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HOACHUMTEJIBHASA 3AIINCKA

[Iporpamma 10 XUMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro 0O0Opa3oBaHMs
COCTaBlicHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHO MPOrpaMMbl OCHOBHOTO 00I1IeT0 00pa30BaHMsl, MIPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha OcHOBe (QeaepanbHOl pabodeil MNporpaMmbl
BOCITUTAHUA M C YIETOM KOHIICIIIIUY TPETIOAaBaHus y4eOHOTO TIpeaMeTa « XUMUSD»
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo XUMHU Ja€T NPENCTaBICHUE O LEJsAX, OOIeH CTpaTreruu
oOydeHHsi, BOCHUTAaHUS M Pa3BUTHUA OOYYAIONIMXCS CpPEICTBAMH y4eOHOTO
npeamMeTa, yCTaHaBINBAET o0s3aTenpHOe IIPEIMETHOE coJiepKaHue,
MpeayCMaTpuBaeT paclpelieIeHue €ero Mo KijaccaM U CTPYKTYPUPOBAHHE 10
pasienaM W TeMaM MpOTrpaMMbl MO XUMHH, ONPEAEISIET KOJIUYECTBEHHBIE H
KauECTBEHHbIE XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYyEMYIO
NOCJEN0BATENbHOCTh M3YYEHHS] XUMHUH C YYE€TOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKU  Y4e€OHOTO  TMpoOIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommxcsi, ONpenenseT BO3MOXKHOCTU MpeaMeTa i
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOUM 00pa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a Takke TpeOOBaHUM K
pe3yibTataM 00y4eHHs XUMHUHU Ha YPOBHE 11€JIEN M3yUeHHs MPEeIMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENbHOU JEATEIBHOCTH OOYYalOLIErocss IO OCBOCHHIO
y4eOHOT0 COIepKAHUSI.

3HaHWE XUMHUU CIY)KUT OCHOBOW it (POPMHUPOBAHUS MHUPOBO33PEHUS
oOydaromierocsi, ero MpeACTaBICHU O MaTEPUAIILHOM €JIMHCTBE MHUpPa, BAXKHYIO
pOJIb UTPAOT (PopMUPYEMble XUMHEH MPEACTABICHHUS O B3aWMOIIPEBPAIICHHIX
SHEPruu U 00 HBOJIONMHM BEUIECTB B MPUPOJE, O MYTAX PEIICHUS TJI00aTbHBIX
npo0JieM YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET  peajM3allid  BO3MOXHOCTEH Il  CaMOpa3BUTUSL U
dbopMHUpOBaHUS KYIbTYPhI TUYHOCTH, €€ 001IeH U (yHKIIMOHATIHLHOU TPAMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHKE MBIILICHUS] M TBOPUECKUX CITIOCOOHOCTEM
OOy4JaroIuXxcsi, HABBIKOB HMX CaMOCTOSITEJIbHOW  y4yeOHOM  JCeSTENhHOCTH,
OKCTIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaKk B
MMOBCETHEBHOM KU3HU, TaK U B MPO(HECCUOHATHLHOM ACSITETLHOCTH;

3HAKOMHUT CO CHEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI
I[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MIPUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATaroM B OpPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYarOIIUXCS,



CIocoOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HayYHBIM 3HaHUSIM, K IPUPOJIE, K UETTOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCSI.

JlanHbie HampaBieHWS B OOYYCHHH XHMHH OOECIICUMBAIOTCS CIECIM(PUKON
comepkaHusi ~ y4eOHOro  TpeaMeTa, KOTOPBIH  SBISETCA  MEJarorudeckKu
aJanTUPOBAHHBIM OTpPaKCHHEM 0a30BOM HayKU XMMHH Ha OINPEICIICHHOM JTalie e¢
Pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMsI OPUEHTHUPOBAH Ha
OCBOCHHME OOYYalOIMMHUCS CHUCTEMbI TMEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPTraHWYECKOH XUMHUHM ¥ HEKOTOPBHIX OTACIBHBIX 3HAYUMBIX TOHSATHUH
OPTraHUYECKON XUMHH.

CtpykTypa cofepkaHusl MporpaMMbl MO XMUMHH C(HOPMUpPOBAHA HA OCHOBE
CHUCTEMHOTO Moaxoaa K e¢ m3yueHuto. CoaepkaHUe CKIAJbIBACTCS W3 CHUCTEMBI
MOHATUH O XUMHYECKOM 3JIEMEHTE W BEIIECTBE M CUCTEMBI TIOHATHH O XUMHUYECKOM
peakiuu. O0e OSTH CHUCTEMBI CTPYKTYPHO OpPraHW30BaHbl MO MPHUHIIHUITY
MOCJIEIOBATEIHLHOTO PA3BUTUSI 3HAHUM HAa OCHOBE TEOPETUUYECKHUX TMPECTaBICHUN
pPa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYCHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoauyeckoro 3axoHna JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHUA O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;
— TIPEACTaBIICHHH 00 DJJICKTPOJUTHYECKON JHUCCOLMAIMM BEIIECTB B
pacTBoOpax.

Teopernyeckne 3HaHUSA pPacCMAaTPUBAIOTCS HA OCHOBE HAMIIMPUYECKH
MOJIyYEHHBIX U OCMBICIIEHHBIX (DAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBHO OT OJIHOTO
YPOBHS K JPYromMy, BBINOJHSS (YHKIUU OOBSCHEHUS W TMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI M BO3MOXXKHOCTEW NMPAKTHYECKOTO NMPUMEHEHUS U IOJIyYECHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMmbl IO XUMHH  CIHOCOOCTBYEeT  (DOPMHUPOBAHMIO
MIPEACTABIICHUS] O XMMUYECKOW COCTABISAIONIEN HAYYHOM KapTHHBI MUpPA B JIOTHUKE
€€ CHUCTEMHOM NpPHUPOABI, LIEHHOCTHOTO OTHOIUEHWUS K HAy4YHOMY 3HAaHHUIO U
METOJaM TO3HaHUsl B Hayke. M3yueHHe XUMHUHM MPOUCXOJUT C MIPUBICYEHUEM
3HAHWHN W3 paHee M3YUYEHHBIX y4eOHBIX MpeaMeToB: «OKpYKaIOMUA MUDPY,
«buonorus. 5—7 knacce» u «duszuka. 7 Kjaaccy.

[Ipy w3ydeHWUM XUMHUHU TPOUCXOAWT (POpMUpPOBaHWE 3HAHWNA OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
JESATEIBbHOCTH YeJIOBeKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpHI.
3amaua y4eOHOTO TpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKUX
3HAaHUW — BaXXHEHIMX (DAKTOB, MOHATHH, 3aKOHOB M TCOPETUUYSCKHUX IOJOKCHHUH,
JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUECKOT0 XapaKkTepa, si3blka HayKu, B



OpUOOIIEHUH K HAyyHbIM METOJaM I[I03HAHUS MpU H3YYEHUM BEUIECTB U
XUMHUYECKUX PEAKIHM, B (POPMUPOBAHUM M Pa3BUTHM MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHMH B Yy4eOHO-TIO3HABATEIbHOW U Y4eOHO-HCCIEA0BATEIBCKOM
JESITeIbHOCTH, OCBOEHUHM TMpaBWJI 0O€30MacHOr0 OOpalleHUs C BEUIECTBAMH B
[IOBCEITHEBHOM JKU3HHU.

[Ipy M3ydyeHun XUMHUM Ha YPOBHE OCHOBHOIO OOIIEr0 oOpa3oBaHUs BAKHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KakK:

— (GOpMHPOBAHHE WHTEUIEKTYallbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEJIbBHOMY IPUHATHIO PEILIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOyuYeHUsT Ha CHUCTEMaTHYecKoe MpHOOIeHue
oOyyaromuxcsi K CaMOCTOSTEIbHOM IO3HABATEIBbHOM JESTENbHOCTH, HayYHBIM
METOJaM MO3HaHUs, (POPMUPYIOLIUM MOTHUBALIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMHU;

— obecreueHne yciIOBUH, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUaOIIMMHUCS
OTBITa Pa3HOOOPa3HOW EATENHHOCTH, TMO3HAHWUS W CaMOIIO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMIA), WMEIOUIUX YHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (opmupoBanue o00mEel (PYHKIMOHAIBHOW W E€CTECTBEHHO-HAyYHOUH
IrPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHMH OOBACHATH U OLEHUBATh SBJICHUS
OKpPY’>KaIoIlIeT0 MHpA, HCTOJb3Yysl 3HAHUS W OMbBIT, MOJy4YEHHBIC MPH H3yUYCHUU
XUMHH, TPUMEHSTh WX TMPU PEIICHUH MpoOJieM B MOBCEIHEBHON JXKHU3HH MU
TPYAOBOM JEATEIBHOCTH;

— (QopmupoBaHne y OOydyaroOmUMXcsd TyMaHUCTUYECKUX OTHOIICHUH,
NOHMMaHUsl 1LIEHHOCTHM XWMMYECKUX 3HAaHUW [UIsi BBIPAOOTKH 3KOJOTUYECKU
[eJIeCO00Pa3HOro0 TMOBEACHHUS B OBITY WU TPYIAOBOM JAEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOIIe MPUPOAHOMN CPebl;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO M
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOEHHUS OOLIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGUIIs W HAMpPaBICHHOCTH JaIbHEUIIETO
oOy4eHwUs.

OOmiee 4YMcIO 4YacoB, OTBEACHHBIX JUIA H3YYEHHs] XMMUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanms, cocTaBiser 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHa4aIbHBbIC XUMHYECKUE IOHATHS

[Ipenmer xumun. Ponp XMMHM B )KM3HU YEJIOBEKA. XHMHUSA B CHUCTEME HAYK.
Tena m BemecTtBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATPETraTHOE COCTOSHHUE
BemlecTB. [loHsATHE O METOMAX MO3HAHWS B XUMHUH. UHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMeCei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JeMEHThl. CHUMBOJBI XUMUYECKUX
aneMeHTOB. [IpocThIe U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumuueckass (opmyna. BaneHTHOCTh aTOMOB XWMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BewmlecTB. (OTHOCUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJIEKYJsipHast Macca. MaccoBasi 1oJIsl XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KomnuectBo BemecTtBa. Mosb. MonsipHast macca. B3anmocBsI3b KOJIMYECTBA,
MacChl M 4YHCIa CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuerel mo QopMynnam
XUMHUYECKUX COECTUHEHUN.

duznyeckre U XUMHYECKHUE SBJICHUsI. XUMHUUYECKash Peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHUs MacChl BELIECTB. XMMHUUYeCKHe ypaBHeHHs. Krnaccudukanms
XUMUYECKUX PEeaKIUi (COeTMHEHHUS, Pa3JI0KEeHUS, 3aMEIIeHUs, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0H, MpaBujiaMu paboThl B JTaOOpaToOpuu U
npueMamMu OOpalleHus ¢ J1abopaTOpPHBIM O0OpPYAOBaHUEM, U3YUEHUE M OMHCAHUE
¢u3nUecKuX CBOWCTB O0Opa3IOB HEOPTaHMYECKUX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJaBJIE€HUE BOCKA, TasHUE JbJA, pacTUpaHUE caxapa B CTYIKeE,
KUIEHUE W KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJTHOUM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBICHUM, HAOMI0IEHnE U
ONMCAaHHUE TPHU3HAKOB MPOTEKAHMS] XMMHUYECKUX peakuuil (pas3iokeHue caxapa,
B3aUMOJEHCTBUE CEPHOM KUCIOTHI C XJOPUAOM Oapusi, pas3ioKeHUEe THIPOKCHIA
meau (II) mpu HarpeBaHuu, B3auMOJEHCTBUE Kele3a ¢ pacTBopoM conu meau (11),
U3Y4YEHHUE CIOCOOOB pa3/efieHUs1 CMeceil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BhITIAPUBAHUE, TUCTWUIALNS, XpoMaTorpadus, MPOBEICHUE OYHCTKU MOBAPEHHOMN
coiu, HaAOMIOJEHWE W  ONHMCAaHME  pEe3yJNbTAaTOB  IPOBEIEHHUS  OIBITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MacChl, CO3JaHUE MOJEIEH MOJIEKYJ
(ILIapoCTepIKHEBBIX ).

