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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpamMma o XuMuu Ha ypOBHE OCHOBHOTO OOIIero 0O0pa3oBaHUsSI COCTaBJICHA Ha
OCHOBE TpeOOBaHMII K pe3yapTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTENbHOW MpPOTpamMMbl
OCHOBHOT0 0011ero oopazoBanus, npeacraBieHHbx B @PI'OC OO0, a Takke Ha OCHOBE
¢denepanbHON pabouell mporpaMMbl BOCIIUTAHUS U ¢ yYETOM KOHLENIUU MPENoiaBaHus
yuebHOro mpenMera «XuMHUS» B 00pa3oBaTENbHBIX OpraHuzanusx Poccuiickoii
denepanum.

[IporpamMma o xuMuu NaéT MpeaAcTaBIeHUE O LENsIX, 00Iel cTpaTerun o0y4yeHus,
BOCIMTAHUS U Pa3BUTHUS 00yUaIOUIMXCS CPEICTBAMU YUEOHOTO IPEIMETa, YCTAaHABIUBAET
00s13aTeIbHOE TPEIMETHOE COJIEp)KaHue, IMpEeAyCMaTpUBAET pACIPEAEIEHUE €ro IO
KJIacCaM U CTPYKTYpUPOBAHUE O pa3ziesiaM U TEMaM MPOTrpaMMBbl IO XUMHUHU, OIPEIESAET
KOJIMYECTBEHHBIE M KAuE€CTBEHHBIE XAPAKTEPUCTUKH COJAEPKAHUS, PEKOMEHIYyEMYIO
[OCJIEAOBATENBHOCTh ~ M3YYEHMS  XMMHH C  y4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4€OHOro MpoLecca, BO3PACTHBIX OCOOEHHOCTEN
oOyyaroluxcsi, ONpeeNseT BO3MOXKHOCTH MpeAMETa JUlsl peanus3aluu TpeOOBaHUM K
pe3yibTaTaM OCBOECHHSI OCHOBHOW OOpa30BaTENIbHOW MPOTrpaMMbl HA YPOBHE OCHOBHOTO
oOmiero oOpa3zoBaHus, a TaKkKe TPeOOBaHMI K pe3yibTaraM OOydeHHUs XUMUHU Ha YPOBHE
Heseld U3y4yeHus MpeiMeTa U OCHOBHBIX BHUJOB y4yeOHO-IIO3HABATENIbHOMN JESTEIbHOCTH
00yyaroerocsi o OCBOCHUIO y4eOHOTO COAEepKaHUSL.

3HaHMEe XMMHH CIY)KHT OCHOBOM isi  (pOpMHpOBaHUS  MHPOBO33PECHHS
oOy4Jaronierocsi, €ero MpeaCTaBICHUd O MATEpUaJIbHOM E€IUHCTBE MHpPA, BAXKHYIO POJIb
urpaioT GopMupyeMble XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAILICHUSAX SHEPTUU U 00
HBOJIIOLIMU BEILECTB B MPUPOJE, O MYTAX pEUICHUs TN00aIbHBIX MPOoOJeM yCTONYHBOIO
Pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM, DHEPre€TUYECKOM, NMHILEBOW M SKOJOTHYECKOH
0e30MmacHOCTH, TPOOIIEM 3IPaBOOXPAHEHHUS.

N3yuenne xumun:

CHOCOOCTBYET peaiM3alii BO3MOXHOCTEH aJisi camMopa3BUTHS U (OPMHUPOBAHUSA
KYJITYpbI INYHOCTH, €€ 001Iel U (PyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCUT BKJaJ B (OpMHUPOBAHME MBILIUIEHUS U TBOPYECKHX CIOCOOHOCTEN
oOyJaronuxcsi,  HAaBBIKOB ~ MX  CAMOCTOSTEIBHOM  y4yeOHOW  JI€ATEIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIIbCKUX  yYMEHUH, HEOOXOAMMBIX Kak B
MIOBCEIHEBHOM JKM3HHU, TaK U B NPOPECCUOHATBHOMN AESITEIbHOCTH;

3HaKOMHT CO CleUM(UKON HAyYHOTO MBIIIICHUS, 3aKJ1abIBAE€T OCHOBBI LIEJIOCTHOTO
B3IJIla Ha E€JUHCTBO MPHUPOJBI U YEJIOBEKA, SIBJIAETCS OTBETCTBEHHBIM 3TalloM B
(GbopMHPOBaHNN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0yUaIOIUXCS,;

COCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOI'O OTHOILIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUAM, K NPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE OOpa3oBaHME
00yJarommxcs.



Jlanuple HampaBiieHUssT B OOY4YeHMM XHUMHUHM OOECHeuMBAIOTCA CHenu(UKoit
coJiepKaHusl yueOHOro MpeaMeTa, KOTOPbIN SBJSETCS MeJaroruuecku aJanTHpPOBAaHHBIM
OTpakeHHEeM 0a30BOM HAyKU XMMUU Ha OIpEIeIEHHOM JTare €€ pa3BUTHSL.

Kypc xumunm Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OPHEHTHPOBAH Ha
OCBOCHHME OOYyYaIOMIMMHUCS CHUCTEMbl TIE€PBOHAYAJIBHBIX MOHATUNA XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHUHM M HEKOTOPBIX OTIEJbHBIX 3HAYMMBIX MOHSITUN OpPraHUYECKOU
XUMUHU.

CrtpykTypa coaepxaHHs TpOTpaMMbl IO XWMUU C(HOPMHUpPOBaHA Ha OCHOBE
CUCTEMHOI0 NMoaxoaa K €€ n3ydeHuro. Conepkanue CKIAAbIBACTCA U3 CUCTEMBI TOHATUN
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUN O XUMUYECKOU peakuuu. O0e
ATU CHUCTEMBI CTPYKTYPHO OpPTraHM30BaHbI MO MPUHLHUILY IMOCIEAOBATEIBHOIO Pa3BUTHS
3HAHWI HAa OCHOBE TEOPETUYECKUX NPEICTABICHNUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepunonnueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XHMUH;

— YUYEHUS O CTPOEHUU aTOMa U XUMUYECKOH CBSA3H;

— MPEACTABIIEHUH 00 3JEKTPOIUTHUECKOMN TUCCOLMALINN BEIIECTB B pACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH MOJTYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJHOTO YPOBHS K JAPYTrOMY,
BBITIONHAS (PYHKIMHM OOBSCHEHUS W TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U
BO3MOXHOCTEW NMPAKTHYECKOTO PUMEHEHHUS U ITOIYYEHUS U3Y4aeMBbIX BEILECTB.

OcBoeHHe mporpaMMsbl IO XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO TIPEJICTABICHUS O
XUMHAYECKON COCTABIIAIONIEH HAYYHONW KAPTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW IIPUPOJIBI,
LIEHHOCTHOIO OTHOLIEHUSI K HAyYHOMY 3HaHHMIO U METOJaM NO3HaHuA B Hayke. M3yueHue
XUMHH TIPOUCXOIUT C MPUBIICYCHUEM 3HAHUN U3 paHEe U3yUYEHHBIX yUYECOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 kiaccb» U «duzuka. 7 Kiaccy.

