYIKM CBOMX TOBApUIIEH C NO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPaTypOr, JOCTYIIHBIMM TEXHUYECKMMHU CpPEACTBaMH HWH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYCHHIO M TO03HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) opMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJIEIACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMH BEIIECTBAMH B OBITY U PealbHOM KU3HH;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBOKEHHUE K TPYIY U pe3yJibTaTaM TPYJIOBOU JESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS  TNPEAMETHBIX  3HAHMM 1O  XHMHH, OCO3HaHHBIH  BBIOOD
WHJUBUAYAJIbHOU TPACKTOPUHU IIPOJIOHKEHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

HKOJIOTHUYECKH 11e71€CO00Pa3HOE OTHOIICHHUE K MMPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NIECKOMY M TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIIOJICHHS
IpaBuJI 0€30IMaCHOTO MOBEICHUSI TIPH padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIHsIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI ~ DKOJIOTMYECKOH  KYJIBTYpBI, OCO3HAHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XMMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JIA
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHIIHII,
runoTesa, (Qakr, cucTeMa, TMPOIECcC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIC
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEeAMETax M IO3BOJISIOT Ha
OCHOBE 3HAHUHN W3 3THX MPEAMETOB (POPMHUPOBATH IPEACTABICHHUE O IIEIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBEISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCH B Kaue€CTBE WHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YYCHMUECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJOM IpoIllecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAITUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSATh pa3uyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIIOJIb30BaTh W AHAJIM3MPOBaTh B IIpoliecce YYEOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ uaiora v (Min) TUCKYCCUH) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MPE3eHTALUIO
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENIBHOCTH  NpPU  PELICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUM 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUSI M CIIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUUYECKas peakius, Kiaccuukanus peakuuid: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBSI3b, NOJISIPHAS U HEMOJISIPHAS] KOBAJICHTHAs! CBSI3b, MOHHAS
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY IS COCTaBJCHHS (HOpMyT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHHU MO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHUs MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas nmoarpynna (b-rpymnma)y, Maneie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsl sApa, 001ee YUCIo FIEKTPOHOB U
pacrpejiefieHue UX MO AJIEKTPOHHBIM CIIOSM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHYECKHE PeaKkIuu (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

POTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUA XHUMHUYECKHX TIPEBpAIlICHUA B
Pa3INYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATHh OCHOBHBIE ONIEPALIUU MBICIUTEIBLHOMN JESTEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE TPUYHMHHO--CICACTBEHHBIX CBSI3€U — ISl M3YYECHHS CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, €CTECTBCHHO-HAYYHBIC METOIbI
NO3HaHUs — HAOJIOJEHUE, M3MEpPEHHE, MOJEIIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEI0BATh IPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0M U JIa0OPaTOPHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIJIOT C TTIOMOIIbIO UHJIUKATOPOB (JTakMyc, heHON(PTaICHH, METUIOPAHK

U Jpyrue).

K koHiy oOyueHus B 9 kiacce npeaMeTHble pe3ysIbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWUMHMUYECKHMX NOHATHWA: XHWMHYECKHM
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDRJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] OUCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHas,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKInH, MPEAEIbHO JOIMYCTUMAas KOHLIEHTpauus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSATUS MPU OMKUCAHUU BEUIESCTB U UX MPEBPaIICHUN;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJIACCy COEIUWHEHH 1o (opmyiaM, BUA XHUMHUYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «mobouyHas
noarpynna (b-rpynmna)», mansle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIULE, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  AApa, ofllee 4YuCiIOo DBJEKTPOHOB U paclpeleieHHe HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1acCu(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B PEAKLIUH
BELIECTB, MO TEIUIOBOMY 3(PQEKTy, O M3MEHEHUIO CTENEHEW OKHCIICHUs
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEK/y BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHYECKOHN peaKkinu;