BaxHeiiniue npeacTaBuTe 4 HEOPraHMYECKMX BELeCTB



Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucnopoa — anemMeHT U mpocroe
BelecTBO. HaxokaeHuwe Kuciopojga B TpUpoAe, (PU3MYECKUE U XUMHUYECKUE
cBoiictBa (peakruu ropenus). Oxkcuabl. [Ipumenenme xkucmopoma. CrocoObl
MOJYYEHHS] KHUCIOpOoJa B JAa0OpaTopud U MNPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — auioTponHas MoAUGUKALIMS KACIOPOa.

TeroBoit 3PexT XUMUYECKON peakluy, TEPMOXHMHUYECKHE YpPaBHEHMS,
9K30- U SHIOTEPMUYECKHE pPEaKUUU. TOIIMBO: yrojb W METaH. 3arps3HEHUE
BO3/IyXa, YCWJICHHE MApPHUKOBOTO 3(pdeKkTa, pa3pyiieHrne 030HOBOTO CIIOSI.

Bopopon — smemeHT w mpocrtoe BemecTBO. HaxoxkaeHuwe Boaopona B
npupose, (QU3NYECKHe ¢ XUMHUYSCKHE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI
noxyyeHus. Kucnotsl u conm.

Mousipabiii - 00b€M  ra3oB. Pacy€Thl 1O XUMHUYECKUM YypPaBHEHHSIM.

dusnueckre cBOMCTBA BOAbL. Boma kak pactBopuresns. PacTBOpEL.
HacepiieHHble 1 HEHACBILIEHHBIE PAacTBOpPBI. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBast 101 BellecTBa B pacTBOpe. XUMUYECKHE CBOMCTBA BOAbL. OCHOBAHUA.
Posib pacTBOpOB B MpHpoJie U B KU3HU 4YellOBEKA. KpyroBopoT BOAbI B MPUPOJIE.
3arpsi3HEHHE NPUPOIHBIX BoA. OXpaHa M OYMCTKA MPUPOTHBIX BOJI.

Knaccudukanus Heoprannueckux coenunenuit. Oxcuabl. Kiaccuduxanus
OKCHUJIOB:  coJieoOpa3yromiue  (OCHOBHBIC, KHUCIOTHBIE, am(pOTepHbIE) U
HeconieoOpazyromue. Homenkinatypa okcunoB. Dusznueckue ©U XUMHUYECKHE
cBoMcCTBa OKCHIOB. [losTydeHre OKCUIO0B.

OcunoBanus. Krnaccudukanus oCHOBaHMI: IIETOYM W HEPACTBOPUMBIE
ocHoBaHusa. HomeHnknatypa ocHoBaHuM. DPU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [loryuyeHre OCHOBaHUM.

Kucnotel. Knaccudukanust xkucnor. Homenknarypa kucnor. @uszndeckue u
XMMHUYECKUE CBOWCTBA KuCIOT. Psn aktuBHoctw MerawuioB H. H. bekerosa.
[Tomy4yeHue KUCior.

Conu. Homenknarypa coseil. du3nueckue 1 XMMUUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

I'enernueckas CBsI3b MEXKY KJIaCCaMH HEOPTaHUYECKUX COCIMHEHUMU.

Xumuueckuii IKCnepumeHm:

Ka4eCTBEHHOE OIPENICIICHUE COJIEP)KaHUS KHUCIOpOJa B BO3/yXE, MOJyYEHHUE,
coOupaHue, pacrno3HaBaHUE W M3Y4YCHUE CBOMCTB KHUCIOpOJa, HaOMIO[eHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOAOM M YCJIOBHSL BO3HUKHOBEHHUS U
MpeKpamieHusi TropeHus (mokapa), O3HAKOMJIEHWE C o00pa3laMud OKCHJIOB U
OMMCAaHUE WX CBOMCTB, IMOJy4YeHUE, COOMpaHUEe, paclio3HaBaHHE U HW3YUYCHHE
CBOMCTB BOjJIOpojia (TOpeHue), B3auMmojeicTBre Bojopona ¢ okcugom meau (II)
(BO3MOXHO HCTIOJB30BAHUE BUACOMATEPUAIIOB), HAOIIOJEHHUE 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, MCCIIEJOBAHNE OCOOCHHOCTEN PACTBOPEHHUS BEIIECTB C



pPa3IMYHONM  PaCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C  OMPEAECICHHOMN
MacCOBOW JOJIEM PACTBOPECHHOIO BEIIECTBA, B3aAMMOJECHCTBHE BOJbI C METAJJIaMU
(HaTpueM W KaibllueM) (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
HCCIICIOBAaHUE O0pa3lloB HEOPraHMYECKHX BEIIECTB PA3IUMYHBIX  KJIACCOB,
HaO0JII0/ICHHEe U3MEHEHUSI OKPACKW MHJMKATOPOB B PAacTBOpaxX KUCIOT U IETOYECH,
uzydyeHue BizaumojiercTBus okcuaa menu (II) ¢ pacTBopom cepHOM KHCIIOTHI,
KHCJIOT C METa/llaMH, PEaKUHWil HEWTpaau3aluu, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAaHUWM, BBITECHEHHE OJIHOTO METa/la APYTHM M3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3a7ady N0 Teme «BakHEeWIne KIacChl HEOPTaHWYECKUX
COCIUHEHUI».

IMepuognueckuid 3axkoH u Ilepuoamuyeckass cucremMa XUMHYECKHUX
iemeHToB JI. U. MenaeneeBa. CtpoeHune aroMoB. XHMH4YeCKasi CBS3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie MOMBITKH KiIacCU(UKALMK XUMHYECKUX HJeMEHTOB. llonsTue o
IPYIIax CXOOHBIX BJEMEHTOB (IIEJIOYHBIE M WIEJIOYHO3EMENbHBIE METaJUIbL,
raJIOreHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCHUIBI
Y TUAPOKCUJIBL.

[lepnognueckuit 3akoH. [lepuoanueckas cucrema XUMHUYECKHAX 3JIEMEHTOB /.
N.  Menneneea.  KopoTkonepuonHas W JIMHHONEpUOAHas  (POpMBI
ITepunoanueckoit cucreMsl xumuueckux anneMeHToB J[. M. Menneneesa. Ilepnobl
U rpynnbl. PU3HMYECKUN CMBICH NOPSAKOBOTO HOMEpA, HOMEPOB IepuoAa U
TPYNIBI 2JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sfep. M3oTonel. DnekTpoHsl. CTpoeHue
AJEKTPOHHBIX  000J04eK aToMOB TepBbIX 20 XMUMHUYECKHX  JJIEMEHTOB
ITepuomnueckoun cucrembl [[. M. MeHnneneeBa. XapakTepuUCTHKA XHUMHAYECKOIO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckont cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leprnonnueckoro 3akona u llepuonnueckoi CHCTEMBI XUMAYECKUX
AJIEMEHTOB i1 pa3BUTHS Hayku W mnpaktuku. J[. V1. MeHneneeB — y4deHbId H
IPaKIaHUH.

Xumudeckass cBsizb. KoBajeHTHast (MOJjsipHas M HEMOJISIpHAs) CBS3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMHUUYECKUX JIEMEHTOB. loHHAs CBS3b.

Crenenb okucieHusi. OKUCIUTENbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
ITponecchl OKHUCIIEHUS U BOCCTaHOBIEHUS. OKHCIUTENHN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUIPOKCHUIA I[IMHKA C PACTBOPAMU KHCJIOT U IIEJIOYEH, ITPOBEICHUE ONBITOB,



WUTIOCTPUPYIOIIUX ~ TPUMEPbl  OKHUCIMTEILHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meoscnpeomemmnunie ceazu

Peasmzanust MeXIpeaMETHBIX CBA3CH INPU W3YyYEHUMM XMMUU B 8 Kiacce
OCYILIECTBIISIETCA 4e€pe3 MCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TaK W MOHITUN, SBIISIIOIIMXCS CUCTEMHBIMHU JJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OO61mue ecTeCTBEHHO--HAayYHbIC MOHSATUS: Hay4YHBIN (pakT, rumoresa, Teopwus,
3aKOH, aHajgu3, CHHTE3, Kilaccu(ukamus, TMEepUOJUYHOCTh, HAOIIOJEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepusi, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
M30TOIbI, PAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUIN 3apsj, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, a3, (GU3NUYECKUE BEIIMYUHbBI, €IUHUIIBI
U3MEPEHMS, KOCMOC, TIJIAaHEThI, 3B€3/1b1, COJIHIIE.

buonorust: porocunTes, Apixanue, obrocdepa.

I'eorpadus: armocdhepa, ruapochepa, MHUHEpaIbl, TOPHBIE TMOPOIBI,
MOJIE3HBIEC UCKOTIAEMbIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYecKasi peaKius

ITepunoanyeckuii 3axoH. Ileproanueckasl cucTeMa XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. CtpoeHune aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHHM CBOWCTB
XUMHYECKUX JJIEMEHTOB TIEPBBIX TpPEX IIEPUOJIOB, Kaius, KaJIbIUd W HX
COCIMHCHU B COOTBETCTBUU C TIOJIOXKEHUEM »JJIEeMEHTOB B Illepuomnueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BUJBl XUMHYECKOW CBS3M. THIBI KPUCTAIIIMYECKUX
PEIICTOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAJUIMYECKOU PEIICTKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHMYECKUX BEHIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Ppa3IMUYHBIM KjaccaM HEOPraHUYEeCKUX
COCIMHEHU, TeHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Kiaccudukanust XuMuuecKux peakiuil Mo pa3IudyHbIM MpU3HaKaM (10 Yuciy
U COCTaBy YYAaCTBYIOIIMX B pEAKIMU BEIIECTB, IO TEIIOBOMY 3(p(deKTy, Mo
M3MEHCHHIO CTCIICHEH OKHCJICHUS XHMHYECKHUX DJIEMEHTOB, IO OOpaTHMOCTH, IO
Y4acTUIO KaTaliu3aropa). DK30- U SHAOTEPMHUUYECKHUE PEAKIMH, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[Tonsitue o ckopoctu XxumMu4eckoil peaknuu. [loHsiTHe 00 OOpaTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakuusx. [IoHATHE O TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [Tonstue o karanuse. [lonAaTHE 0 XUMUUECKOM paBHOBECUU. DAKTOPHI,



BJIIMAIOIIME Ha CKOPOCTb XUMHYECKOMN pPCakKKu M IIO0JIOKCHUE XHMMHYCCKOTO

PaBHOBCCHA.
OKMCIIMTENIbHO-BOCCTAHOBUTEIBLHBIC pCaKkuunu, BJICKTpOHHBIfI OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHOM PCaKInM. CocraBneHue ypaBHeHI/Iﬁ

OKHUCJIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJIb30BAHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOIUTHYECKON AUCCOUUALNH. DIAEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartnonbl, aHnoHbl. MexaHu3M JHCCOLMALMKA BEUIECTB C Pa3IUYHbIMH BUIAMU
XUMHu4eckoil csizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu nonHoro ooMeHa. Y caoBHUSI MPOTEKAHUS peaKIMil HOHHOTO OOMEHa,
NOJIHBIE W COKpAUICHHBIE HWOHHBIE YypaBHEHUs peakuuid. CBOWCTBa KHCIOT,
OCHOBAaHMM H COJ€H B CBET€ TMPEJACTABICHUNH 00  AIEKTPOIUTUUYECKOU
nucconuanyu. KauectBeHHble peakiii Ha HOHBI. [IoHATHE O THUIPOIU3E CONEH.