[Ipu u3ydeHHH XUMHUU TPOUCXOIUT (HOPMHUPOBAHHE 3HAHUN OCHOB XMUMHYECKOM
HayKl Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JeATEeIbHOCTH
YeloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOWM KyJIbTypbl. 3ajada ydeOHOTro
peaIMeTa COCTOMT B (DOPMUPOBAHMM CUCTEMbl XMMUYECKHX 3HAHUN — BaKHEUIINX
(akToOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX MOJOKEHHUM, JOCTYMHBIX 00O0OIIeHUH
MHUPOBO33PEHYECKOTO XapaKTepa, s3blka HayKd, B NMPUOOIIEHWU K HAYYHBIM METOJaM
MO3HAHUS TPU U3YYEHUU BEUIECTB M XHMMHYECKUX peakluii, B (QOpMUpPOBAHUU U
pPa3BUTHHM TO3HABAaTEIbHBIX YMEHUN W UX NPUMEHEHHH B Y4YEOHO-IIO3HABATEIBHOW W
y4eOHO-UCCIE0BATENbCKON 1€ATEIbHOCTH, OCBOEHUH MpaBui 0€301acHOro oOpalieHus
C BELIECTBAMU B [TOBCEIHEBHOM KU3HHU.

[Ipy w3ydyeHHMM XWMHH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS BajKHOE
3HaYE€HHE MPUOOPENH TaKUe 1ENH, KaK:



— (GOpMHpOBAaHHE  HWHTEJUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSITEIbHOMY MPHUHSTHIO  PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HaIpaBJIEHHOCTh OOYYCHUS HA CUCTEMATHYECKOE MPHUOOIIEHNE 00YyJYaIOmUXCs K
CaMOCTOSTEIILHON TI03HABATEILHON JIESITEILHOCTH, HAyYHBIM METOJaM IIO3HAHWS,
(bOpMUPYIOIUM MOTHBALIUIO M PA3BUTHE CIIOCOOHOCTEM K XUMMUH;

— oOecrieyeHre YCIOBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OO0YYaOIIMMUCS
OTIbITa Pa3HOOOPA3HON MEATETLHOCTH, TIO3HAHUS W CaMOIIO3HAHMUSI, KITFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETCHIINH ), IMEIONIUX YHUBEPCATHHOE 3HAYCHHE TSI PA3TUIHBIX BUIOB
NEeSTETHbHOCTH;

— (opMupoBanue o601 QyHKIIMOHATBEHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCJIE€ YMEHUN OOBSCHATH U OLEHUBATH SIBJICHUS OKPYXKAIOIIET0 MUPA, UCTIOJIb3YSI
3HAHWS W ONBIT, MOJYYCHHBIE MPH H3YYCHUU XUMHUHU, MPUMEHSATH WX MPU PEIICHUH
po0JIeM B TOBCEAHEBHOM KM3HU U TPYIOBOU IEATCIHLHOCTH;

— (QopMupoBaHue y oOydYaronuxcsi TyMaHUCTHYECKUX OTHOIICHWM, MOHUMAaHUS
[IEHHOCTH XHUMHUYECKUX 3HAHMM MJiS BBIPAOOTKHM HSKOJOTHYECKH IIEJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYIOBOU NEATEILHOCTH B IEJSX COXPAHEHHS CBOETO 3/I0POBbS U
OKPYXaroIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHMIO, CIOCOOHOCTEM K CaMOKOHTPOII U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MpOodUIIs U HANPABICHHOCTH JaJIbHEHUIIIEro 00yUYeHu .

OOmiee 4mCIIO YacoB, OTBEAEHHBIX I M3YYCHHS XUMHUW Ha YPOBHE OCHOBHOTO
obmero oopa3oBanus, coctasiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 gaca B HEJEINIO),
B 9 knacce — 68 yacoB (2 yaca B HEJIETIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponbs XMMUU B KU3HU YeJIOBEKAa. XUMUS B CUCTEME HayK. Tena u
BellecTBa. Ou3nueckue CBOMCTBA BElIECTB. ATperaTHOe COCTOsiHUE BeuecTB. [loHsATHe
0 MeToAax IMO3HaHHWS B XWUMHUHU. YucThle BemiecTBa M cMmecH. CrocoObl pa3aeiaeHus
CMecCel.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKUE 3JIeMEHThl. CUMBOJIBI XUMHUUYECKUX AJIEMEHTOB.
IIpocTeie U ClIO)KHBIE BelllecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas QopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENbHAs aroMHas Macca. OTHOCHUTENbHas
MOJIEKYJIIpHas Macca. MaccoBast 10Ji1 XUMUYECKOTO AJIEMEHTA B COCIUHEHUU.

KomnuectBo BemiectBa. Monb. MonsipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M YuCJa CTPYKTYPHBIX €IMHMUII BemiecTBa. Pacuérel mo popmynaM XUMUYECKUX
COCMHECHUM.

du3nyecKkue U XUMUYECKUE SIBJICHHS. XUMUUECKas peakiuss U e MNpU3HaKu.
3aKOH COXpAaHEHHS MacChl BeEIIeCTB. XWMHUYecKue ypaBHeHus. Kiaccudukarus
XUMUYECKUX PEaAKIUi (COeTUHEHNS, PA3I0KEHHUs, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XHMMHYECKOH TOCYyIO#, MpaBuiaMu pabOThl B J1a0OpaTOpuu U
npuémamMu oOpalieHuss ¢ JIabopaTopHbIM OOOPYJOBAaHUEM, HM3YyYEHHE U OIMCAHUE
(bu3nUecKuXx CBOMCTB OOpa3IOB HEOPTaHMUYECKUX BEIIECTB, HAOMIOACHUE (U3UUYECKUX
(1aBieHHEe BOCKa, TasHUE JIbJla, pPACTUpaHUWE caxapa B CTyIKe, KHUIIEHUE U
KOHJIEHCAIMsl BOJbI) W XWUMHUYECKHX (FOpPEHHE CBEYHM, MPOKAJIMBAHUE MEIHON
MPOBOJIOKH, B3aUMOJICHCTBUE Mela C KUCJIOTOW) sSBIICHWH, HAOMIOJCHHE M ONHCAaHUE
MIPU3HAKOB MPOTEKAHUS XUMUYECKUX pEeaklMil (pa3joKeHue caxapa, B3aMMOJEHCTBUE
CEpPHOM KHUCIOTHl C XJIOpUIOM Oapusi, pasnoxenue ruapokcuna meau (II) mpu
HarpeBaHUM, B3aUMOJICHCTBUE Kee3a ¢ pactBopoM coiu meau (II), uzydenue cnoco6on
pasliesieHusT CMeceil: ¢ TMOMONIbI0 MarHuta, (QuiIbTpPOBaHUE, BBIMAPUBAHUE,
TUCTUIUTSIIINSL, XpoMaTorpadusi, MpOBEACHUE OYUCTKH MOBAPEHHOW COJIM, HAOIIOIeHUE
U OINKCAaHHUE PE3yJIbTaTOB MPOBEICHUS OIbITA, WUTHOCTPUPYIOLIETO 3aKOH COXPAaHEHUs
MAacChl, CO3/IJaHre MOJIeNIel MOJIEKYJT (IIIapOCTEP>KHEBBIX ).

Bakneniue npeacraBuTe/ M HCOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopomg — 3JeMEHT M MmpoCTOE
BemecTBO. Haxoxaenne Kuciopoaa B mpupoje, GU3NYecKue U XMMUUYECKHUE CBOMCTBA
(peakmuu  topenus). Okxkcupapl. I[Ipumenenue xucimopoma. CrocoOBl TONYYCHUS
KHUCIIOpoia B 1a00paTOpuu U MPOMBIIUIEHHOCTH. KpyroBopoT KHUCIOpoJa B MPUPO/IE.
O30H — aroTponHas MoAU(PUKALIUS KUCIOPOIa.