COOJII0/IaTh TIpaBuUJIa MOJIb30BAHUS XUMUYECKON TTOCY0M U 1aO0paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPK/IAIOIINE KAaUeCTBEHHBIA COCTAB Pa3IUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIHI-,
KapOoHart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIIN MBICIIUTCILHOM NEATSTLHOCTH — aHATN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYHUHHO-
CJICICTBCHHBIX CBSI3€H — JJII M3yYCHHsI CBOMCTB BEIIECTB M XMMHYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpEHUEe, MOICIIMPOBAHUE, DKCIIEPUMEHT (PeaIbHbIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHnoBaHue pa3aesioB U DJiIeKTpOoHHbIE (HU(POBHIE)
KonTposabHbie IpakTuyeckue
n/n TeM NMPOrpamMMbl Bceero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XMMUYECKHE TOHATHS
XuMust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnnoreka IIOK
' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edso00.ru/7f41837c
YeloBeKa
12 BemecTBa 1 xuMuueckue 15 1 bubnnoreka IIOK
' peaxkiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopoa. ITonstue 5 bubnmnorexka HOK
' 00 oKcuIax https://m.edsoo.ru/7f41837c
Bonopon.Ilonstue o kucinorax bubnmnorexka HOK
2.2 8 1
U COJIAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIACChI 11 1 1 bubmmorexa [JOK
' HEOPraHMYECKUX COEAUHEHHM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Paznea 3. [lepuoguueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jemMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.

Xumuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

[Tepuoanueckuii 3aKOH U
[Tepuoanueckas cucrema
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7
Mengaene-eBa. CtpoeHue
aToma

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

Xumuueckas CBS3b.
3.2 OKUCIUTEIILHO- 8 1

BOCCTAHOBUTCIIbHBIC PCAKIINH

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

WToro mno pasen 15 bubnuoreka [JOK
Pasaeny https://m.edso00.ru/7f41837¢c
Pe3epBHOE BpeMst 3 bubmmorexa LIOK

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

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 68 4
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne i/ Konrpoasnsie | IIpakruyeckue
NMPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO M XMMHYeCKHE PeaKIIUH
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 1 bu6nuoreka [JOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmuoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubmuorexa [IOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [JOK
' snemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0mias XxapakTepUCTUKa XUMHUUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubnmorexa [IOK
' PYIIBL. 2P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmorexa [TOK
' PYHIHL. ’ P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO01mast XapaKTepUCTHKA XUMUISCKUX
2.4 anemeHToB |VA-rpynmel. Yraepon u 8 1 2 bubmorexa [IOK
' . DYIIBL P https://m.edso0o.ru/7f41a636
KPEMHUI U UX COEAMHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Wroro no pazueny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUS
. but6mmoreka [IOK
3.1 Obmpae CBOHCTEa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edso00.ru/7f41a636
Hroro o pasneny 3
PesepBHOC Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrpoJsbnsie | IIpakrnyeckue
n/n Bcero U3YYeHUS o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsbl
[Ipenmer xumuu. Pons xumun B bubmnoreka IIOK
1 1 2.09.2024
JKU3HM 4enoBeka. Tena u Bemecrsa 02.09.20 https://m.edsoo.ru/ff0d210c
[TonsiTHe 0 METO1aX MO3HAHUS B bubmuorexa [JOK
2 XUMHHA 1 04.09.2024 https://m.edsoo.ru/ff0d227e
[TpakTuueckast padorta Ne 1
3 «HpaB"I/IJIa paboTel B 1aboparopuu 1 09.09.2024 bu6nuoreka [JOK
U Ipu€MbI 0OpalleHusl ¢ https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0OBAaHUEM
4 YucTele BelllecTBa U CMECH. ) 1 11.09.2024 bubmuorexa [JOK
Crnioco0nI paznieneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 BuG 1IOK
. noIMoTeKa
5 «Paznenenune CMeceI/IV (Ha mpumepe 1 16.09.2024 https://m.edsoo.ru/Ff0d28¢8
OUYMCTKH MTOBApEHHOM COJIN)»
bu6nuorexa [IOK
6 ATOMBI U MOJIEKYJIBI 1 18.09.2024 https://m.edsoo.ru/ffod2a6e
XUMHUYECKUE AIIEMEHTHI. 3HAKU Bu6 110K
nOIMoTeKa
7 (CUMBOJIBI) XUMUYECKUX 1 23.09.2024 https://m.edsoo.ru/Ffod2bed
3JIEMEHTOB
bu6nunorexa LIOK
IT 1 25.09.2024
8 POCTBIC U CIIOXHBIC BEIIECTBA 5.09.20 https://m.edsoo.ru/f0d2a6e



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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but6mmoreka [IOK

pasoKeHUs, 3aMeleHusI, 0OMEHa)