Xumuueckuii IKCnepuMeHnm.

O3HAKOMJICHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIICTOK HEOPraHWYECKHUX
BEIIECTB — METAJJIOB M HEMETaloB (rpadura U ajiMasa), CIOKHBIX BEIIECTB
(x7opuma HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMYECKOH peakuuu
OT BO3JEHCTBUSA PA3JIMYHBIX (PAKTOPOB, MCCIEIOBAHUE BJIEKTPONPOBOJHOCTH
pacTBOpPOB BELIECTB, Ipolecca AUCCOLMALMM KHCIOT, IIeJIo4e U cosel
(BO3MOKHO  HMCHOJIB30BaHME  BHJIEO MAaTEpPUATIOB), IMPOBEACHHUE  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  NPOTEKaHUS  peakuMid  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJCICHHE Tra3a, OOpa3oBaHWE BOJbI), OMBITOB,
WUTIOCTPUPYIOUIUX ~ IPUMEPbl  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMMA
(ropeHue, peakuuu pasyioKEHHs, COEIMHEHHMsI), pacllO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C IIOMOINBK0 KA4YECTBEHHBIX pEAKUUMHA HAa HOHBI, pEILICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranibl 1 MX coeJUHEHUSA

O6miass xapaktepucthka rajgoreHoB. (OCOOEHHOCTH CTPOCHHsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pusmueckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHE CBOWCTBA Ha IpUMEpPE  XJopa
(B3aMMOJEHCTBHE C METAJIaMH, HEMETaJUIAMM, IIeJ0YaMH). XJIOPOBOAOPOLI.
ConsiHast KHCIOTa, XMMHYECKHE CBOMCTBA, MOJIydeHUE, NMpUMEHEHue. [lelicTBue
XJIOpa W XJIOPOBOJOPOJA HAa OPraHM3M 4YeJIOBEKa. BaKHeWIme XJIOPUAbI U UX
HAaxO0K/JEHUE B IPUPOJIE.

Oo6mrast xapaktepucTuka 3meMeHToB VIA-rpymmbl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTeneHW OkucieHus. CTpoeHue U (Pu3nyUecKHe CBOWCTBA
IPOCTBIX BEIIECTB — KUCJIOPOJIa U Cepbl. AJUIOTPOINHbIE MOAU(DUKALIMK KACTOpOAa
U cepbl. XUMHUUYecKHe cBoicTBa cepbl. CepoBoOpoJ, CTpoeHHEe, (U3UUYECKUE U
XUMHUYECKHE CBOMCTBA. OKCUABI CEPbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHOB.



Cepnas kuciora, ¢Qusuyeckue M XHUMHYECKHE CBOMCTBa (oOmue Kak
IpeiCTaBUTENd KJlacca KUCIOT U crenuduueckue). XUMHUYECKHE pEaklUu,
JIeKaIl[Ue B OCHOBE MPOMBIIUIEHHOTO CMOco0a TMONyuYeHUsI CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoi KUcA0Thl. COJIM CEpHOM KUCIIOTHI, KAUECTBEHHAS PEaKLMs Ha
cynbdar-uon. HaxoxaeHue cepbl U €€ COCAUHEHUN B MpUpOJie. XUMUYECKOE
3arpsi3HEHHE OKpYKaloled Cpeibl COCAMHEHHUSIMU Cepbl (KHCIOTHBIC IO,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OOmiasi xapaktepucTuka 37meMeHTOB VA-Tpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIC CTETIEHW OKUCICHUA. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dusnueckre u XumMudeckue cBoiictBa. KpyroBopot azora B npupojae. AMMUakK, ero
du3nueckrue U XUMUUYECKHE CBOMCTBA, MOJTydyeHue U npuMenenue. Conu aMMOHUS,
X (pU3MYECKre M XMMUYCCKHIE CBOMCTBA, TpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasg KHCIIOTa, €€ MOJIydeHue, (PU3NYeCKHe U XMUMHUYECKUE
CBOMCTBa (OOIIME KakK TMPEICTaBUTENS Kijacca KHUCIOT U crhenuduyeckue).
Wcnonp3oBaHne HUTpPATOB M COJIEM aMMOHHUS B KayeCTBE MHHEPAJbHBIX
yoopeHuil. XuMHU4ecKoe 3arps3HeHHE OKpPYKaroIIeW Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIM, 3arpsi3HEHUE BO3AyXa, MMOYBBI U BojaoeMoB). Docdop,
ajuioTponHeie Moaudukanuu (ocdopa, Puznueckne U XUMHUYECKHE CBOMCTBA.
Oxkcup dhochopa (V) u dhochopHas kucinoTa, GU3nIecKrue 1 XUMHUIECKHUE CBOIMCTBA,
nosiyaenue. Mcnonp3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YA0OPEHUH.

O6mras xapakrepuctuka siaemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTepHbIE€  CTENEHM  OKHCICHUA.  YTJIEepoA,  aJJIOTPOIHbBIC
MOJU(UKALIUKA, pACIPOCTpaHEHHWE B TpUpoAe, GU3HUECKHE U XUMUYECKUE
cBoricTBa. Ancop6uus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue W XHMMHYECKHE CBOWCTBA, JCHCTBHE HAa KUBBIC OPTraHU3MBI,
NOJy4YeHUE M NpPUMEHEHHE. DKOJIOTHYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a ri100anbHOTO TMOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
a¢ddekT. YTonpHas KUCIOTa U €€ COJU, UX (PU3NUeCKue U XMMUYECKUE CBOMCTRA,
noilyueHne ¥ TnpuMeHeHne. KauyecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBINIJICHHOCTH M CEITHCKOM
XO35MCTBE.

[lepBoHavaIbHBIE MOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTMHECHHSIX
yriaepojaa (MeTaH, 3TaH, STUJICH, alleTUJICH, dTaHOJ, TIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie UCTOYHUKHM YTIAEBOAOPOAOB (Yrojb, MPUPOIHBIN Ta3, HePTb),
MPOIYKTH WX TepepaboTku (OCH3MH), WX POJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTe 0 OMOTOTUYECKH Ba)KHBIX BEIECTBAX: JKUPaAX, OCNKaX, yIIeBOAaX — U UX
poJii B OKWM3HM YeJOBeKa. MarepuajbHOE€ €IUHCTBO OPraHUYECKUX W
HEOPTaHUYECKUX COCTMHEHUH.



Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IMOJIy4YEeHUE U
npumeHenue. CoeavHEeHUs KpeMHUsT B mnpupoje. OOmme mnpeacTtaBieHus 00
okcunie kpemuusa (IV) u kpemaueBo kucnore. CUIMKATBI, UX UCIOJI30BAHUE B
OBITY, B TIPOMBINICHHOCTH. BakHEWIIe CTPOUTENhHBIC MaTEpHAbl: KEpPaMHKa,
CTEKJIO, LIEMEHT, OeTOH, ene300eToH. [IpobiiemMbl 0e30MacHOro MCHOJb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumerm:

M3yuyeHHe oOpa3llOB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHUE KaUYE€CTBEHHBIX PEaKIMi HA XJIOPUI-MOHBI U HAOJIIOJCHUE MPU3HAKOB
UX TPOTEKaHMs, OMNBITHI, OTpaXkaroliue (PU3NUECKHE W XHUMUYECKHE CBOMCTBa
TaJIOTEHOB M MX COCJAMHEHHHM (BO3MOXHO HCIIOJIb30BAaHUE BHUIECOMATEPUAIIOB),
O3HAaKOMJIEHHE C oOpaslaMu XJIOPUAOB (TallOr€HUIOB), O3HAKOMJICHHE C
oOpa3naMu  ceppl U €¢  COCAMHEHUSAMHU  (BO3MOXHO  KCIOJIb30BAaHUE
BUJIEOMATEPUATIOB), HAOIIOJCHUE Mpollecca OOYTIMBaHUs caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEpHOW  KHUCJIOTBI, MW3YYEHHE XUMHUYECKHUX CBOMCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, MPOBECHNE KAUYECTBEHHOW peakluu Ha Cysibdar-
WOH U HaOJIOJIeHHWE TMpU3HAKa €¢ MPOTEKaHUs, O3HAKOMIICHHE C (PU3UYECKUMH
CBOMCTBaMH a30Ta, (ochopa M HMX COECIUHEHUN (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPUATIOB), 0Opa3iiaMyd a30THBIX U (POCPOPHBIX yAOOpPEHUH, MOTyUEHUE,
coOupaHue, paclio3HaBaHUE U UW3Y4YCHUE CBOWMCTB aMMmHaka, IIPOBEJICHUE
KaueCTBEHHBIX pEaKIUMii HA MOH aMMOHHS U Pocdar-uoH U HU3yUYCeHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOICUCTBUE KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEIBIO
(BO3MOKHO WCIIOJIb30BAHUE BUJICOMATEPUAJIOB), W3y4YECHUE MoJenen
KPUCTAJUIMYECKUX PEHICTOK anmasza, Trpaduta, QyuiepeHa, O3HAKOMIIGHHE C
IPOLIECCOM  acOpOIMKM  PACTBOPCHHBIX BEIIECTB AaKTUBHPOBAHHBIM VyIIEM U
YCTPOMCTBOM MPOTUBOrasa, MoOJIydeHUEe, cCOOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOWMCTB YTJIEKHCJIOTO Ta3a, MPOBEJECHUE KAYECTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHbl M UW3YYEHHE NPU3HAKOB MX NPOTEKAHUS, O3HAKOMIJIEHUE C
OPOAYKIMEN CHJIMKATHOW NPOMBIIUJIEHHOCTH, PEUIEHUE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUIbl U UX COCTUHEHUS.

MeTasibl M MX COCTUHEHUS

OO6mas xapakTepUCTHKAa XUMHUYECKUX JJIEMEHTOB — METAJIJIOB Ha OCHOBAHUH
ux mnonoxeHus B llepuommueckod cucreme xumuueckux isnemeHtoB . .
MenneneeBa u ctpoeHust atToMoB. CTpoeHue MeTauioB. Metainueckasi CBsI3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKAS]  PEIIETKA.  DJIEKTPOXMMHYECKUUA  PSI
HaIpspDKeHU MeTaioB. GU3MYECKUEe U XUMHUUYECKUE CBOMCTBAa MeTauioB. O01ue
CrocoObl MOJydyeHUs: MeTaioB. [loHATHE O KOPPO3UMM METAUIOB, OCHOBHBIC
CroCcOOBI 3amuUThl WX OT Kopposuu. CrjaBbl (CTaib, YYTyH, JIOPAUTIOMUHUMH,
OpoH3a) U UX MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.