TernoBo#t 3hdHEeKT XUMHUECKON peaklui, TEPMOXUMUYECKHE YPaBHEHUS, IK30- U
SHIOTEPMUYECKHUE peakUnuH. TOIMIMBO: yrojib U METaH. 3arpsi3HEHHUE BO3/lyXa, YCUIICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonmopon — smeMeHT u mpocTtoe BemecTBO. HaxoxkaeHue BoIOpoJa B IPUPOJE,
(bU3UYecCKre U XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CITOCOObI ToydeHus. Kuciaotel u
COJIH.

MounsipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUUYECKUM YPABHEHUSIM.

dusnueckne cBOMCTBA BOABL. Boma kak pactBopurens. PactBopel. Hackimennsie n
HEHACBIIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BeliecTB B BoAE. MaccoBasi 10715 BEIIECTBA
B pacTBOpe. XMMHUYECKUE CBOMCTBA BOABl. OcHOBaHusA. Ponb pacTBOpOB B IPUPOJIE U B
AKU3HU yenoBeka. KpyroBopoT BoAbl B pupoe. 3arps3HEHUE NpUpoaHbIX Boa. OxpaHa
Y OYHCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeoprammueckux coeauHenuidt. Oxcunpl.  Krnaccudukarms
OKCHUJOB: cosieobpasyromue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) "
HecosieoOpasyromue. Homenknarypa okcuoB. @u3nyeckue U XMMHUYECKHE CBOMCTBA
okcuaoB. [lomyyeHne OKCUIoB.

OcnoBanus. Knaccuduxaius ocCHOBaHMM: METOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuil. PU3WYECKHE W XHUMHUYECKHE CBOMCTBA OCHOBAHHUM.
[TomyyeHne OCHOBaHUM.

Kucnotel. Knaccuduxamuss xucnor. Homenknatypa kucior. dusuueckue u
XMMHUYECKUE CBOMCTBA KUCIIOT. Pan aktuBHOcTH MetaiuioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenkiarypa cosieil. PU3MYECKME M XUMHYECKUE CBOMCTBA COJIEH.
ITomydenue coien.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OINPENEIICHUE COAEpKaHUs KHUCIOpOAa B BO3AYXE, INOJIyYEHUE,
coOupaHue, paclo3HaBaHWE MW H3yYEHUE CBOWCTB KHCIOpOJAa, HaOIoJeHHE
B3aUMOJICMCTBUS BEIIECTB C KUCJIOPOAOM U YCIOBHS BOZHUKHOBEHUS M MPEKPALLICHUS
ropenus (moskapa), O3HaAKOMJICHHE C 0OpasllaMu OKCHJOB U OINUCAaHUE MX CBOWCTB,
MoJIy4eHHe, coOMpaHue, paclo3HaBaHWE U HM3YyUYEHHE CBOMCTB BOJOpojAa (TOpeHue),
B3auMojielicTBue Bojaopoaa ¢ okcugom Meau (II) (BO3MOXHO HCHOJIb30BAHUE
BUJICOMATEpPHAIIOB), HAOMIOJeHHEe OOpa3lOoB BEHIECTB KOJIMYECTBOM |  MOJb,
UCCJIeIOBAHUE OCOOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3IUYHONM PaCTBOPUMOCTHIO,
[IPUTOTOBIICHUE PACTBOPOB C OINPENCIEHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEIIIECTBA, B3aUMOJCHCTBHE BOJABI C METaulaMu (HaTPUEM U KajblHeM) (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHANIOB), HCCIEAOBaHWE O0Opa3loB  HEOPTaHHMYECKUX
BCIIIECTB PA3UYHBIX KJIACCOB, HAOIOJEHHWE HW3MEHECHHS OKPACKHM HWHIWKATOPOB B
pacTBOpax KHCIOT W Imejiouel, uzydeHue B3aummojenctBus okcuga meau (II) ¢
pacTBOPOM CEpPHOW KHUCIIOTBI, KHUCJIOT C METAJUIaMH, PEaKUMi HEUTpaln3alni,



[IOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO0 MeTaula APYIUM U3
pacTBOpa COJM, PELICHHUE DKCIIEPUMEHTAIbHBIX 3a1a4 M0 Teme «BaKHeWIlme Kiacchbl
HEOPraHUYECKUX COCAUHEHUI.

Iepnoauyeckuit 3akoH U Ilepuoanyeckasi cucreMa XMMHUYECKUX 3JIEMEHTOB
. U. MenaeneeBa. CtpoeHue aromMoB. XMMHUYeCKass CBfA3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIEC PEeAKIIUN

[lepBble MONBITKN KJIACCU(PUKALUN XUMHUYECKUX dJ1eMeHTOB. [loHsATHE O rpynmax
CXOOHBIX 3JEMEHTOB (ILEJOYHbIE U IICJIOYHO3EMENbHBIE METAJUIbl, TaJIOr€HbI,
MHEPTHBIE ra3bl). DIEMEHTbI, KOTOpPbIE 00pa3yoT aM(OTEpHbIE OKCUJIBI U TUAPOKCHUIBI.

Ilepnonmueckunt 3akoH. llepuonnueckas cucrema xumMudeckux snemMeHtos 1. H.
MenneneeBa. KoporkonepuogHas M anuHHonepuonHas ¢opmel [lepuoanueckoit
CUCTEMBl XHMMHUYecKuX dyeMeHToB J[. WM. Menneneesa. Ilepuoasl u  rpymnisl.
@U3NYECKHUN CMBICII TOPAAKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U IPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTomHbIX sAnep. M3orombl. Onexktponbl. CTpoeHHE
AJIEKTPOHHBIX 000JI0UE€K aTOMOB IepBbIX 20 XuMudeckux sneMeHToB lleproanueckoil
cucrembl JI. M. Menneneea. XapakTEepUCTUKA XUMHYECKOTO JJIEMEHTa IO €ro
nonoxeHuro B [lepuogumueckon cucreme /. 1. Meneneesa.

3aKOHOMEPHOCTM U3MEHEHMsl paadyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPYNIIaM U IEPUOJAM.

3nauenue Ilepmonmnueckoro 3akoHa u lleprogudeckodl CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB U pa3BuUTUS Hayku U Tnpaktuku. [[. M. MenpeneeB — yu€Hbpll u
IpaKIaHUH.

Xumuueckass  cBsi3b. KoBanmeHTHas  (MOJspHasT W HEMNOJIsIpHasi)  CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHAs CBA3b.

Crenenp okucieHHs. OKHUCIHMTEIBHO-BOCCTAHOBUTENBbHbIE peakuuu. IIponecchl
OKHCJIEHUS U BOCCTAaHOBJICHHSI. OKUCIIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydYeHHe OO0pas3loB BEHIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
FUAPOKCUAA LHMHKA C pacTBOpaMM KHCJIOT M IIEJI04YEH, IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUi (ropeHue,
peaKkiuy pas3iioKeHUs, COETUHEHMS).

Meostcnpeomemmnule ceazu

Peasmszanust MeXNpeIMETHBIX CBSI3€M IpU M3YYEHHM XUMHM B 8§ KJjacce
OCYILECTBIISIETCSl YEpEe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX IMOHSATHUM,
TaK W MOHATHM, SBISIOMIMXCSA CUCTEMHBIMH JJII OTAEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4YHOTO LIMKJIA.