9 ATOMHO-MOJIEKYJISIPHOE YICHUE 30.09.2024 https://m.edsoo.ru/ffod2d50
3aK0H IOCTOSIHCTBA COCTaBa

10 BeIeCTB. XUMUYECKasi GopMyIia. 02.10. 2024 bu6muoreka [IOK
BaneHTHOCTh aTOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOCuTeNbHAs aTOMHAs Macca. Eubs 1OK

nonIMoTeKa

11 OTtHocuTeIbHASI MOJIEKYJISIPHAS 07.10.2024 https://m.edsoo.ru/ffod323c
Macca
MaccoBas 107151 XUMAYECKOTO bubmuorexa [JOK

12 3JIEMEHTA B COCTUHEHUH 09.10.2024 https://m.edsoo.ru/ff0d350c
KonuuectBo BemecrBa. MoJib. bu6mmoreka [IOK

13 14.10.2024
Monsipnas macca https://m.edsoo.ru/ff0d5230
Du3nvecKnue U XUMUYECKHUE bu6mmoreka [IOK

14 16.10.2024
SIBJICHUS. XUMHYECKas peakius https://m.edsoo.ru/ff0d37fa

15 IIpu3Haku n ycnomxmv MIPOTEKAHUS 21102024 bubmuoreka [JOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6

16 3aKoH COXpaHEHUsI MaCcChl 93.10.2024 bubnmnoreka [JOK
BEILIECTB. XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl BuG 110K

nonroTexa

17 BEIIECTBA 110 ypaBHeims[M 06.11.2024 https://m.edsoo.ru/ffod5708
XUMUYECKUX PEaKIui
Knaccudukanus XuMuaecKux Eus OK

18 peakmuii (CoeTMHeHHUS, 11.11.2024 nomorexa I

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5230
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M. B. JIoMOHOCOB — y4€HBIii-

bubnunoreka LIOK
19 SHIUKJIONEIUCT. O606H§€HI/I6 u 13.11.2024 https://m.edsoo.ru/Ff0d40cA
cUCTEMAaTH3aIUs 3HAHUN
Kontpoinbnas padora Nel o teme Bu6 10K
HOIMOTEKA
20 «BemecTBa u xuMnueckue 18.11.2024 https://m.edsoo.ru/f0d4290
peaKIIIm
Bo3nyx — cmecs razos. Cocras
bubnunoreka LIOK
21 Bo3ayxa. Kucnopoa — snemMeHT u 20.11.2024 https://m.edsoo.ru/ff0d44ge
npocrtoe BeniecTBo. O30H
dusnyeckue U XUMAYECKHE
99 CBOICTBa KHCIIOpOa (peaKiuu 95 11.2024 bubmuorexa [IOK
okucieHus, ropenue). [lonsarue 06 https://m.edsoo.ru/ff0d4614
OKCHAX
CriocoO0BbI MOTy4eHHS KHCIIOPO/Ia B
23 J1a00PaTOPUU U IPOMBIIIIEHHOCTH 27.11.2024 bubmorexa HOK
patop p ’ o https://m.edsoo.ru/ff0d497a
[TpumeHeHue kucaopoa
TemoBoit 3 pexT xumuueckon
€aKIIMH, IIOHITHE O
24 IT)e MI;XI/IMI/I‘ICCKOM aBHEHUH 02.12.2024 bubmorexa HOK
p M ’ " https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUECKUX
peaKIusax
TommmBo (HedTh, Yroiab U METAH).
25 3ar $I3HCI-EI/IC(1];O3 yra CIIOCOOBI ) 04.12.2024 bubmorexa HOK
p AyXd, o https://m.edsoo.ru/ff0d4c4a
€ro IpeoTBpaIICHUS
[Tpaktuyeckas padora Ne 3 o
26 teme «llomydenue u cobupanue 09.12.2024 bu6muoreka [IOK

KHUCJIOpOJa, U3YYEHUE €T0
CBOUCTBY»