[[lenounbie MeTAIUIBL: MOJIOXKEHUE B llepnoanueckoi cUCTEME XMMHUYECKHUX
sanemeHToB J[. M. MeHneneeBa, CTpOCHHE MX aTOMOB, HAXOXJICHHUE B IPUPOJE.
du3znyecKre U XMMUYECKHUE CBOICTBA (Ha mpuMepe HaTtpus U Kanus). OKCuabl U
TUOPOKCUABl HaTpuss W Kaus. [IpyuMeHeHrWe WIENOYHBIX METALNIOB W HX
COCIMHEHUN.

[[lenouyno3eMebHbIE META/UIbl  MAarHuii W KajJdbI[MM: IIOJIOKCHHE B
[lepuomnueckor cucreme xumuueckux 3ineMeHToB Jl. M. MenneneeBa, ctpoeHue
HX aTOMOB, HaXOXJIeHUE B npupoje. uzndeckre u XUMUYECKAE CBOMCTBA MAarHus
u Kanbuus. Baxheimme coeluHEHUs Kaiublusg (OKCUJ, THUIPOKCUI, COJIM).
JKecTKOCTh BOJIBI M CLIOCOOBI €€ YCTPaHCHHUS.

AJIFOMUHUI: TI0J10’keHUE B [lepronueckoi cucreMe XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpO€HUE aTOMa, HAXOXKJAEHHUE B Ipupojse. PU3NUECKUE U
XUMHUYECKUE CBOMCTBA aIOMUHUSA. AM(DOTEpHBIE CBOWCTBA OKCHAA U THIPOKCUAA
AJIFOMUHMS.

Kenezo: nonoxenue B [lepuognueckoit cuCTEME XMMHUUECKUX 2JIEMEHTOB /I.
. MenneneeBa, CTpoeHHE aToMma, HaxoxJaeHue B mnpupoae. Duszumueckue u
XUMHUYECKHEe CBOMCTBA Kele3a. OKCUabl, THAPOKCHIBI U comu xkene3a (11) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3llaMdM METANIOB M CIUIABOB, HX (U3HICCKUMHU
CBOMCTBAMHU, H3YyUYCHHE  PE3yJbTATOB  KOPPO3UHM  METALIOB  (BO3MOKHO
WCTIOJB30BAaHME BHJACOMATEPHUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBHUS OKCHJIA
KBS W HATpUs C BOJOH (BO3MOXKHO HMCIIOJIB30BAaHHE BHJICOMATEPUAJIOB),
MCCJIEIOBAaHUE CBOWMCTB KECTKOM BOJIbI, IIpOIlecca TOPEHMS >Kejie3a B KUCIOPOJIE
(BOBMOXXHO  HCIIOJb30BaHUE  BHJICOMATEPHAIIOB), TMPU3HAKOB  MPOTEKAHUS
KaQYECTBEHHBIX PEAKIMi HA MOHBI: MArHUs, KAJIbIMs, allFlOMUHUS, [IUHKA, XKEJe3a
(IT) u xene3a (III), meau (1), HaOaOAEHUE W ONMHMCAHKME MPOLECCOB OKPAIIMBAHUS
IJJAMEHW HWOHAMHM HaTpUs, Kadusg W KaJbluid (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), UCCIICIOBAHUE aM(pOTEPHBIX CBOMCTB TMIPOKCHJIA AITFOMUHHS
Y TUAPOKCHJIA IUHKA, PEIIEHUE SKCIEPUMEHTAIIBHBIX 33/1a4 10 Teme «Baknenmme
METAJIbl ¥ KX COCTUHCHMUS.

XuMHuS M OKpY:KaKILIas cpeaa

BemectBa u marepuanibl B TMOBCEIHEBHOM JXWU3HU YEJOBEKA. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuii B ObiTy. IlepBas momornrs npu
XUMHYECKUX 0’KOTax U OTPaBIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKalIleh cpenbl (mpeaenbHas IO0MycTUMAast
KOHIIeHTpaius BemiecTs, ganee — [1JIK). Poiap xuMun B pemieHUu 3KOJOTHUECKUX
pooJIeM.

Xumuueckuii IKCnepumMenm:



u3ydeHue o0paslloB MaTepUasioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHBIE
MaTepuarbl).

Meoscnpeomemmnunie ceazu

Peasmmzanmst MexXnpeaMeTHBIX CBA3€H IPU HW3YyYEHUM XUMHHM B 9 Kiacce
OCYLIECTBJISIETCS. 4YE€pe3 HCIOJIb30BAaHME KAaK OOIIMX EeCTECTBEHHO-HAY4YHBIX
MOHATUH, TaK U MOHATHUM, SIBISIOMIUXCS CUCTEMHBIMU JUIsl OTIIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TMOHSTHUS: HAy4HbIH (DaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHaliu3, CHUHTE3, KiacCUUKaIUs, MEePUOJUYHOCTb, HAOIIOICHHE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, HW3MEPEHHE, MOJEIb, SBJICHUE, ITAPHUKOBBIN
s dexT, TEXHOTOTHSI, MaTEPHAITHI.

®usnuka: Marepus, aTroM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAJHOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUU 3apsi, MNPOBOJHUKH,
MOJTYNPOBOJHUKHU, JUAICKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHHE BELIECTBA, ra3, pacTBOp, PACTBOPUMOCTb, KPUCTAILINYECKAS
pelIeTKa, CIUIaBbl, (PU3MYECKUE BEIMYMHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3B€3/1bl, COHIIE.

buonorusa: ¢orocuHTe3, apIxaHue, Ouocdepa, 3KOCHCTEMA, MHHEpPAJIbHBIE
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBRA.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpabl, TOPHBIE IOPOJBI,
MOJIE3HbIE UCKOTIaeMbIE, TOILIMBO, BOJIHbIE PECYPCBIL.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBl OCHOBHOTO  OOLIEro
o0pa3oBaHMs JIOCTUTAIOTCS B XOJi¢ OOy4YEeHHMS XHMHHM B €IMHCTBE Y4eOHOW U
BOCHIUTATENBHON JEATENBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUMCKAMU
COIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSITHIMU B
oOlllecTBe NpaBWIAMM W HOPMaMd TIOBEICHHMS W CIOCOOCTBYIOT IMpolleccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN O0yUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yNbTaThl  OTPAXalOT  TOTOBHOCTh  OOyYaroumuxcs
PYKOBOJCTBOBaTbCA CUCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAMA U
paciIMpeHre OnbITa ASSTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOUIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWIO, TMOHUMAHUS 3HAYCHUS XHMHYECKOM HAyKh B >KU3HU
COBPEMEHHOT0 00IIecTBa, CIIOCOOHOCTH BIIAJNETh JOCTOBEpHON HHOpMAIHE o
NEPEAOBBIX JIOCTHKEHHUSIX M OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMSI:

NPEACTABICHUS O COIMAJIbHBIX HOpPMax M TMpaBWIaX MEKINYHOCTHBIX
OTHOIIIEHUI B KOJUUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4ueOHO-MCCIIEOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAX
NeSTeIbHOCTH, TOTOBHOCTH K PAa3HOOOpPA3HOW COBMECTHOM MESITEIBHOCTH MPHU
BBITIOJIHEHUN Y4YEOHBIX, II03HABATENIBHBIX 3a/1ad, BBIMOJTHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3AaMMOTIOHUMAHUIO
W B3aUMOINOMOIIM B Mpolecce ITOM Yy4eOHOU JesATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOC TIOBEJCHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 O3HAHUS

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEHIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM W COCTABIIAIOLINC
OCHOBY JUIsl TIOHUMaHHS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJBI, B3aMMOCBA3SAX YEJIOBEKA C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIC MOTHUBBI, HAIPABJICHHBIC HA MOJYYCHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAUMbIe JJIsi OOBSICHEHHS HAOIIOAACMBIX IPOIIECCOB W SIBJICHUH,
MMO3HABATENIbHON, WH(POPMAIMOHHON M YHUTATEIbCKOW KYJIbTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHON pabOThl ¢ y4eOHBIMU TEKCTaMHU, CIIPaABOYHOM



JUTEPATYpPO, JOCTYINHBIMM TEXHUYECKUMH CpEACTBAaMU HMH(GOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpEC K OOYYEHHI0O M TO3HAHUIO, JTI0003HATEIHbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, TPOEKTHOM UM  HCCIEA0BATEIIbCKOM
NEATEeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBICHHOCTH U YPOBHSA OOy4YEHHUS B
JaJIbHEUIIIEM;

4) hopMupOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 »XWU3HHW, OCO3HAHWEC IOCICACTBUI U
HEMPUATUE BPEIHBIX MPUBBIUEK (YIOTPEOICHHS alKOroJis, HAPKOTUKOB, KypEHHUS),
HEOOXOJUMOCTH COOJIOJICHUST TIpaBWJI 0O€30MacHOCTH TIpU  OOpaIlleHHH C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) Tpya0BOro BOCIIMTAHNS

HMHTEpEC K MPAKTHYECKOMY M3Yy4YEeHHIO Mpodeccuil U TpyJa pa3audHOro poja,
YBOKEHUE K TPYyIy U pe3ysibTaTaM TPYJOBON JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHMSI TPEIMETHBIX 3HAHUW 10 XHWMHH, OCO3HAHHBIH BBIOOD
UHINBUYaIbHON TPAaeKTOPUHU MPOJOJDKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTU K XUMHUH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCremHon npodecCUOHAIBHOU JIEITEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATILHOM CpeEJIE;

6) IKOJIOrHYECKOr0 BOCIIMTAHHUS:

AKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHE K TMPUPOJIE KaK HCTOUYHUKY
KU3HU Ha 3emMJie, OCHOBE €€ CYIIECTBOBAaHMS, TOHUMAHUE IIEHHOCTH 3JI0POBOTO U
O0e3zonacHoro o0Opasza JKM3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3uecKOMy U TICUXMYECKOMY 37I0pPOBbIO, OCO3HAHUE I[EHHOCTH COOJIOACHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MPU PaboTe C BEIIECTBAMU, a TAK)KE B CUTYaIIHSIX,
YTPOXKAIOIINX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUA, MOJydaeMble MPU U3YYCHUU XUMHH, IJIS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOIHOU CPENOU, IS MOBBIIIECHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYpbl, OCO3HaHUS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIeM W TyTeH WX PEIIeHUs MOCPEICTBOM METOJO0B XUMUH,
AKOJIOTMYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCSI UM B TMMO3HABATEJIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX PE3YJIbTATOB BBIACISAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHPOBO33pPEHHUSI  OOIIEHAYYHBbIC TMOHATHS (3aKOH, TEOpHus,
IMPUHIIUII, TUIIOTE3a, (PAKT, CUCTEMA, MIPOIIECC, IKCIEPUMEHT U APYToe€.), KOTOphIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeAMeTax M TO3BOJSIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IEJIOCTHOMN