OO01ue ecTeCTBeHHO-HAYYHbBIE TIOHATHSA: HAyUHBIN (aKT, TUTIOTE3a, TEOpHs, 3aKOH,
aHalM3, CHUHTE3, KiIacCu(UKalusi, TMEePUOJUIHOCTh, HAONIOJCHNEe, OSKCIEPUMEHT,
MOJEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



®usuka: Marepus, aroM, JJIEKTPOH, IIPOTOH, HEHUTPOH, MOH, HYKJIHMJ, WU30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, DJCKTPUUECKUM 3apsi, BEIIECTBO, TEJIO0, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, a3, (PU3MYECKHE BETUYMHBI, €IAUHUIBI U3MEPEHMUS,
KOCMOC, IUIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunTes, apixanue, bunochepa.

['eorpadus: atmocdepa, runpochepa, MUHEpasbl, TOPHBIE MOPOABI, IOJIE3HBIE
HCKOIIA€MBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMUYecKas peakius

Ilepnonmueckunt 3akoH. llepuonnueckas cucrema xumMudeckux snemMeHtos 1. H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHUX
JJIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KaIus, KaJIblAd U UX COCAUHEHUN B COOTBETCTBUU
C TIOJIOKEHHUEM JIEMEHTOB B [leproinuecKkoi CUCTEME U CTPOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJAbl XUMHYECKOM CBA3U. THUNBI KPUCTALIAYECKUAX
pPELETOK, 3aBUCUMOCTh CBOWCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKUA U BUIA
XUMHYECKOU CBSA3H.

Knaccupukanus M HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. XHWMHUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCA K PpAa3IM4YHBIM  KJIaccaM HEOPraHWYECKHUX
COCMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XMMHUECKUX peaklUUid MO pa3iMyHbIM MpHU3HaKaM (10 4YHMCIy U
COCTaBy yYacCTBYIOIIMX B PEAKIMM BEIIECTB, [0 TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHUIO
CTENEHEH OKHUCJIEHHS XHWMHYECKHX OJJIEMEHTOB, IO OOpaTMMOCTH, MO YYACTHIO
KaTajau3aTopa). JK30- U 3HJA0TEPMUUYECKUE PEaKIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTve o ckopocTu Xumuueckod peakiuu. llonsatue 00 o0OpaTUMBIX U
HEOOpATUMBIX XMMHMYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX U TETEpPOreHHBIX
peakiusax. Ilonsatue o karamuse. [loHsaTMe 0 XuMHUYecKOM paBHOBeCHH. DaKTOpHI,
BIIMSIOIIME HA CKOPOCTh XMMHYECKOW pPEAaKIMU W TOJIOKEHHE XUMHUYECKOTO
PABHOBECHS.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuu, DIIEKTPOHHBIN OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CoCTaBIIeHHE YPABHEHUM OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a JJIEKTPOHHOIO OajlaHca.

Teopust SJIEKTPOJMTUYECKOM IHCCOLMALMU. OJIEKTPOJIUTBI W HEDIIEKTPOJIUTHI.
Katnonel, anmoHbpl. MexaHnW3M [OucCOLMAMM  BEUIECTB C PA3JIMYHBIMHA BHIAMH
xuMuueckol cBsizu. Crenens aucconuanuy. CuiabHbIE U Cl1a0ble JIEKTPOJIUTHI.

Peakuuyn moHHOro OoOMeHa. YCIIOBUS NMPOTEKAaHUS peakUMii HMOHHOTO OOMEHa,
MOJIHBIEC W COKPAIIEHHBIC HOHHBIE ypaBHEHUS peakiuid. CBOMCTBA KUCIOT, OCHOBAHUU U
COJiell B CBETE MPEJCTABICHUN 00 3IEKTPOJIUTHUYECKON auccounanuu. KauecTBeHHbIe
peakuuu Ha HOHEL. [loHsATHE O TMApPOIN3E CONEN.

Xumuueckuii IKCnepumMenm:



03HAaKOMJICHUE C MOJIEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB
— METAJJIOB U HeMeTau1oB (rpaduta u anmasa), CI0KHBIX BEIIECTB (XJIOPHUAA HATPHS),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW pPEaKkUUh OT BO3JECUCTBUSA
pa3ianyYHbIX (DAKTOPOB, HCCIENOBAHUE DIEKTPONPOBOJHOCTH PACTBOPOB BEIECTB,
npolecca AUCCOUMAlrU KUCIOT, WIEN0Yel U coseid (BO3MOKHO HCIIOIb30BAaHUE BUAEO
MaTepHaJIOB), IPOBEICHHUE OMBITOB, MIITIOCTPUPYIOIIUX MTPU3HAKHU MPOTEKAHUS PEaKITUI
MOHHOTO 0OMeHa (00pa3oBaHHE OcajJKa, BbIACIEHUE T'a3a, 00pa30BaHKUE BOJIbI), OTBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN (TOpeHue,
peaklUMM paslIoKEHUsl, COEIMHEHHs), PAcClO3HABAHHE HEOPraHMYECKHX BEIECTB C
MTOMOILBbIO KAYECTBEHHBIX PEAKLIM Ha NOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/au.

Hemeranbl U ux coeinHeHUA

OOmass  xapakrtepucTuka rajoreHoB. (OCOOEHHOCTH  CTPOEHHUS  aTOMOB,
XapaKTepHblE CTENEeHU OKHUcieHus. CTpoeHne M (U3MYECKUE CBOMCTBA MPOCTHIX
BEILECTB — rajJoreHoB. XUMHUYECKHE CBOMCTBAa Ha NMpHUMeEpe XJopa (B3auMOACHCTBHUE C
MeTa/llaMHi, HeMeTaJylaMHu, Miejoyamu). XjopoBoaopon. ConsiHas — KUCIOTA,
XUMHUYECKHE CBOMCTBA, MOJy4Y€HUE, NpUMEHEHME. JIeiCcTBUE XIopa U XJIOpOBOAOPOIA
Ha OpraHu3M 4yejoBeKa. BaxkHeilire Xaopuabl U UX HaXO0XKJICHHE B IPUPO/IE.

Obmass xapakrepuctuka dJeMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOSHUS
aTOMOB, XapakTepHble CcTeneHu okucieHuss. CTpoeHne u (U3MYECKUE CBOMCTBA
IPOCTHIX BEIIECTB — KHUCIOPOJA U Cepbl. AJUIOTPOIHBIE MOIU(DUKAIMK KUCIOPOJa U
ceppl. Xumuueckue cBoicTBa cepbl. CepoBoAopon, CTpoeHHE, (QU3UYECKHE U
XUMUYecKkue cBoKcTBa. OKCHUIBI CEepbl KaK MPEICTABUTENA KHUCIOTHBIX OKCHJIOB.
Cepnas kucnota, pu3znueckue M XMMHUUYECKHE CBOMCTBa (0OOIIME KakK MPEeACTABUTEIS
KJlacca KHUCIOT M creurduueckue). XUMHUYECKHE pPEaKUuHu, JieXallue B OCHOBE
IPOMBILUIEHHOTO crocoba MOJdy4eHUs: cepHol kuciotrel. [IpumeHeHue cepHoi
kucioTel. CoJIM  CepHOM KHUCJIOTHI, KAayeCTBEHHAs peakius Ha Cylb(aT-uoH.
Haxoxnenue ceppl u €€ COENMHEHUMM B MNpPUPOAE. XHMHYECKOE 3arpsA3HCHHE
OKpPYXaIOILEH Cpelibl COEIUMHEHUAMU CEPbI (KHCIIOTHBIE TOXKIH, 3arpsI3HEHUE BO3/AyXa U
BOJIOEMOB), CLIOCOOBI €0 MPEAOTBPAIICHHUS.