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d40c4
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BO,I[OpOI[ — DJIEMCHT U IIPOCTOC

bubnunoreka LIOK

27 BemecTBo. Haxoxnenue B 11.12.2024 https://m.edsoo.ru/ffod4ddo
IpUpoIe
®dusndeckue 1 XUMHIECKUE Bu6 LIOK
5 nOJIMOTEeKA
28 cBoiicTBa Bojopoaa. [Ipumenenune 16.12.2024 https://m.edsoo.ru/f0dAddo
BOJZIOpOA
bubnunoreka LIOK
29 [ToHsiTHE O KUCIOTAX U COJIAX 18.12.2024 https://m.edsoo.ru/Ffod50d2
30 CniocoObI noy4eHus BOAOPOia B 2312.2024 bubnmnoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast pabota Ne 4 o Bu6 LIOK
HOJIMOTEeKA
31 teme «[lonydyenue u co6HpaHvHe 25.12.2024 https://m.edsoo.ru/ff0dAf42
BOJIOPOJIa, U3YUECHHE €r0 CBOICTB
Monsipabiii 00BEM ra3oB. 3aKoH bubmuorexa [IOK
32 28.12.2023
ABoranpo https://m.edsoo.ru/ff0d542e
Brruucienus o0b€Ma, KOJIHYECTBA Bu6 LIOK
HOJIMOTEeKA
.01.2024
33 BEIIeCTBA ra3a 1o ero I/ISB@CTHO.I.VIy 09.01.20 https://m.edsoo.ru/Ff0d55a0
KOJIMUECTBY BEIIECTBA MK 00BEMY
Brruucnenust 00b€MOB ra3oB 1Mo
YPAaBHEHUIO PEAKIIMU Ha OCHOBE bubmuoreka [JOK
34 11.01.2024
3aKOHa 0OBEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
ra3oB
Du3nveCcKue U XUMUYECKHUE but6mmorexa [IOK
35 16.01.2024
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 18.01.2024 bubmuoreka [{OK

WHJUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa kak pactBopuTenb.
HacplilieHHbIe 1 HEHACHIILIEHHBIE

bubnunorexa LIOK

37 23.01.2024
pactBopbl. MaccoBas 1014 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[TpakTrueckas padora Ne 5 mo

38 TeMe ((HpP.I.FOTOfHeHHe paSTBopoia 25 01.2024 bu6muoreka [IOK
¢ onpeAeI€HHON MacCOBOM J0Jel https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEILIECTBA»

39 KonTponbnas paborta N2 o teme 30.01.2024 bubmuorexa [IOK
«Kucnopoa. Bogopoxa. Bogay» https://m.edsoo.ru/ff0d6342

40 OKcupl: COCTaB, KiaccuUKaIus, 01.02.2024 bubmnoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmy4yenue u XumMu4ecKue BuG LIOK

nonImoTexa

41 7 .02.2024
CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 06.02.20 https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB

42 OcCHOBaHUS: COCTaB, 08.02.2024 bu6anoreka LIOK
KJaccuukanus, HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca

43 HOJ'{'yquI/IC u XI/IMI/IljeCKI/Ie 13.02.2024 bu6muoreka [JOK
CBOMCTBA OCHOBAHUY https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccuduxarus, 15.02.2024 bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 HonqueHI/Ie U XUMHYECKHE 20.02.2024 bu6muoreka [JOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpA,

46 CHOCOOBI MOTYYEHUS, XUMHUUECKUE 22.02.2024 Bubmmorexa [IOK

CBOMCTBA

https://m.edsoo.ru/00ad9474
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ITpakTrueckas padota Ne 6.
Pemenue sxcriepuMeHTaIbHBIX

bubnunorexa LIOK

47 27.02.2024
3a7a4 1o TeMe «OCHOBHbBIEC KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHCHHIN
['eHeTrdeckas CBSA3b MEXKIY BuG 10K
nOIMoTEKA
48 KJIacCaMH Hveopl"aHI/I‘leCKI/IX 29.02.2024 https://m.edsoo.ru/00ad9a50
COCAUHCHHI
O06o0mIeHre U cucTeMaTr3aIus bu6mmoreka [IOK
49 3HaHU 05.03.2024 https://m.eds00.ru/00ad9ch2
KonTponbhas padorta Ne3 o teme Bu6 LIOK
" NOJINOTCKA
50 OCHOBHBIE KJIaCChI y 07.03.2024 https://m.edsoo.ru/00adge1a
HEOPraHWYECKUX COCAMHCHUI
[TepBbIe TOMBITKY KIACCH(PUKAITUU Eub 10K
noIMoTEKa
1 i 12.03.2024
5 XUMHYECKHX DJIeMEHTOB. [loHsTHE 03.20 https://m.edsoo.ru/00adgffa
0 rpymnmnax CXOJHBIX 3JIEMEHTOB
ITeproauueckuii 3aK0H U
IT
59 epuouYecKas CucTeMa 14.03.2024 bubnuotexa [JOK
XUMHUYECKHX 351emMeHToB 1. 1. https://m.edsoo.ru/00ada52¢
MeHpeneeBa
bubanoreka LIOK
53 [lepuonpl, rpynmnsl, TOATPYIIIHI 19.03.2024 https://m.edsoo.ru/00adas2c
54 Crpoenue atomoB. CoctaB 91.03.2024 bubnuotexa [JOK
aTOMHBIX siaep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue dJIeKTPOHHBIX 000JI09eK
55 aTOMOB 3JIEMEHTOB 02.04.2024 but6mmorekxa [IOK