HAy4YHOU KapTUHE MUpa, U YHUBEpCalbHbIe yueOHbIE JAeCTBUS (TTO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJISTUBHBIE), KOTOpbIE OOecreunBaloT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO Y4eOHOU
NEeSTETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIEe H1eHCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHHUSl MCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TP OCBOEHUU
3HAHWI: PacCKpbIBATh CMBICI XHMHYECKUX TOHSTHH (BBIACISTh UX XapaKTEpHBIC
MPU3HAKKU, YCTAHABIMBATH B3aUMOCBSA3b C JIPYTMMH TOHSTUSMH), MCIOJIb30BATh
MOHATHS 111 OOBSICHEHHS OTJIENbHBIX ()AaKTOB U SIBICHU, BHIOMPATh OCHOBAHUS U
KpUTEPUHU I KIIacCU(PHUKAIUA XUMUYECKUX BEIICCTB M XUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJIEC/ICTBEHHBIE CBSI3M MEXIYy OOBEKTAMU H3YYCHHS,
CTPOUTH JIOTUYECKHUE PACCYk ACHUS (MHAYKTUBHBIE, EIYKTUBHBIEC, 10 AHAJIOTHUH),
Jie7aTh BBIBOJIbI M 3aKJIFOUYEHUS;

YMEHHE TPUMEHATh B TMPOIECCE IO3HAHUA TMOHATUS (NIpeAMETHhIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIETH, UCIIOIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO NMPUMEHSIEMbIE B XUMHUH MOJICTbHBIE TPEJICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI JJI€MEHTa), XUMHuYecKas (opMmylia W ypaBHEHHUE
XUMUYECKON peakiuy — MPpU PEIICHUH y4eOHO-M03HABATEIbHBIX 3a/a4, C yUeTOM
ATUX MOJICJIBHBIX MPEACTABICHUM BBISIBISATH U XapaKTepU30BaTh CYIICCTBEHHBIC
MPU3HAKN U3y4aeMbIX OOBEKTOB — XUMUYECKHUX BEUIECTB U XUMHUYECKUX PEaKIIU,
BBISIBIISAITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBSI3M U
MIPOTUBOPEYHS B U3yUaeMbIX MIPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBare/ibCKue AeiCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B Kaue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAueCTBE OCHOBBI [JIsi (DOPMHUpPOBAHUSI THUIOTE3BI IO
MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpPETEHUE ONbITa MO IUJIAHUPOBAHUIO, OpPTraHU3allMM M TPOBEICHUIO
YUYCHMUYECKMX OKCIIEPUMEHTOB, yMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysibTar, (OpMyIUpOBaTh 00OOIICHUS U
BBIBOJIbI 10 PE3YyJbTaTaM MPOBEACHHOTO OMBITA, UCCIEIOBAHUS, COCTABISATh OTUYCT
0 MpoJIeNIaHHOM padoTe.

Pab6ora c ungopmanmei:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W WHTEPHPETUPOBATH UHQPOPMAIIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpeACTaBICHUS, MOJIyYaeMyIO0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIMTEpaTypa XHUMHUYECKOTO COJICpXKaHUsI, CIIPABOYHBIE
nocobusi, pecypcbl HMHTEpHETa), KPUTUYECKH OIEHUBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHE NPUMEHATh PA3NIUYHbIE METOJABI U 3alpOChl IPU MOUCKE U OTOOpE
MHPOpMALlUd U COOTBETCTBYIOIMX JIAHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJIHEHUS
y4eOHBIX M MMO3HABATEIBHBIX 3a/1a4 OIMpPEIEICHHOTO THIMA, MPHOOPETEHUE OIbITA B
o0JacTl  HCMOJB30BaHUS  HMH(OPMALKMOHHO-KOMMYHHKATHUBHBIX — TEXHOJOTHH,
OBJIAJICHUE KYJIbTYpOI aKTUBHOI'O HUCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMAJIbHYIO (pOpMY Ipe/CTaBICHUs UH(DOpPMALIUU U
WIIIOCTPUPOBATh pEUIaeMble 3aJa4ll  HECJIOKHBIMM CXEMaMH, JAHarpaMMaMH,
apyrumu opmMamu rpaduku U UX KOMOWHAIUSIMU;

YMEHUE HCIONb30BaTh M AaHAIW3UPOBATH B IMpollecCe€ YYEOHOW W
HCCIIEIOBATENLCKON ACSITENbHOCTH MH(OPMALIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOIO XO3SIIiCTBA M TPaHCIOPTa HA COCTOSHUE OKPY’KAIoLEH MpUpOJHOU
Cpelbl.

KoMMmyHuKaTHBHBIC yHUBEpPCAJIbHbIC y4eOHbIE NeiiCTBUSA:

yMEHHUSl 3a/laBaTh BOMPOCH (B XOA€ auamora U (WiaM) JOUCKYCCHM) TI0
CyLIECTBY  00CyknaeMoll  TeMbl, (OpPMYJIUpOBATb CBOM  MPEHJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS  MNPEACTABIATH  IOJyYEHHBIE  PE3YJIbTAThl  ITO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JejaTh IPE3CHTALUI0
pE3yJIbTaTOB BBIMOJHEHUSI XUMHUYECKOTO HKCIEPUMEHTa (JJaOOpPaTOpPHOIO OIBITA,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI YYEOHOro COTpPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W MCCIIEJOBATENbCKOM  JEATENBHOCTH NPHU  PELIECHUU
BO3ZHUKAIOIIMX MpPOOJeM Ha OCHOBE y4eTa OOIIMX HMHTEPECOB U COIIACOBAHMS
no3utui (00CyKIeHusi, 0OMEH MHEHHSIMH, «MO3TOBBIE HITYPMbD», KOOpPAUHAIUS
COBMECTHBIX JICWCTBUM, OINpEACICHUE KPUTEPUEB IO OIEHKE KadecTBa
BBITNIOJTHEHHOHN paboThl U JpyTHE).

PeryasiTuBHBIC YHHMBeEpPCAJIbHbIE Y4eOHbIEC ICHCTBHUS:

YMEHHUE CaMOCTOSITENBHO ONPENEHATh LENU JEATeIbHOCTH, IJIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTh, BBIOMpaTh Hanbosee d(hPeKTUBHBIC CTIOCOOBI PEIICHHS YYEOHBIX U
ITO3HABATEJIbHBIX 33J1a4, CaMOCTOSTEJIbHO COCTAaBISATh WM KOPPEKTHPOBATH
NPEMJIOKEHHBIA AJITOPUTM JEHUCTBUM IIPU  BBINOJHEHUHM 33JaHUM C Y4ETOM
MOJIYYEHHS] HOBBIX 3HAHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBHUE IOJyYEHHOIO pE3yJIbTaTa 3asiBJICHHOW LEIH, YMEHUE
HCIIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEJIAraeMbI€ B YCIOBUU 33IaHUN.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeAMETHBIX pPE3YNbTATOB IO OCBOCHHUIO 00S3aTEIHLHOTO
collepKaHUsl, YCTAHOBIICHHOTO JaHHOW (enepaibHONM paboyel Mmporpammoi,
BBIJIETISIIOT: OCBOEGHHBIE 00YYaIOIIMMUCS HAyYHbI€ 3HAHUS, YMEHUS U CLIOCOOBI



nercTBuil, crnenuduueckue Ui OpeaMeTHOW oOnactu  «XUMHUS», BHUIIbI
NEATEIBHOCTH MO  MOJIYYEHHUIO HOBOTO  3HaHWs, €ro HWHTEpHpeTaluu,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITHsX.

K xonity oOy4enus B 8 kiacce npeamMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSITHUH: aTOM, MOJEKYJa,
XUMUYECKUH BJIIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(olHOpO/IHAsT ¥ HEOJIHOPOJIHAs), BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAsg Macca, KOJWYECTBO BENIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J0Js1 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJISIPHBIA O0BEM,
OKCHUJI, KHUCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBbHOCTh, CTEIIECHb
OKHUCJICHHS, XMMHUYECKas peakius, KiaccuPukaius peaxiuil: peakiuu
COCIMHEHUS, PEaKUUH Pa3IoKEHUs, PpEaAKIUU 3aMEIICHUs, peaKkuu
0oOMEHa, 3K30- U SHJOTEPMUUYECKHE PEAKINH, TEIUIOBON 3P(EKT peakiuu,
AIpO aToMa, JJICKTPOHHBIN CIJIOM aromMa, aroMHas OpOuTalb, pPaaUyC
aToMa, XUMUYECKasi CBS3b, MOJSPHAs M HEMOJISIPHAS KOBAJICHTHAs! CBS3b,
WOHHas CBsI3b, UOH, KaTHOH, aHWUOH, PacTBOP, MaccoBasi JIOJsl BEIECTBa
(mpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHATHUM U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJB30BAaTh XHUMHYECKYI0 CHMBOJIMKY JJIS COCTaBJIeHUS (HOpMYI
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENEHb  OKHCJIICHHMSI  DJJIEMEHTOB B  OWMHApHBIX  COCIUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OIPEAEICHHOMY KIIACCY COEIMHEHUN 10
dbopmynam, BHUJ XUMHYECKOM CBSI3M (KOBAJICHTHAasT ¥ WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cmbica llepuognueckoro 3akona JI[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TMOHHMAHUE MEPUOJUYECKON 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT WX mosiokeHus B Ilepuonnueckoil cucreme,
3aKOHOB COXPAHEHUS MACChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh M XapakTepuzoBaTh TaOmuuHyro (opmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3jiiyaTh TMOHATUS «TJIaBHAs
noarpymnmna (A-rpynma)» u «mnodounas noxarpynmna (b-rpynma)», mansie u
OOJIbIIIE TIEPUOAbl, COOTHOCUTH OOO3HAUCHHS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoanueckas cucrema Xxumudeckux osjementos [J[. U.
MeHieneeBay ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsii sapa, 00llee YUCIO ANEKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTAHUUECKUE BEIIECTBA,
XUMHUYECKUE peakuud (M0 YKCIy M COCTaBy YYAaCTBYIOUIUMX B pEaKlUu
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHUE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPK/Iasi ONMUCAHNE TTPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TNIPOTEKaHUS XUMHUYECKUX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTENIBHYIO MOJEKYJSIPHYIO H  MOJSPHYIO  MaccChl
BEII[ECTB, MACCOBYIO JOJIO XHUMHYECKOrOo JJIEeMEHTa 1o ¢opMmyie
COEIMHEHHUS, MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUCTHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTIEPAIMH MBICIIUTEILHON JAEATEILHOCTH — aHAJu3
U CHUHTE3, CpaBHEHHUE, 0000IeHne, CUCTeMATH3alluio, KiacCcUudUKaIuio,
BBISIBJICHUE TPUYUHHO--CJIEJICTBEHHBIX CBS3€M — /I WM3Y4YEHUS CBOMCTB
BCIIECTB W XHWMHUYCCKHX PEaKIUW, ECTCCTBEHHO-HAYYHBIC METOBI
MO3HAHUS — HAONIOJCHHWE, W3MEPEHHE, MOJCIMPOBAHUEC, DKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClieoBaTh  MpaBUJiaM  TOJIb30BAHUS ~ XUMHUYECKOW  TOCYJIO0M |
7abopaTOpHBIM  O0OpYIOBaHMEM, a TaKXKe TMpaBWiIaM OOpalieHusi C
BCIIECTBAMH B COOTBETCTBUHM C MHCTPYKIHMSIMH 10 BBITIOJIHCHUIO
7a00paTOPHBIX XWMHYECKHX OIBITOB TIO0 TIOJYYCHHIO W COOMPaHHUIO
ra3oo0pasHbIX BeHIeCTB (BOAOPOJA M KHUCIOpPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONpPEICICHHOM MacCOBOW J0JIE pacTBOPEHHOI'O BEIIECTBA,
IUIAHUPOBATh W TMPOBOAWTH  XUMHUYECKHE  JIKCIIEPUMEHTHI  TI0
pacro3HaBaHWIO PACTBOPOB IIEIOYCH W KUCIOT ¢ TMTOMOIIBI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoniy oOyuenus B 9 kiacce npeamMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XHWMHYECKHX TOHSATHNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYyJia, WOH, KaTWOH, aHHUOH, IMPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJCHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKas PEaKInsl, XUMUYECKasl CBS3b, TEIUIOBON 3(deKT
peakiuu, MOJIb,  MOJIAPHBIH  00BEM,  pacTBOpP,  DICKTPOJIHTHI,
HEAJIEKTPOJUTHI, AJICKTPOJIUTHYECCKAS JTUCCOIMAIINS, PEAKIMd HOHHOTO
oOMEeHa, KaTaau3aTrop, XMMHYECKOE PaBHOBECHE, OOpATUMbIC H