OOmass xapakTepucTtuka 23yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEIIEHH OKHUCIECHHs. A30T, paclHpoCTpaHEHHWE B IPUPOJE,
busznueckne U XxuMu4deckue cBoicTBa. KpyroBopoT azota B mpupoge. AMMHAK, €ro
¢busznueckrne U XMMHYECKUE CBOMCTBA, MONydeHHe u npuMeHeHne. Colu aMMOHUS, UX
¢bu3MUecKue U XMMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha MOHbI
aMMOHUS. A30THasi KHUCIIOTa, €€ TOoJlydeHue, (U3MYEeCKue U XHMMUYECKHE CBOMCTBA
(oOmme Kak TIpEeICTaBHTENs Kiacca KUCIOT H crnenududeckue). lcmoib3oBaHue
HUTPATOB M COJE aMMOHHUS B KayeCTBE MHHEPAIbHBIX yAOOpeHuid. Xumudeckoe
3arps3HEHUE OKpYXKalollle Cpeabl COCAMHEHUSAMH a30Ta (KHUCJIOTHBIE JIOXKIH,
3arpsi3HEHUE BO37yxXa, MOYBBI U BOJOEMOB). Dochop, auioTponHble MOAUPHUKALUU
docdopa, pusnyeckue u xumuueckue cpoiictBa. Oxcun dochopa (V) u pochopnas



KHCJIO0Ta, (PU3NYECKHEe U XUMUYECKHE CBOWCTBA, ostydyeHue. Mcnonb3oBanue ocdartos
B KaUeCTBE MUHEPAJIbHBIX Y100pEHUH.

Oobmas xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OcoO€HHOCTH CTpOEHUs
aTOMOB, XapaKTEpPHbIE CTENEHH OKHUCIECHHS. YTIEpOJ, aUIOTPOIHbIE MOAU(PHUKALNH,
pacmpocTpaHeHHue B TpHUpojae, (PU3NUECKHEe M XUMHUYECKHE CBOWCTBA. AmcopOrms.
Kpyrosopot yriepona B npupoae. Okcuasl yriaepoaa, ux (Gpusndeckue U XUMUYECKUe
CBOMCTBA, JACHCTBUE HA KUBBIE OPraHU3MBbI, [IOJyYCHHE U IPUMEHEHHE. DKOJIOTMYECKUE
npo0JieMbl, CBsI3aHHBIE C OKcuIoM yriepoda (IV), runoresa riio0aibHOTO MOTEIICHUS
KJIUMaTa, MapHUKOBBIN 3¢ ¢ekT. YrompHas KHCIOTa W €€ CONU, UX (PU3NYECKUE U
XUMUYECKUE CBOWMCTBa, INOJlydeHHE U TIpuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-uoHbI. Vcnonb3oBaHue kapOOHATOB B OBbITY, MEAULIMHE, IPOMBILIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COEIUHEHUSX
yraepona (MeTaH, 3TaH, STWIEH, alEeTUJIEH, 3TAHOJ, TJIMUEPHH, YKCYCHAas KHUCIIOTA).
[IpupoaHbIe HICTOYHUKH YIJIEBOJOPOIOB (YroJb, IPUPOIHBIN ra3, He(Th), MPOILYKThI UX
nepepaboTku  (OC€H3WH), WX pOJdb B OBITY W NpOMBINIIEHHOCTH. [loHsATHE O
OMOJIOTUYECKH Ba)KHBIX BEIECTBAX: XKUpPaX, OCJNKaxX, YrJieBoJax — U UX POJIU B JKU3HU
YyesioBeKa. MarepranbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIUHEHUM.

Kpemuuii, ero ¢pusndyeckne u XUMUYECKHUE CBOWMCTBA, MOJyYeHHUE U NIPUMEHEHHE.
Coenunenus kpemHus B npupoje. OOuue npeacrasiaeHus o6 okcuae kpemuus (IV) u
KpeMHHeBOW Kuciore. CHUIMKAThl, UX HCHOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxxneiite CTpoOuTENbHBIE MaTepHalbl: KEpaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobiempl 6€30MacHOTO MCIOJIB30BAHUS CTPOUTEIBHBIX MATEpHUAIOB B
MMOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3ydyeHrue 00pa3lloB HEOPraHWYECKUX BELIECTB, CBOWCTB COJSIHOM KHCIOTHI,
MPOBEJICHNE KAaYEeCTBEHHBIX PEAKIMM Ha XJOPUA-WOHBI M HAONIOJCHUE TPU3HAKOB HUX
MIPOTEKaHUs, OMbIThI, OTPAKAIOIINE (PU3NYECKHE U XUMUYECKUE CBOMCTBA TAJIOTEHOB U
UX COEIMHEHUN (BO3MOXHO HCIOJb30BaHUE BUAECOMATEPUAJIOB), O3HAKOMIICHHE C
oOpa3uamMu XJOpUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C oOpaslaMu cepbl U e
COEIMHEHUSMH (BO3MOKHO MCIIOJIb30BaHUE BUJIEOMATEpUAIIOB), HAOJIIOIEHUE TIpoLecca
oOyTIJIMBaHMs caxapa MoJ JIEUCTBUEM KOHLIEHTPUPOBAHHOW CEPHOW KUCIOTHI, U3YyUEHUE
XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHON KHCJIOTHI, MPOBEIECHHE KadeCTBEHHOMN
peakuuu Ha cyjiab(paT-uOH M HAOJIIOJEHUE MpHU3HAKa €€ MPOTEKaHHs, O3HAKOMIICHUE C
¢u3nueckuMu  cBOWcTBaMHM  a3zoTa, ¢Gochopa W UX COECINUHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BHJIEOMATepUaAIoOB), oOpa3iaMu a30THBIX B (OCPOPHBIX yAOOpEHUH,
noJilyueHue, coOMpaHue, pacro3HaBaHWE M M3yYeHHE CBOICTB aMMHUaka, MPOBEICHHUE
KaueCTBEHHBIX pEaklMii Ha MOH aMMOHHS U (pochaT-woH U H3yueHUe MPU3HAKOB HUX
OPOTEKaHUs, B3aUMOJEHCTBHE KOHLUEHTPUPOBAHHOM a30THOM KHCIOTBI C MEABIO
(BO3MOYKHO MCHOJIb30BaHUE BUIAEOMATEPUAIIOB), U3YUEHHE MOJENEH KPUCTAUIMYECKUX



pemi€Tok anmMaza, rpadura, ¢yiepeHa, O3HAKOMIJIEHHE C MPOIECCOM aJIcopOLun
PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTUBOrasa,
MOJIy4eHHe, COOMpaHHe, paclo3HABAHME M W3YyYECHHUE CBOWCTB YTIJIEKHCIOrO rasa,
MPOBEJICHUE KAYECTBEHHBIX pEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI W HU3YUYCHHE
MPU3HAKOB WX  MPOTEKAHUS, O3HAKOMIICHME C  MPOAYKIMEH  CUIIMKATHOU
IIPOMBILJIEHHOCTH, PEIIEHUE JSKCIIEPUMEHTAIBHBIX 3aJa4 no TteMe «Baxueummue
HEMETAJUUIbl U UX COCIUHECHUSD.