Ilepnonnueckon cucreMs! /1. 1.
Menneneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XUMHNYCCKOI'O
3JIEMCHTA I10 €I'0 IIOJIOXKCHHIO B

bubnunorexa LIOK

56 04.04.2024
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyueckoro 3akoHa
JUISL Pa3BUTHUSI HAYKU U MPAKTUKH. bu6muoreka [IOK
57 09.04.2024
. . MenneneeB — y4€HbIH, https://m.edsoo.ru/00ada96e
Mearor ¥ rpaxaaHuH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB 11.04.2024 bubmuorexa [IOK
XMMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 HonHasg xuMHu4JecKkas CBsA3b 16.04.2024 https://m.edsoo.ru/00adac34
60 KoBanenTtHas nossipHas 18.04.2024 bubnmnoreka [HOK
XMMHYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBanienTHas HenonsipHas 93.04.2024 bubnuoreka [IOK
XUMHUYECKAS CBSI3b https://m.edsoo.ru/00adaab9
bubanoreka LIOK
62 CreneHb OKHUCICHUS 25.04.2024 https://m.edsoo.ru/00adae28
OKHCIUTEIBHO- bu6nuorexa [IOK
63 02.05.2024
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edso00.ru/00adb076
bu6nuorexa [IOK
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 07.05.2024 https://m.eds00.ru/00adb076
Konrponsnas padora Ne4 o reme Eu6 1IOK
HOINOTEeKA
65 «Ctpoenue aroma. XuMHUYECKas 14.05.2024 https://m.edsoo.ru/00adbAg6
CBSI3bY
66 O06o01IeHre U cucTeMaTr3aIus 16.05.2024 bubmuorexa [{OK

3HAHUH

https://m.edsoo.ru/00adb33c
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O06o0meHre 1 cucTeMaTru3arus bubnuorexa [JOK
o 3HAHMI . 21.05.2024 https://m.eds00.ru/00ad9ch2
O06o001IeHrne U CUCTEMaTH3alUs bubnuorexa [{OK
o8 3HAHMI 1 23.05.2024 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoasbnbie | IIpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Ilepnonnueckuit 3aK0H.

1 [Iepnonnueckas cucrema 1 03.09.2024 bu6nuoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH Eus LOK

nonroTeKa

2 i 1 .09.2024
CBOICTB XI/{MI/I‘IGCKI/IX 3JIEMEHTOB 06.09.20 https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccugukanusa u HoMeHKIaTypa 1 10.09.2024 bu6nuoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
B "

4 Wbl XUMUYECKOUN CB}I'L.’»I/I Y THIIBI 1 13.09.2024 bu6nuorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «HOBTf)peHI/Ie U yriyoneHue 1 1 17.09.2024
3HaHU OCHOBHBIX Pa3/eiiOB
Kypca 8 kiacca»