HEOOpaTUMBbIE pPEaKlUd, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCIEHHE W  BOCCTaHOBJICHHUE,
aoTponus, aM()OTEPHOCTh, XMMHUYECKass CBSI3b (KOBAJICHTHAs, WOHHA,
METaJUIMYecKasi), KpPUCTANINYECKAs] PEIlICTKa, KOppPO3Us METAIIOB,
CIUIAaBbl, CKOPOCTb XHMHUYECKOW pEaklUHWH, MPEAeIbHO JOMyCTHUMAas
koHueHtpanus [IJIK BemiecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
WCIIOJI30BAaTh XWMHYECKYIO CHMBOJIUKY IS COCTaBJICHHUS (PopMyi
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K
ONPENEICHHOMY KJIaccy COeAMHEHUuM mno (opmyiaM, BUJ XUMHYECKOU
CBSI3U (KOBaJICHTHAsl, HWOHHAs, MeETAJUIMYECKasi)) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsij] MOHA MO0 XUMHUYECKOH (dopmyrie, XapakTep Cpeibl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAUHEHUM, TUIl KPUCTAJUITMYECKON
PEILIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbici [lepuoamueckoro 3akona /. . MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIMKHCHhIBAaTh M XapaKTepHU30BaATh
Tabnuunyto gopmy [lepuoanueckoil CHUCTEMbl XMMHUYECKHX SJIEMEHTOB:
paznuyaTh TOHATHS «rjaBHas mnoarpynmna (A-rpynma)» U «moOodHas
noarpynna (b-rpymnma)», Maible W OOJbIIME MEPUOIbI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B MEPUOAMYECKOM Talbmuue, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COocTaB W 3apsia  sApa, oO0IIee YHCIO dSJIEKTPOHOB U
pacmpesiefieHie HMX T0 JJIGKTPOHHBIM  CJI0sIM), OOBACHATH 0OIIHe
3aKOHOMEPHOCTA B M3MEHEHHM CBOMCTB 3JIEMEHTOB M WX COCIMHEHUH B
npejenax MajiblX MEepUOOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHUUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIAYy M COCTaBY YYacCTBYIOIIMX B PEAKIUU
BEII[ECTB, MO0 TEIUIOBOMY d(D(EeKTy, MO M3MEHEHUIO CTETCHEW OKUCICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTH) OOIME U CHEIUPUIECKHE XHUMHYECKUE
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIIECTB, IOJATBEPKIas OIKMCaHUE
pUMepaMHi MOJIEKYJIIPHBIX M HWOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb yPABHEHUSI AJIEKTPOJIUTHUYECKOM JUCCOLMAIMU  KHUCIIOT,
1IeJI04YEel U COJIEH, TIOJIHBIE U COKPAILICHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, YypaBHEHUS pEaKUui, TMOATBEPKIAOIIUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh  CYUIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUSA,
BO3MOXKHOCTH TPOTEKAHUSA XUMHYECKHUX TMPEBpAICHUH B Pa3IAYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEJIbHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO  MacChl
BEIIIECTB, MACCOBYIO JIOJI0O XHMHYECKOTO J3JIeMEeHTa 10 ¢opmyre
COEIMHEHHUSI, MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUCTHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coO0JaTh  NpaBWJIa  MOJIB30BAHUS ~ XMMHYECKOW  TOCYIOoMl U
7abopaTopHbIM  O0OpYJOBaHMEM, a TakXkKe TMpaBuia oOOpamieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUMUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XWMHUYECKHX OIBITOB TIO TOJYyYEHUIO U COOMPAHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

NPOBOJUTh  PEAKIUH,  IOJATBEPKIAIOIIME  KA4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABAThH OIBITHBIM MYyTEM XJIOPUI-, OPOMMUI-,
uonun-, kapOonar-, ¢ocdar-, cunukar-, cyiabdar-, TUIPOKCHI-HOHBI,
KaTHOHBI aMMOHHSI M HMOHBI M3YYCHHBIX METAIJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIMHM MBICIUTEIBLHON JEATEILHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTEeMaTU3aIluI0, BBISBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€W — U1 M3YyUYCHUs] CBOWCTB BEIIECTB U
XUMUYECKUX PpEaKIMi, eCTeCTBCHHO-HAyYHBbIC METOAbl TIO3HAHUS —
HaOIOICHUE, WM3MEPEHHE, MOJACIUPOBAHUE, SKCIECPUMEHT (pCayIbHBIA M
MBICJICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacoB
Ne HaumeHnoBaHme pa3iesioB u JunekTponHble (udpoBbIE)
KoHTposibHbIE IIpakTnueckmne
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavajibHble XHMHYECKHE MOHSITHSI
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [IOK
' MPAKTUYECKOU IS TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YeJI0BEKa
BemecTBa 1 XuMH4eCKue bubmuorexa [IOK
1.2 15 1 0
peaKkuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nen 2. BaxHelilue NpeacTABUTETH HEOPTAHUYECKUX BEIIECTB
21 Bosznyx. Kucnopon. ITonsitue 6 0 0 bu6mumoreka LIOK
' 06 oKcHaax https://m.edso0.ru/7f41837c¢
29 Bonopona.Ilonstue o kucinorax 3 0 1 bubnnoreka [IOK
' ¥ COJIAX https://m.edso0.ru/7f41837c¢
23 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka LIOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChl 1 1 1 bubmuorexa [IOK
' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pa3nen 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumuueckux 31eMenToB /1. . MenaeneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmuorexa IIOK
XMMHYECKHX 31eMeHTOB /1. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XumMuJeckas CBS3b.

3.2 OKHCIIUTEIBHO- 8 bubmorera LIOK

https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIINN
bu6mmoreka [IOK
Hroro 1o paszerty 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmotexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB IIO 68

[NPOIT'PAMME



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

9 KUIACC

KosnyecTBOo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB H TeM uudpoBbIie
Ne n/mm P Kontpoabnbie | IIpakruyeckue (1up )
NMPOrpaMMbI Bcero o0pa3oBaTeIbHbIE
padoThbI padoThbI
pecypcsbl
Pa3jen 1. BemecTBO M XMMHYECKHE peaKIuU
11 [ToBTOpeHue u yriaybaeHue 3HaHUMA 5 1 0 bubnuoreka LIOK
' OCHOBHBIX Pa3/Ie/IoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHIX 4 0 0 bubnmoreka [IOK
' peakmmit https://m.edsoo.ru/7f41a636
13 DNIEKTPOIUTHYECKAs JUCCOLIHAITHSI. 8 1 1 bu6mmoreka [IOK
' XHWMHYECKHUE PEAKIIMM B PaCTBOPAX https://m.edsoo.ru/7f41a636
Nroro no pazneny 17
Pa3znen 2. Hemera/iibl M UX COeMHEHUS
OO6111as XxapakTepUCTUKa XUMHUUYECKUX bubnunoreka [IOK
2.1 4 0 1
anemeHToB VIIA-rpynmel. ['anorenst https://m.edsoo.ru/7f41a636
OO11as XapakTepUCTUKA XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e 6 0 0 Bubmorexa LIOK
' PYHIHL- +-€P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop u ux 7 0 1 bubmorera [OK
' ' ’ https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XapakTepuCTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynmel. Yriepon u 8 1 2 bubmorera [OK
' . YHBL https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Htoro no pazzneny 25



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

Paznen 3. Mera/uibl M HX COCAUHCHUSA

. bubnmoreka [IOK
31 O6mpe CROACTEA METATIOR 4 https://m.eds00.ru/7f41a636
. bubnmorexa [IOK
3.2 B 16
AKHENIINE METAJUIBI U UX COEIUHEHUS httos://im.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpyxaiomas cpeaa
41 BertectBa u marepuaibsl B )KU3HU YEJIOBEKA 3 Bubmorexa LOK
' B P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 Bubmiorexa LOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrposabubie | Ilpakruyeckue
n/n Bcero U3y4YeHUs o0pa3oBare/ibHbIE
padoTbI padoThbI
pecypchbl

1 [Ipeamer xumuu. Ponb XuMuu B )KU3HU 1 0 0 bubnuoreka LIOK
yeJloBeKa. Tela u BellecTna 05.09.2023 | https://m.edsoo.ru/ff0d210c

5 IlonsaTne o MeTOo1aX TO3HAHUA B 1 0 0 bu6mmoreka [IOK
XUMHUHU 06.09.2023 | https://m.edsoo.ru/ff0d227e
[paktiueckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOPUN U TIPUEMBI 1 0 1 bubnuoreka [IOK
oOparieHus ¢ J1abopaTopHbIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000py/1I0BaHUEM»

4 Yucrele BemmecTBa 1 cMecu. CiocoObl 1 0 0 bu6mmoreka [IOK
pasneneHusi cMecein 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padorta Ne 2

5 «Paznenenue cmeceii (Ha mpum 1 0 1 bubmorera [OK

AICIICHIE CMECe . puMepe 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka IIOK

0 ATOMBI H MOTEKY T L 0 0 20.09.2023 | https://m.edsoo.ru/ff0d2a6c

v XUMHYECKUEe dJIEMEHTHI. 3HAKH 1 0 0 bu6mmoreka IIOK
(CHMBOJIBI ) XUMHYECKHUX 2JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

bu6mmoreka IIOK

8 Hpoctsie 1t croskiie emectsa L 0 0 26.09.2023 |  https://m.edsoo.ru/ff0d2a6c

bu6nmnoreka IIOK

9 A - 1 0 0

TOMHO-MOJIEKYJISIPHOE YUeHUE 27.10.2023 | 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

3aKOH IIOCTOSHCTBA COCTABA BEIIICCTB.