MeTajuibl 4 UX COCAMHEHMS

OOmrast xapakTepUCTHKAa XUMHUYECKUX JJIEMEHTOB — META/UIOB HAa OCHOBAHHWH WX
nonoxxenus B Ilepuonnueckont cucreme xumudeckux dneMeHToB . M. Menneneesa n
cTpoeHus: aTtoMoB. CTpoeHHE MeTauloB. MeTamundeckas CBSI3b M MeETaJuIM4ecKas
KpUCTAINIMYECKAs! PpEIIETKA. OJNEKTPOXMUMHUYECKHI PAI HANPSHKEHUW METaJUIoB.
duznyeckue M XUMHUYECKHME CBOMCTBa MeTauioB. OOmme CrnocoObl MOTYYCHHS
MeTauioB. [loHSATHE O KOPpPO3WHM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI WX OT
koppo3uu. CruiaBsl (CTajdb, YyT'YH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U
IIPOMBILIJIEHHOCTH.

[llenounsle MeTauibl: MNOJIOKEHUE B Ilepruoanyeckol cuCTEME XMMHUYECKHUX
anementoB J[. WM. MenaeneeBa, CTpoeHHME HX aTOMOB, HAaXOXACHUE B NPHUPOJIE.
du3znyueckre M XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpuss U Kamus). OKCuasl U
TUAPOKCUIBI HATpHS U Kanud. [[puMeHeHne EeT0YHbIX METAJIJIOB U UX COCTMHEHUM.

[IlenouyHO3eMeNbHBIE METAJIIBI MATHUM U KAJIBLUN: 1T0J0KeHHE B [lepuoanueckon
cucreMe xumuuecknx osneMeHTtoB Jl. WM. MeHneneeBa, CTpoOe€HHE HX aTOMOB,
HAaXOXJEeHUE B mpupoae. PuU3MYeCcKue U XMMHYECKHE CBOWCTBA MATHUS U KAJIbIHS.
Baxneilimme coenuHeHus KalblUs (OKCHA, THAPOKCHA, coyH). JKECTKOCTh BOIBI U
CIOCOOBI €€ yCTpaHEeHHUSI.

AmromMuHui: nonoxkenue B [lepuoandeckoid cucTeMe XMMUYECKUX 3JIEMEHTOB /.
N. Menaeneesa, CTpOEHUE aTOMa, HAXOKAEHUE B Ipupoae. PU3ndecKkue U XUMUYECKHE
CBOMCTBA aTIOMUHUSL. AMQOTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIA ATTFOMUHHSL.

XKeneszo: nonoxenue B llepuoanueckoii cucreme XxuMuueckux snemeHToB /. U.
MenzeneeBa, CTpOEHHE aTOMa, HAXOXKJIECHUE B npupojac. Pu3nyeckue U XUMUUYECKUE
cBoiicTBa xene3a. Oxkcunapl, ruipokcuibl U conu xenesa (I1) u sxenesa (II), ux cocras,
CBOWCTBA U MIOJTyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMy METaJUIOB U CILJIABOB, MX (PU3MUECKHUMH CBOWCTBAMH,
U3YYCHUE  PE3yJlbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), 0COOEHHOCTEN B3aUMOJICUCTBUS OKCUA KAJIBIIUSL U HATPUSI C BOJOU
(BO3MOKHO HCTIOJIb30BAHUE BUICOMATEPUATIOB), UCCIEAOBAHNE CBOMCTB KECTKOMN BOJIBI,
mpolecca  rOpeHusi  Jkejie3a B KUCIopoAe  (BO3MOXKHO — KCHOJIb30BaHUE
BUJIEOMATEPUAITIOB), TPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEaKIMi Ha MOHBI: MArHUA,
Kanblus, anmoMuHus, nuHka, skeneza (II) m xeneza (III), menu (II), nHabmonenue u



ONMCAaHHUE TPOILIECCOB OKpAIIMBAaHUA IUIAMEHM HOHAMU HATpHsl, KaJIUs W KaJbLUA
(BO3MOKHO HCIIOJIB30BAHUE BHUIEOMATEPUAIIOB), MCCIeAOBaHUE aM(pOTEPHBIX CBOMCTB
TUAPOKCUIA ATFOMUHHS U TUAPOKCUIA [IUHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BaxHenmme MeTamibl U UX COCIUHEHUS.

XuMUA ¥ OKpYKaLIas cpeaa

BemecTtBa u wmarepuansl B TOBCEIHEBHOM >KM3HM 4ellOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuii B ObiTy. I[lepBas momomns mpu
XUMUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpyKarolied cpeasl (mpedenbHas AOMyCcTUMast
KoHIeHTpanus: Bemiects, aanee — [IJIK). Ponbp Xxumum B penieHUH 3KOJIOTUYECKHUX
pooieM.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE
MaTepuabl).

Mesxcnpeomemmnuwie ceasu

Peanmnzanuss MeXNpeIMETHBIX CBSI3€M MpU M3YYEHUH XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHUM,
TaK U MOHATUM, SBJISIFOUIUXCA CUCTEMHBIMH JJISl OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O UK.

OO61Me ecTeCTBEHHO-HAy4YHbIC MTOHATHUS: HAYYHBINA (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaluM3, CHUHTE3, KiacCuUKaIus, MNePUOIUIHOCTh, HAOIIONIEHHE, JKCIIEPUMEHT,
MOJICTUPOBAHUE, U3MEPEHHUE, MOJEb, SBJICHUE, MAapHUKOBBIA 3P(EKT, TEXHOJIOTHS,
MaTepuallbl.

®dusuka: Marepusi, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, WU30TOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUIN 3apsi, MPOBOJHHUKHU, MOITYIPOBOJHUKH,
TUDJIEKTPUKH, (OTOIIIEMEHT, BEIIECTBO, TE€JI0, 00bEM, arperaTHOE COCTOSIHUE BEIIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTh, KpPUCTAUIMUECKas pemETKA, CIUIaBbl, (QU3UICCKUC
BEJIMUUHBI, E€JUHUIIBI W3MEPEHHUS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3NIHI,
Comnnue.

buonorusa: ¢otocuntes, abixaHue, OWocdepa, HSKOCHCTEMA, MHUHEPATbHbBIE
yI0OpEeHMS, MUKPOSJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIC TOPOMIBI, TOJE3HBIE
HCKOTIaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yJIbTaThl OCBOCHUS ITPOTrpaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHUs
JOCTUTAIOTCST B XOA€ OOy4YeHHs] XUMHUU B €IUHCTBE YYEOHOW M BOCHUTATEIHHOU
JEATEeIbHOCTU B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMHU COLIMOKYJIbTYPHBIMU U
TyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, TPUHSATHIMH B OOINECTBE TMPABWIAMH U
HOpMaMU MOBEACHUS M CHOCOOCTBYIOT MpOIECCaM CaMOTO3HAHUS, CAMOPAa3BUTUSA U
COIMAIIM3AIIU O0YYaIOIINXCA.