Knaccudukanus XumMuaeckux BuG 110K
nonroTexa

6 i 1 20.09.2024
PEAIIHN 1O PasiHiibiM https://m.edsoo.ru/00adbch0
MPU3HAKAM
[ToHsITHE O CKOPOCTH XUMUUYECKOMN Bu6 110K

nonroTexa

7 Nl 1 24.09.2024
PEAKIN. LIOMATHE O TOMOTCHIHX https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIIUIX



https://m.edsoo.ru/00adb59e
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[TonsiTHE O XUMHUYECKOM
paBHOBecHH. DaKTOPHI,
BIIUSIIOLIME HA CKOPOCTh

but6mmoreka [IOK

8 27.09.2024
XUMHYECKOHN peaKkiuu 1 https://m.edsoo.ru/00adc28c
IIOJIOKCHUE XUMUYCCKOIO
paBHOBECHs
9 OKHCIUTEIBHO- 01.10.2024 bubnuotexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHI https://m.edsoo.ru/00adcade
Teopust 3MEKTPOIUTHUECKON Bu6 110K
nOIMOTEKA
10 mucconuanu. CUIIbHEIE U cl1a0ble 04.10.2024 https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
. bubnuorexa [JOK
11 Honnble ypaBHEHUS peakiuii 08.10.2024 https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHUI1 B CBETE Bu6 110K
nOIMOTEKA
12 i 11.10.2024
npeAcTaBienii 00 . 0.20 https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JIACCOIAAIIN
XUMUYECKHE CBOMCTBA COJICH B
CBeTe MpecTaBIeHull 00 bubmuoreka [JOK
13 15.10.2024
BJIEKTPOIUTHYECKON https://m.edsoo.ru/00add8b2
JIACCOIAAIIN
. bubnuotexa [JOK
14 [TonsiTHe 0 TUIpONIU3E Coeit 18.10.2024 https://m.edsoo.ru/00addoda
15 O0o001IeHNE U CHCTEMATH3aLIHS 99 10.2024 bubnuoreka [JOK

3HAHUH

https://m.edsoo.ru/00addd12
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[TpakTrueckas padora Ne 1.

bubnunoreka LIOK

16 «Penienne s3KkcepuMEHTATBHBIX 25.10.2024 https://m.edsoo.ru/00addbfa
3aau»
KontponbHas padota No2 o teme
17 «QJIEKTpOIUTHYECKAs 05.11.2024 Bu6muotexa [JOK
nucconuanusg. XuMu4ecKue https://m.edsoo.ru/00addecO
peaxiuu B pacCTBOPax»
OO01mas xapakTepucTHKa BuG 1IOK
NOJIMOTEKA
18 ran(zreHOB. XUMHYECKUE 08.11.2024 https://m.edsoo.ru/00addfe?
CBOICTBA Ha IpUMeEpE XJI0pa
Xnoposogopon. ConsHas
19 KI/ICJfOTa I)lmll)vnfqecxne CBOMCTBa 12.11.2024 bubmorexa LHOK
’ ’ T https://m.edsoo.ru/00ade104
MoJIy4yeHue, MpUuMEHEHHE
[IpaxTnueckas padora Ne 2 o Bu6 10K
_ HOJIMOTEKA
20 teme «[lomydyenue COJ.'I.}IHOI/T’ 15.11.2024 https://m.edsoo.ru/00ade348
KHUCIIOTHI, U3y4eHHE €€ CBOMCTB
Beruncnenus mo ypaBHEHUSAM B 10K
B HOJIMOTEeKA
21 XUMHUYECKUX PEAKIUi, €CIIH OIUH 19.11.2024 https://m.edsoo.ru/00ade4ss
U3 PEareHTOoB JIaH B U30BITKE
99 OO6mras XxapakTepucTruKa 99 11.2024 bubnuotexa [JOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTtponHsle MOIU(pUKALIUN
93 CEpBHI. HaxoaneHHe Cephl U €€ 26.11.2024 bubnuotexa [JOK
COEMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPHI
CepoBoziopoj, CTpoEHHUE,
24 ¢bu3nuecKkrue 1 XuMHUYeCcKHe 29.11.2024 Bubmmorexa [IOK

CBOWCTBA

https://m.edsoo0.ru/00ade802
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Oxkcunpl cepol. CepHas KUCIIOTAa,

bubnunoreka LIOK

25 03.12.2024
(bm? HCCKHE H XUMITHECKHE https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNE
XUMHYECKHUE PEaKIUH, JICHKAITHE
B OCHOBE ITPOMBIITUICHHOTO

26 croco0a MoJIy4eHHs1 CEPHOM 06.12.2024 bu6nuoreka [IOK
KHUCJIOThl. XUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaroIeh cpeibl
COCJIMHEHUSIMU CEPBI