bubmnorexa IIOK

10 X . B
HMIIECKas GopMyJia. BareHTiocTs 03.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JICMCHTOB
1 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHTEIbHAS MOJICKYJISIpHAs Macca 04.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XMUMHUYECKOTO bubmuorexa IIOK
3JIeMEHTa B COCIMHEHUH 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonunuecTBo BemecTBa. Mosib. bu6mmoreka [IOK
Monsipaast macca 11.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHUE SIBJICHUS. bubmuorexa [IOK
XUMHYeCcKash peaKIus 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yci0BHs IPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEaKIUi 18.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUs MacChl BEILIECTB. bubnuoreka [IOK
XUMHYecKue ypaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
B
| e
n . P 25.10.2023 | https://m.edsoo.ru/ff0d5708
peaxIuii
Knaccudukanus XuMiuueckux peakiuui
18 (coemuHeHuUs, pa3IoKEHUS bubmotexa [IOK
. P ’ 07.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 3HI_II/IKJIOHI\€/:II;CT (13)606;]1116;:::141/1 brbmorexa [JOK
' B 08.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUHA
20 KonTponbnas padota Nel o teme bu6mmoreka LIOK
«BerecTBa 1 XMMHUYECKHE PEAKIII 14.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3zngyx — cmech rasos. Cocras bubimmoreka IIOK
Bo3myxa. Kucmopon — aneMeHT u 15.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeecTBo. O30H

dusnueckre 1 XMMHUUECKHE CBOIICTBA

bubmnorexa IIOK

22
KHCIIOPOAR (PEAKLUAI OKHCICHIL, 21.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
C 0
23| saoparopit  npomentocr, bimnorera LIOK
patop P ’ 22.11.2023 | https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoi 3 PexT XuMUIECKOM
24 peaKkIuu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, SK30- U 28.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKUX PEAKIIUAX
TorumBo (HedTh, yroib U METaH).
25 3a }ISHeH(I/Ie (113)032[ yra CHOCOOBI e)ro bubmoreka [IOK
P e, 05.12.2023 | https://m.edsoo.ru/ff0d4cda
MIPEIOTBPAICHHS
I1 6ota Ne 3
26 | dlosyuerme n cotupae kicnoposa Batintonera [IOK
ya 8 p poa, 06.12.2023 | https://m.edsoo.ru/ff0d4ae?
W3YYCHHE €r0 CBOMCTBY
07 Bonopon — anemeHT u npoctoe bubnnoreka LIOK
BemecTBo. Haxoxxaenue B mpupope 12.12.2023 | https://m.edsoo.ru/ff0d4ddo
o8 du3nyeckre U XUMHYECKUE CBOMCTBA bu6nmoreka IIOK
Bogopoja. [Ipumenenne Bogopoaa 13.12.2023 | https://m.edsoo.ru/ff0d4ddO
29 [TonsiTHE O KUCTOTAX M CONSIX bubmorexa [IOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Cnioco0bl oTy4eHHst BOJAOpO/ia B bu6mmoreka LIOK
nabopaTopuu 19.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpakTruyeckas padota Ne 4 o Teme
31 «[TomyuyeHue u cobupanue BOIOPOaa bubmorexa [OK
v P poAa, 20.12.2023 |  https://m.edsoo.ru/ff0d4f42

W3YyYEHHUE ETO CBOMCTB)



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MoutsipHbIif 00BEM Ta30B. 3aKOH

bu6mmoreka IIOK

32
ABorazipo 26.12.2023 | https://m.edsoo.ru/ff0d542e
B ObeMa,
3| neucersa rasa o ero wsnecriiony BrGmorera LIOK
. NI 27.12.2023 | hitps://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIK 00BEMY
B 0Be
34 B;E:;‘::’I :aKLZﬁosarjzzzBHeO:;aKOHa bubmmorexa [OK
ypas PCAKLIHH HE 09.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 du3nYecKue U XMMUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIbI 10.01.2024 | https://m.edsoo.ru/ff0d587a
6 CocraB ocHoBanui. [TonsTHe 00 bubmuorexa [IOK
HWHIUKATOpax 16.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacbienHbie
37 o Elp GIIHBII:; aCTBOPBI B bubnrotexa LIOK
1 HEHACHT PacTBOpEL- 17.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnoreka LIOK
OIpeIeTICHHON MaccoBOil goeit 23.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padota Ne2 o teme bu6numoreka LIOK
«Kucnopoa. Bogopoa. Boga» 24.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuipl: cocTaB, KacCu(PUKAIINS, bu6mmoreka [IOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d664e
ITonydyenue U XMMHAYECKUE CBOMCTBA
41 KI/ICJ'Iy(;{FHBIX OCHOBHBIX ¥ aM(OTEPHBIX bubmorexa [TOK
’ P 31.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, KJIacCU(UKAIIHS, bubnmnoreka [IOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tonyyenue n XuMHUYECKHE CBOWCTBA

bu6mmoreka IIOK

43
OCHOBaHHIT 07.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotst: cocras, knaccuukarus, bubnnorexa [IOK
HOMEHKJIaTypa 13.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue n XuMHUYECKHE CBOWCTBA bubnuoreka [IOK
KHUCJIOT 14.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CH(iICIZéBI;)HI([)jIIH )eH};aMXHMqu};I;He bubmorexa [OK
N YACHIZL 20.02.2024 | https://m.eds00.ru/00ad9474
CBOWCTBA
[TpakTuyeckas padota Ne 6. Perenne
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnuoreka [IOK
«OCHOBHBIE KJTaCCHl HEOPTAaHNIECKUX 21.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 ['eneTnyeckas CBA3b MEXAY KIIACCAMU bubnuoreka [IOK
HEOPraHUYECKUX COCIUHEHHUN 27.02.2024 | https://m.edso0.ru/00ad9a50
49 O060011eH1Ee U CHCTEMAaTU3AIHS bubmuorexa [IOK
3HAHUU 28.02.2024 | https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 mo teme
50 "O:IIEB;:; IfHZCCI)ITHeO r:anlel\(/:[KHx bubmmorexa [OK
o P 05.03.2024 |  https://m.edsoo.ru/00ad9ela
COCIMHEHUI
ITepBsie no acc a
| e e
' 06.03.2024 | https://m.edsoo.ru/00ad9ffa
rpymmnax CXOJHBIX dJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Teproanveckas cucteMa XUMHUYECKUAX bubmorera [OK
puoz 12.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB 1. I. MenaeneeBa
53 [Tepuoapl, Tpymbl, MOATPYIIILI bubamorexa [OK
PHOMBL, TPYHIIRL, HOATPYH 13.03.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atoMoB. CoCTaB aTOMHBIX

bu6mmoreka IIOK

54
anep. M3orombl 19.03.2024 | https://m.edsoo.ru/00ada342
C 0
TPOCHHUE IEKTPOHHBIX O OJIO‘-IeIf BuGmiorexa LIOK
55 aToOMOB 3JiIeMeHTOB [lepuoanueckoit
20.03.2024 | https://m.edsoo.ru/00ada6bc
cucteMmsl [. . MenaeneeBa
XapakTepucTuKa XHUMHYECKOTO
3JIEMEHTA 110 €ro MOJOXKECHUIO B bubmuorexa [IOK
56 .
[Tepuonmueckoii cucteme /1. 1. 26.03.2024 | https://m.edsoo.ru/00ada824
Menpeneesa
3nauenue llepuonnueckoro 3akoHa
57 JUISL pa3BUTHS HayKH U pakTuku. /1. U. bubnuoreka [IOK
MeHieneeB — y4EHBIi, TIearor u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaXxIaHUH
58 DNEeKTPOOTPULIATEIBHOCTh AaTOMOB bubnuoreka [IOK
XHMHYECKHX AJICMEHTOB 27.03.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumMu4eckasi CBs3b bubmorexa [OK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 nosipHas XUMHUYECKast bu6numoreka LIOK
CBSI3b 10.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HENosIpHask XUMUYECKast bubnuoreka LIOK
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmorexa [OK
16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCITMTENBHO-BOCCTAHOBUTEIBHBIC bubmuorexa [IOK
peaxiuu 17.04.2024 | https://m.edso0o.ru/00adb076
64 OKuCIUTEIN K BOCCTAHOBUTEITH bubmorexa [OK
23.04.2024 | https://m.edsoo.ru/00adb076
65 KonTpomnpsHas padota Ne4 1o Teme 24.04.2024 | Bu6muoreka IJOK
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«CTpoeHHe aToMa. XI/IMI/IquKaﬂ httDS//medSOOI’U/OOadb486
CBSI3b)»
66 PesepBHbIii ypok. O6001IeHNE U 1 0 0 bu6nmoreka LIOK
CHUCTEMAaTH3aIMs 3HAHUH 30.04.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O0001ICHIE 1 1 0 0 bubnuoreka [IOK
CUCTEMaTHU3allis 3HAHUM 14.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypok. O6001ICHIE 1 1 0 0 bubnmoreka [IOK
cuCTeMaTHU3al s 3HaAaHUU 15.05.2024 https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB IT1O 68 4 6
[MPOIT'PAMME
9 KJIACC
KoanuectBo yacoB JJIeKTPOHHBIE
Ne HMara uudposbie
Tema ypoka Konrpoabubie | Ilpakruyeckue
n/n Bcero U3yYeHust o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
[Iepnoanueckuit 3aKoH.

1 [lepuonuueckast cucrema 1 0 0 bubnnoreka LIOK
XUMHUYECKHX 31eMeHToB J[. 1. 06.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B H3MEHEHHUH

2 CBOWCTB XMMHUYECKUX 2JIEMEHTOB 1 0 0 bubmorexa [TOK

. 07.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccuduxkanus u HoMeHkIarypa 1 0 0 bubnnoreka LIOK
HEOPTraHMYECKUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunsl xuMmuueckoil CBSI3U U THUIIHI 1 0 0 bu6mmoreka IIOK
KPUCTAJUIMYECKUX PEHICTOK 14.09.2023 | https://m.edsoo.ru/00adbac6
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KonTponbHnas padora Nel no reme