JInaHOCTHBIE pe3yNbTaThI OTPAXKAKOT TOTOBHOCTh o0y4Jaronmxcs
PYKOBOJICTBOBAThCA CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIIMN U pacIIUpEeHUE
OTIBITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoTHYECKOr0 BOCIMTAHUA:

LHEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY H
HAy4YHOMY HacCJeIHWI0, TIOHMMaHUS 3HA4YCHHs XHUMHYECKOM HAyKh B IKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOW WHQpOpMAIUe o
MEePEIOBbIX JOCTIKEHUSIX U OTKPBITUAX MHPOBOM M OTCUYECTBEHHOW XHUMMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUS:

MPEJCTABIICHHS O COLIMATBHBIX HOpMaX U MpaBUJIaX MEXKJIMUYHOCTHBIX OTHOIICHUMN
B KOJUICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM,
y4eOHOMCCIIEI0BATEILCKOM, TBOPUECKON M APYTUX BUIAX ACATEIHHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATEIbHOCTH  IMPU  BBINOJIHEHUH  YYEOHBIX,
MO3HABATENIbHBIX 33Jlay, BBIIOJIHEHUH XUMHUYECKHUX OKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHMMAHWIO W B3aWMOITOMOINN B TIPOIIECCE
ATON y4eOHOW NEeATeIbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE IMOBEJACHUE U TMOCTYIKH
CBOUX TOBApHILEH C MO3UUUN HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUS
MOCJEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHHUA:

MUPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE M XUMHUUYECKON peakIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIIOIINE OCHOBY
JUISl TIOHMMAaHMsI CYUTHOCTH HAyYHOM KapTHHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS PUPO/bI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJAHON CPEIOH, O
POJI XUMUH B TTIO3HAHUU ATUX 3aKOHOMEPHOCTEI;

MO3HAaBaTeJIbHbIC MOTHBBI, HAIPABJICHHBICE HA TMOJYyYCHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOAWMbIC [JIsi OOBSICHEHUS HAOIIOJAaeMbIX TMPOIIECCOB U  SBJICHUMA,
M03HABATENbHOMN, HHOOPMAITMOHHONW M YUTATEIBCKON KYJIbTYphI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM palOThl € Y4eOHBIMM TEKCTaMH, CIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHHUECKUMH CPEJICTBAMHA HH(POPMAITMOHHBIX TEXHOJIOTHIA,



UHTEpeC K OOYy4YeHMIO M T[IO3HAaHWIO, JHOO3HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM000pa30BaHUI0, MPOEKTHOM M UCCIIEI0BATENIbCKON IE€ATEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS 00YUYEHUS B JaJIbHEHIIEM;

4) popMupoBaHUS KYJIbTYPbI 310POBb:

OCO3HAaHME LIEHHOCTH >KU3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3/10pOBbIi 00pa3 )KU3HU, OCO3HAHUE TIOCTIEACTBUNA U HENIPUATHE BPEIHBIX
OpUBbIYEK (YHOTpPEOJEHUS alKOIojsl, HApKOTUKOB, KYypEHHs), HEOOXOAUMOCTH
COOIOICHNS TIPaBWJI OE30TACHOCTH MPHU OOpAIEHUH ¢ XUMHYECKUMH BEUIECTBAMH B
OBITY M peabHOU KU3HHU;

5) Tpy10BOro BOCIMTAHUS

MHTEpEC K IMPaKTUYECKOMY H3YyUEHHUIO NMpodeccuil U TpyJa pas3IMyHOro poja,
YBaXXEHHE K TPYAYy U pe3yibTaTaM TPYAOBOU NEATEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUSI MPEIMETHBIX 3HAHWM MO XUMUM, OCO3HAHHBIA BHIOOP WHIUBUIYATBHOU
TPACKTOPUHU TPOJOJDKEHUS OO0pa3oBaHHS C Y4YETOM JIMYHOCTHBIX WHTEPECOB U
CIIOCOOHOCTM K XUMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEW, YCHEIIHOM
npo(eCCUOHATIBHON NI€ATEIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHMH, TOTOBHOCTb
aJlanTHPOBAThCA B Mpo(heccroHalIbHOM cpee;

6) IK0JIOrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMUYECKH I1€JIeCO00pa3HOe OTHOIIEHUE K MPUPOEC KaK UCTOYHUKY >KM3HHU Ha
3emiie, OCHOBE €€ CyIECTBOBaHUS, IOHUMAHUE LIEHHOCTH 3J0pPOBOrO M 0€3011acHOTrO
oOpa3a >KM3HH, OTBETCTBEHHOE OTHOUIEHHME K COOCTBEHHOMY (PU3HUECKOMY U
MICUXUYECKOMY 30pOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS MpaBUil O€30MacCHOIO
MOBEJEHUS MpU pabOTe ¢ BEUIECTBAMH, a TAK)KE B CUTyalUsAX, YTPOXKAIOUIUX 310POBbIO
1 JKU3HHU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJIydaeMble NpPU M3YUYCHUM XUMHUH, IS
pelIeHns 3a/ad, CBA3AHHBIX C OKPYXKAIOUIEH NPUPOAHOM CpeloH, IJsl MOBBILICHUS
YPOBHSI 3KOJIOTUYECKOHN KYJIbTYpbl, 0CO3HAHUA TJIOOATHOTO XapaKTepa 3KOJOTHYECKHUX
npoOjeM W MNyTed HX pEelIeHUs IOCPEICTBOM METOAOB XHWMHH, 3KOJOTHYECKOTO
MBIIUICHUSI, YMEHHSI PYKOBOACTBOBAThCS UM B MO3HABATEIbHON, KOMMYHUKATUBHON H
COIIMAJIbHOM MTPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTATOB  BBIACIAIOT  3HAYAMBIE  JUIA
dbopMUpOBaHHUS MHPOBO33PEHUSI OOIIEHAYYHBbIC TOHATHS (3aKOH, TEOpHUS, MPUHIHII,
runoresa, (akT, CUCTEMA, MPOLECC, FKCIEPUMEHT U JIPYTroe€.), KOTOPbIE UCIOIb3YIOTCS B
€CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETAX U MO3BOJSIOT Ha OCHOBE 3HAHUI U3 3TUX
npenMeToB (OPMUPOBATH MPEACTABICHUE O ILEIOCTHOM HAyYHOW KapTHHE MHpa, U
YHUBEpCaJbHblE  y4eOHblE  JEHCTBUS  (IMO3HABATENbHBbIE, = KOMMYHUKATUBHBIE,
pPETYNATUBHBIE),  KOTOphIe  oO0ecneunBarOT  (HOpPMHpPOBaHHME  TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHMIO U OCYILIECTBICHUIO YU€OHOU NeSTEIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA



ba3oBble Jiornueckue JeMCTBHA:

YMEHHUSI UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOEHUU 3HAHWIL:
PacCKpbIBaTh CMBICT XUMUYECKUX TMOHSATUN (BBIENATh HUX XapaKTepHbIE MPHU3HAKH,
YCTaHaBJIMBATh B3aMMOCBSA3b C JPYTMMH MOHSTUSMH), HMCIOJb30BATh TMOHSITHUS IS
OOBSCHEHHSI OTHENBHBIX (DaKTOB W SIBJICHWH, BHIOMpPATh OCHOBAHWUS M KPUTCPUU IS
KJaccu(UKAIMM XUMUYECKUX BEHIECTB W XUMHUYECKUX PEaKIUW, yCTaHaBIUBATh
NPUYUHHO-CJICICTBEHHBIE CBSI3U MEXIY OOBEKTaMH HM3YyUEHHsS, CTPOUTH JIOTHYECKUE
paccyxaeHus (MHAYKTUBHBIC, JCAYKTHUBHBIC, IO aHAJIOTHU), JeJaTh BBIBOABI U
3aKJTIOYCHUS;

YMEHHE TPUMEHATh B TMPOIECCE TMO3HAHUS TMOHATUSA (NPEeIMETHhIE U
METaIpeMETHbIE), CUMBOJMYECKHUE (3HAKOBBIC) MOJEIH, HCIOJIb3YyEeMble B XHMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XHMHHM MOJICIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJI DJJIEMEHTAa), XUMHUYecKas QopMmysia U ypaBHEHHE
XUMUYECKOUN peakiuu — NpU pelIeHUd y4eOHO-M03HABATENIbHBIX 3a/1au, C YYETOM ITHX
MOJIENIbHBIX TIPEJICTABJICHUN BBISIBISATh U XapaKTEPU30BaTh CYIIECTBEHHbBIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEHIECTB M XUMHUYECKUX PEaKIUH, BBISBISATH
o0lue 3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBSI3M M TPOTUBOpEYHs] B
M3y4aeMbIX MPOIIECCaX U SBJIICHUSIX.