97 BrruncieHne MaccoBoil 10U 10.12.2024 bubmuorexa [JOK
BbIX0/1a TPOJIYKTA PEaKLUH https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTruKa
snemMeHToB VA-rpynmsl. A30T,

28 acIpocTpaHEHHUE B IPUPOJIE 13.12.2024 bubmorexa LOK
PAcpocIp pupoe, o https://m.edsoo.ru/00adeea6
(bu3HUYeCcCKre U XUMUICCKHE
CBOICTBA
AMMHuak, ero puznueckue u BuG 110K

. noIMoTEKa

29 XAMHUYECKHE CBOMCTBA, 17.12.2024 https://m.edso0.ru/00adf004
MOJTydeHUE U IPUMEHEHUE
ITpakTryeckas padora Ne 3 o Eu6 1IOK

noIMoTEKa

30 TeMe <<HOJ‘IY‘I€HI/ICVS.MMI/IaKa, 20.12.2024 https://m.edsoo.ru/00adf180
W3y4YEHUE €ro CBOMCTBY

31 A30THas KUCIOTa, ?é busnueckue 94.12.2024 bubnuotexa [JOK
U XUMUYECKUE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonbs3oBanre HUTPATOB U

32 COJIE aMMOHHS B KQUECTBE 97 12.2024 bubnuotexa [JOK

MUHEPAIbHBIX YA00pEHHA.
XHUMHYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adf518
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OKpY>Karolen cpeibl
COETMHEHUSIMH a30Ta

dochop. Oxeun docdopa (V) u
dbochopnas kucnora, puznyeckue

bubnunorexa LIOK

33 1 XMMHYECKHE CBOMCTBA, 14.01.2024 https://m.edsoo.ru/00adf68a
MOJIy4YeHue
Hcnonp3oBanue GocaToB B
34 Ka4yeCcTBe thHepaHBHLIX 11.01.2024 bubmuorexa [IOK
ynobpenuii. 3arpsisHeHue https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
Yrnepon, pacnpocTpaHeHue B
35 npu 1(3) i[ g)mnlt)lec;l)/le u 16.01.2024 bubmorexa LHOK
PHPOZE, _ o https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxkcupl yriaepojaa, ux
busznuecKkrue 1 XuMHUYEeCKHe Eubs OK
36 CBOMCTBA. DKOJIOTHYECKHUE 18.01.2024 nommorexa [
https://m.edsoo.ru/00adfebe
MPOOJIeMBbI, CBSI3aHHBIE C OKCHJIOM
yraepoaa (1V)
" bubmuorexa [JOK
37 23.01.2024
YTOTLHA KHCIOTA 1 €€ COMt https://m.edso0.ru/00ae006¢
ITpakTuyeckas pabora Ne 4 o
"H
38 teme "l[lonydeHune yriexkucioro 95 01.2024 bubnmnoreka [JOK
raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-NOH"
[TepBoHaYaIbHBIE MTOHATHS 00 Bu6 OK
39 OpPraHUYECKUX BEIIECTBAX KakK O 30.01.2024 nbnmorexa I

COEIMHEHMSX yIiiepo/ia

https://m.edso0.ru/00ae054¢
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but6mmoreka [IOK

40 Kpemuwii u ero coequHeHus 01.02.2024 https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.
41 Pemenue BKCHepI/IMeHTiUIBHbIX 06.02.2024 bu6muoreka [IOK
3ajJa4 1o teMe «BaxkHeume https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COCIUHEHUS
KontponbHas padota Ne3 no teme EuG 1OK
HOJIMOTEKA
42 B I .02.2024
«Baxkueime HEMETAIUTBI U UX 08.02.20 https://m.edsoo.ru/00ae0e18
COEIUHEHUS
OO6m1as XxapakTeprucTruKa
XUMHYECKHUX IJIIEMEHTOB —
43 MeTaJI0B. MeTajinueckas CBsI3b 13.02.2024 bubnuorexa [JOK
1 MeTalIndecKas https://m.edsoo.ru/00ael03e
KPUCTaJUINYECKast PELIETKA.
duznyeckre CBOMCTBA METAIIJIOB
XuMHYecKre CBOMCTBA METAIJIOB. Eu6 10K
HOIHNOTEKA
44 e} % 15.02.2024
JICKTP Oxmfmecmn P https://m.edsoo.ru/00ae1156
HaIpsDKEHUHA METaJlIoB
OO6mme crocoOb! MOTyYeHUs
MmetauioB. CriaBel. Beruncnenus Bt LOK
HOIHNOTEKA
45 20.02.2024
1o ypan CHIDIN XHMITACCIIX https://m.edsoo.ru/00ae1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
but6mmorexa [IOK
46 I1 22.02.2024
OHATHE O KOPPOSHI METAIIIOB https://m.edso0.ru/00ae1278
47 [[lenounble MeTAILITBI 27.02.2024 bubmorexa [JOK