5 I1 §) 7
«IloBTOpenue u yriy0iaeHue 3HaHUI 90.09.2023
OCHOBHBIX pa3JIesioB Kypca 8 Kiaccay
6 Knaccudukanuss XUMHIeCKHX bubnnoreka [IOK
PEAKIIHIA 110 Pa3IMYHBIM ITPH3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbch0
11 ecKou
7 e(;iﬂt:: lqlzzlejzzzﬂrziﬁf:Hmeﬂn bubmiorexa [OK
peaKiuy. 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
TTousTie 0 XUMHYECKOM
o)
8 | macropocts xnmccro peacit 1 BuGorea LIOK
p peakt 28.09.2023 | https://m.edsoo.ru/00adc28c
IIOJIOKEHNE XUMUYECKOTO
paBHOBECHS
9 OKHCIUTETHPHO-BOCCTAHOBUTEIILHBIC bubmuorexa [IOK
peakiuu 04.10.2023 |  https://m.edsoo.ru/00adcade
Teopust 371eKTPOIUTHUECKON
10 I/Icfo Hua I/II/IpCI/IJ'ILHLIe U ci1adble bubmorexa [OK
a HHALIHH. 05.10.2023 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HNonHble ypaBHEHUS PEAKIIUN bubmorexa [IOK
P pearh 11.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHWI B CBETE MPECTABICHUN bubnuoreka [IOK
00 3IIEKTPOINTHYECKOM 12.10.2023 | https://m.edsoo.ru/00add5d8
JIUCCOIIAAIINI
% o o
o | e ol
pet N 18.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOITHAITITI
14 [TonsTHe o ruapoOnM3E conen bu6mmoreka LIOK
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19.10.2023 | https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3ALIUS bu6mmoreka IIOK
SHAHUHI 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTrueckas padora No 1.
16 «Perenne dKcnepuMeEHTAILHBIX bubmotexa [IOK
P 26.10.2023 | https://m.edsoo.ru/00addbfa
3a71a9»
KoHnTtponbhas padora Ne2 o teme
17 «ODIEKTPOIUTHYECKAST TUCCOLMALINSI bubmorexa OK
P A HHALEL 08.11.2023 |  https://m.edsoo.ru/00addec0
XHUMHUYECKUE PEAKIIMK B pACTBOPaX»
06 .
18| Xmarcosme caoicraa sa mpsicpe BuGmorera 10K
pHuMep 09.11.2023 |  https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogopona. ConsHas KUCIIOTA,
19 XHMII/)IquIi[HS cgoﬁCTBa MHOJIyUEHHUE Bubmiorexa [IOK
’ v ’ 15.11.2023 | https://m.edsoo.ru/00ade104
IpUMEHEHHE
[IpakTuueckas padota Ne 2 o Teme
20 «ITonmyueHue CONsTHON KUCIIOTHI bubmiorexa [OK
¥ . N ’ 16.11.2023 | https://m.edsoo.ru/00ade348
U3YYCHUE ¢ CBOWCTBY
Berurcnenus o ypaBHEHUSIM
21 XAMHUYECKHUX PEAKIINN, €CIIN OIUH U3 bubnmorexa HOK
P ’ A 22.11.2023 | https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO11as1 XapaKTepUCTUKA SJIEMEHTOB bubmuorexa [IOK
VIA-rpymmbt 23.11.2023 | https://m.edsoo.ru/00ade64a
AmnnoTponHble MOJIU(UKALIUU CEPBI.
23 Haxosxnenue cepbl v €€ COeTMHEHHIA bu6mmoreka [IOK
B IIpupoie. XMMHUYECKHUE CBOICTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo, CTpoeHHE, bubnmoreka [JOK
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bu3nUecKre U XUMHUYECKHUE CBONCTBA 30.11.2023 |  https://m.edsoo.ru/00ade802
Oxcuabl cepnl. CepHast KUCIOTA,
25 (1)1/13143601(1/11:: u xnfmqecm/le bubmotera LIOK
. 06.12.2023 |  https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XUMUYECKUE peaKlln, JeKaIlre B
OCHOBE TPOMBIIIJICHHOTO CIIoco0a
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bub6nmoreka LIOK
XHMHYECKOE 3arpsi3HEHUE 07.12.2023 | https://m.edsoo.ru/00adec8a
OKPY’KAIOUIEN Cpeibl COEAUHEHUAMU
cephl
97 BrrunciieHue MaccoBOM 1014 BBIXO/a bubnuoreka [IOK
NPOJIYKTA PEaKIHU 13.12.2023 | https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKA 3JIEMEHTOB
08 VA-rpynmnsl. A30T, bubnuoreka LIOK
pacnpocTpaHeHue B PUPOJIC, 14.12.2023 | https://m.edsoo.ru/00adeea6
(bu3nIecKre 1 XUMHUYECKUE CBOMCTBA
AMMHuak, ero puznueckKue u
29 XUMHUYECKHE CBOICTBA, OJIyYEHUE U bubmorera [OK
> oMYA 20.12.2023 |  https://m.edsoo.ru/00adf004
IpUMEHEHHE
[IpakTuueckas padota Ne 3 o Teme
30 «TonyueHue aMMuaKa, U3y4eHHUE €ro bubmrotexa LIOK
. i > 1Y 21.12.2023 | https://m.edso0.ru/00adf180
CBOICTB»
A3OTHas KHCIIOTA, €€ PU3nIecKue 1 bubmmoreka LIOK
31
XUMHYECKHUE CBOICTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHuEe HUTPATOB U COJIEN
2 aMMOHHS B KAUECTBE MUHEPAIbHBIX bu6mmoreka LIOK
ynoopenuii. XuMudeckoe 28.12.2023 |  https://m.eds00.ru/00adf518

3arpsA3HCHHUC Opr)KaIOIJ_ICﬁ CpCablL



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

COCAMHCHUAMU a30Ta

®dochop. Okcun dpocdopa (V) u

bubmnorexa IIOK

33
docopras KHCH? Ta, pusiecKie i 10.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MTOJIyYeHUE
Hcnons3oBanue pochatos B
34 Ka4ecTBE MUHEPAJIbHBIX YI00OPEHUN. bubmuoreka [IOK
3arpsi3HEHUE IPUPOTHON CPEIb 11.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Yy )
% | npupote, qusiaccrate  xinmicer BuGmorera LIOK
PHPOAE, 17.01.2024 |  https://m.edsoo.ru/00adfd9c
CBOWCTBA
Oxkcupsl yriuepoja, ux pusndeckue u
36 XUMHYECKHUE CBOMCTBA. bubmuorexa [IOK
DKOJIOTHYecKre mpooOIeMBbl, 18.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ okcuoM yriaepona (1V)
37 VYronbHast KUCJIOTA U €€ COJN brbmorexa [OK
24.01.2024 |  https://m.edsoo.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 o reme
"[lony4yeHnue yriekucnoro rasa. bubnnoreka LIOK
38
KagecTBenHas peakuus Ha KapOoHaT- 25.01.2024 | https://m.edsoo.ru/00ae027¢e
noH"
[TepBoHaYaTbHEIEC TOHATHS 00
39 OpPraHMYECKUX BEIECTBAX KaK O bubmorera [OK
31.01.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 KpemHunii 1 ero coequHeHMs bubmorexa [IOK
P A 30.01.2024 | https://m.edsoo.ru/00ae080a
a1 [TpakTuueckast paborta Ne 5. bubnnoreka LIOK
Perenne sxcriepuMeHTAIbHBIX 3324 07.02.2024 |  https://m.edso0.ru/00ae0bf2
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o TeMe «Baxaenime HeMeTauibl U
UX COEOUHEHU)

KonTponbhnas padota Ne3 no teme

42 «BaxkHelIe HeMeTaJlIbl ¥ UX bubmmorexa IOK
08.02.2024 | https://m.edsoo.ru/00ae0el8
COCTMHCHUS»
OO0m1as XxapakTepucTUKa
XHMHUYECKHX 3JICMCHTOB —

43 METaJUI0B. MeTaliinyueckas CBsI3b U bu6mmoreka [IOK
MeTaJUIMuecKasi KpUCTaInIecKast 14.02.2024 |  https://m.edsoo.ru/00ae103e
pemeTka. Gu3nuecKue CBOMCTBA
METaJUIOB
XMMHYECKHE CBOIICTBA METAJLIIOB.

44 DIIEKTPOXUMUUECKUI P Bubmaorexa HOK

P . P 15.02.2024 |  https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJIOB
O611me cnocoObl MOTyYEHHS
etayioB. CruiaBel. B cie 0

P e
P PeAKIIH, 21.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
IpUMecH

46 [TonsITHE O KOPPO3UN METAIOB bubmorexa [OK

pp 22.02.2024 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47
Lenotmete MeTaneI 28.02.2024 | https://m.edsoo.ru/00ae14b2

48 OKcubl U THAPOKCUABI HATPUS U bubnmnoreka [IOK
KaJIust 29.02.2024 | https://m.edsoo.ru/00ae14b2

49 [[lenmouHO3€eMENbHBIEC METAIUTBI — bubnmnoreka [IOK
KAJIBIMA U MarHui 06.03.2024 | https://m.edsoo.ru/00ae15e8

50 Baxueiimme coeuHEHUS KaIbIHs bu6nmnoreka IIOK
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06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3ALIUS
3HAHUU 13.03.2024
59 JKécTtkocTh BOABI U CITIOCOOEI €€ bubmnorexa IIOK
yCTpaHEHUs 14.03.2024 |  https://m.edsoo.ru/00ae1886
ITpakTrueckas padora Ne 6 1o Teme
53 "YKécTKoCTh BOABI M METOJIBI €€ Bubmorexa HOK
\ 20.03.2024 | https://m.edsoo.ru/00aelae8
YCTpaHCHUS
. bubmuorexa [IOK
>4 AJromHHHif 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCHIA U bub6nmoreka LIOK
THJIPOKCHIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Kereso 28.03.2024 | https://m.edsoo.ru/00ae1d86
57 Oxcuipl, THAPOKCUIBI U COJH JKEle3a bubnnoreka LIOK
(1) u sxene3a (111) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 0O00011IeHNE U CUCTEMATU3AIIUA
3HAHUU 11.04.2024
[TpakTryeckas padora Ne 7.
59 Pemienre sxcriepuMeHTANbHBIX 3a/1a4 bu6mmoreka [IOK
1o TeMme «BakHeime MeTauTbl U uX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCIIMHEHUS
Borurcnenus mo ypaBHeHUAM
XUMHYECKUX PEaKIUi, €CITH OJTUH U3
60 peareHToB /1aH B U30BITKE WU bubnnoreka LIOK
COJIEPXKUT IpUMeCH. Berancnenus 18.04.2024 |  https://m.edso0.ru/00ae1750

MacCOBOM JIOJIH BBIX0JIa MPOYKTa
peakuuu



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

O00011IeHNE U CUCTEMATU3ALIUS

1
ol 3HAHUH 24.04.2024
KonTponbHnas padota Ned4 o reme
62 «BaxHeiinme MeTabl U uX 1 25.04.2024
COC/IMHCHUS
63 BemecrBa u marepuainsl B 1 bu6mmoreka LIOK
[IOBCEIHEBHOM KU3HU YEJIOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 XVMUYECKOE 3arpsi3HEHUE 1 bubnuoreka LIOK
OKpPY’KaroIllel cpebl 16.05.2024 |  https://m.edso0.ru/00ae4270
65 Ponp xumuu B pemieHun 1 bubnuoreka [IOK
9KOJIOTUIECKUX TPOOIIEM 22.05.2024 |  https://m.edsoo.ru/00ae4270
66 Pe3zepBHbIii ypok. O600mIeHNE U 1 bub6mumoreka LIOK
cUCTEeMaTH3aIHs 3HAHUH 23.05.2024 |  https://m.edsoo.ru/00ae0d0a
67 Pe3zepBHbIii ypok. O600mIeHNE U 1 bub6nmoreka LIOK
crucTeMaTu3alus 3HaHUI 29.05.2024 | https://m.edsoo.ru/00adb33c
68 Pe3zepBHbIit ypok. O60011eHNE U 1 bubnuoreka LIOK
CUCTEMAaTH3AIIHsI 3HAHHHA 30.05.2024 |  https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO HACOB ITO 68

I[TPOI'PAMME



https://m.edsoo.ru/00ae3f50
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

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYHEHUKA

» Xumus, 8 knacc/ I'.E. Pyasutuc, ®@.I'. ®enpaman. «31aTenbcTBO
«IIpocsemienue» 2021r

» Xumus, 9 knacce/ I'.E. Pymsutuc, @.I'. ®enpaman «M31arenscTBo
«Ipocsemenne» 2022r

Tabauiel: [lepuoandeckas cucteMa XuMuueckux ayemeHToB /1. 1.
MenneneeBa, TabIMIla pACTBOPUMOCTH, DICKTPOXUMUYCSCKHUHN PsIJT HAITPSKECHUS

MCTaJI'IOB

METOANYECKUE MATEPHUAJIBI J1JIS1 YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb. -
Peamuzanus-tpedoBannii-OI'OC-0cHOBHOT0-00111€r0-00pa30BaHMsl. -

Meroauueckoe-rocodue-isi-yautens.pdf

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/