https://m.edsoo.ru/00ae14b2
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OKcuIbl ¥ THAPOKCUIBI HATPUS U

bubnunoreka LIOK

48 KaJIust 29.02.2024 https://m.edso00.ru/00ael14b2
49 H_[enoqliloazeMeﬂLHume MeTaJuIbl — 05.03.2024 bubmmoreka [JOK
KaJIbIIMA ¥ MarHui https://m.edsoo.ru/00ael5e8
. bubnuorexa [{OK
50 Baxueiinme coeqMHEHNS KaJIbLIUS 07.03.2024 https://m.edsoo.ru/00ae 1568
51 O606HuleHI/Ie M CHCTEMaTH3aIus 12.03.2024
3HAHUH
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ 14.03.2024 bu6mmoreka IIOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padota Ne 6 o Bu6 110K
N nOIMOoTEKA
53 T?Me )KGCTKO(':'TI) BOJIBI I METOJIBI 19.03.2024 https://m.edsoo.ru/00ae1ae8
e€ ycTpaHeHus
. bu6mmoreka IIOK
>4 AIOMHHHH 21.03.2024 https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U 02.04.2024 bubmuoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubanoreka LIOK
56 Keneso 04.04.2024 https://m.eds00.ru/00ae1d86
Okcuapl, THAPOKCUIBI U COJH bu6anoreka LIOK
57 09.04.2024
xenesa (1) u xenesa (I11) https://m.eds00.ru/00ae35e6
58 O606HvleHHe M CHCTEMaTH3aIus 11.04.2024
3HAHUH
[IpakTnueckas padora Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX 16.04.2024 bubmuoreka [JOK

3aj1a4 110 TeMe «BakHenme
METAJUIBI ¥ UX COEIUHEHUS)

https://m.edsoo.ru/00ae3de8
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Brrancnenus no YPaBHCHUAM
XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH
U3 pCarcHToB J1aH B HU30BITKE UJIN

but6mmoreka [IOK

60 1 18.04.2024
COJIEPKUT NpUMecH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JIM BbIXO/a IPOIYKTa
peakiumn

61 O606HvleHI/Ie Y CHCTEeMaTH3aIus 1 93.04.2024
3HaHUI
KonTponbnas pabota Ne4 mo teme

62 «Baxuennme MeTauibl 1 UX 1 25.04.2024
COETUHEHUS»

63 BemectBa u NiaTepHanbl B 1 02.05.2024 bubnuorexa [IOK
HOBCEIHEBHOM KU3HU YETOBEKA https://m.edsoo.ru/00ae3f50
X

64 I/IMI/IIIGCKOGUSanﬂSHCHI/Ie 1 07.05.2024 bubnuorexa [IOK
OKpY’Karolllen cpeibl https://m.edso0.ru/00ae4270
Ponps xumuu B pemieHnn bubmuoreka [JOK

65 1 14.05.2024
9KOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270

66 PesepBHbIit ypok. 060611J;eHI/Ie " 1 16.05.2024 bubnmnoreka [JOK
cUCTeMaTHu3anus 3HaHUN https://m.edsoo.ru/00ae0d0a

67 PesepBHbIit ypok. O606111eHI/Ie u 1 91.05.2024 bubnmnoreka [JOK
cUCTeMaTu3anus 3HaHUHN https://m.edsoo.ru/00adb33c
P i .

68 €3€pBHBIN YPOK O606£ueH1/1e u 1 93.05.2024 bubnmnoreka [JOK
cUCTeMaTHu3alus 3HaHUMN https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
Kysnenosa JI.H. Xumus. Ypoxku B 8 kiacce. [locobue nis yaurens.

ITpocBemnienue. 2014 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubmmoreka IIOK https://m.edsoo.ru/00ae3de8
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