Ba3oBble uccienoBarebcKkue 1eiiCTBUSA:

YMEHHUE UCIOJb30BaTh IIOCTABJICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHHUA, a TaK)K€ B KaueCTBE OCHOBBI i (POPMUPOBAHUSI THIOTE3bI MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpuOOpETEHUE OMbITa 10 I[IAHUPOBAHWIO, OPTaHW3AIMd H  IPOBEICHHUIO
YUYEHUYECKUX  DKCIIEPUMEHTOB, yMEHME HaOJIoJaTh 3a  XOJIOM  Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (opMyIupoBaTh OOOOIICHHS U
BBIBOJIbI TI0 PE3YyJbTAaTaM MPOBEAEHHOIO ONbITA, UCCIEAOBAHUS, COCTABIATh OTYET O
poeIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpaTh, AaHAIM3UPOBATh W HHTEPIPETHPOBATH HHGPOPMAILIUIO
pPa3NUYHBIX BUJOB M (OPM MPEACTABICHHS, IMOTYYAEMYK0 U3 Pa3HbIX HMCTOYHUKOB
(Hay4YHO-TIOMYJISIpHAST JTUTEpATypa XUMHUYECKOTO COJIepKaHMs, CIPABOYHBIE MOCOOUS,
pecypcel MIHTepHETa), KPUTHYECKH OIEHHWBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO
UH(}OpMAIHIO;

yMEHUE TMPUMEHSTh pa3IU4YHble METOJbI M 3alpoChl NpPHU TOUCKE U OTOOpe
uH(GOPMAIIU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX ISl BHITIOJTHEHUS! YUYEOHBIX
M TI03HABATENBHBIX 3aJad OMNpPENeIEHHOTO THIA, MPUOOpPETEeHHWE OMbITa B 00JIACTH
WCIIONIB30BaHUsA ~ WH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUW,  OBJIAJICHUC
KyJbTYpOM  aKTUBHOTO  HUCIIOJL30BaHUS  PA3JIUYHBIX  MOMCKOBBIX  CHUCTEM,
CaMOCTOSTENIbHO BBIOMPATh ONTHUMANbHYIO (OpMy TpelcTaBiieHus HHGOpMAIUK U



WUTIOCTPUPOBATh pElIacMble 3aa4l HECIOKHBIMU CXEMaMH, JuarpamMmamMu, JpyruMu
dbopmamu rpadUKu 1 UX KOMOUHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh W AHAJIM3UpOBaTh B  Ipolecce y4yeOHOH U
UCCJIEI0OBATENIbCKON JACSTENBbHOCTH HH(POPMALMIO O BIMSHUM [POMBILIIEHHOCTH,
CEJIbCKOTO X0351CTBA U TPAHCIOPTA HA COCTOSTHUE OKPYXKAIOLIEH MTPUPOTHOMN CPEIb.

KoMMyHHKaTHBHBIC YHHBEpPCAJbHbIC YYeOHbIe NeHCTBHA:

YMEHHUsI 3a/1aBaTh BOIPOCHI (B XoA€ auanora u (Win) IUCKYCCHH) IO CYIIECTBY
oOcyXaaemMoi TeMbl, (POPMYIUPOBATH CBOM MPEIOKEHHS] OTHOCUTEIHHO BBITIOTHEHHS
MPEIIOAKECHHOM 3a/1a4H;

YMEHUS NPEJCTABIATh MMOJTYYEHHbIE PE3YJIbTATHI I03HABATEIBLHON JIEATEIbHOCTH B
YCTHBIX W IHCbMEHHBIX TEKCTaX; JEJaTh IPE3CHTALMIO PE3YJIBTATOB BBINOJHEHUS
XUMHUYECKOTO HJKCIepuMeHTa (J1ab0paTOpHOTO OmbITa, JAOOpaTOpHOM paboThI 110
HCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

yMEHUs y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B  COBMECTHOU
[IO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM ACATENBHOCTH IPU PEIICHWN BO3HHUKAIOIINUX
npo0JsieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAaHUS MO3ULMH (00Cy)KaeHMUS,
OOMEH MHEHMSIMHM, «MO3TOBBIE IITYpPMbI», KOOpPAMHALMS COBMECTHBIX JEHCTBHIA,
OTpe/ieJICHNE KPUTEPHUEB IO OIEHKE KaueCTBa BHITIOJIHEHHON pabOThI U Apyrue).

PeryisiTHBHBIE YHMBepPCAaJbHbIe YueOHbIe NeliCTBHA:

YMEHHE CAMOCTOSTEIBHO ONPENEIATh LENM JEATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISITh, KOHTPOJMUPOBaTb M NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTh, BBIOMpaTh Hambosnee 3(PPeKTUBHBIE CIIOCOOBI pEIICHUs YYEOHBIX U
MO3HABATENIbHBIX  3a/1ad, CAMOCTOSITENbHO  COCTABJISTH WM  KOPPEKTHPOBATH
IIPEUVIOKEHHBIM aNTOPUTM JEUCTBUM NMPH BBITOJHEHUU 3aJaHUN C YYETOM IOJYYEHUS
HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTaX — BELIECTBAX U pPEAKLUSAX, OLICHUBATH
COOTBETCTBHUE IIOJIYYEHHOTO pe3yJbTaTa 3asBJIICHHOM LIEJIM, YMEHHE HCIIOIb30BAaTh U
aHAJIU3UPOBATh KOHTEKCTHI, MPE/IaraéMble B YCIIOBUU 3a1aHUA.

HPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpeaMeTHBIX pe3yJIbTaTOB 110 OCBOEHHUIO 00S13aTENBHOIO COJIEPIKAHUS,
YCTaHOBJIEHHOTO JaHHOU (henepanbHOM paboyeil mporpaMMoi, BBIACISAIOT: OCBOCHHbBIE
oOy4arolMMUCs HaydHbIE€ 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUM, crienupuiecKkue st
MpPEAMETHON 001acTH «XUMUsS», BUIbI JEATEIBHOCTH MO MOJYYEHHIO HOBOT'O 3HAHUA,
€r0 MHTEPIIPEeTalNU, TPEOOPa30BAHUIO H PUMEHEHHUIO B PA3JIMUHbBIX YU€OHBIX U HOBBIX
CUTYyaLUX.

K kxoHiy oOyueHus B 8 kJacce mpenMeTHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCSI YMEHHIA:

e PaCKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TOHSTHI: aTroM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMECh (OJTHOPOAHAS U
HEOJHOpO/IHAs1), BaJICHTHOCTh, OTHOCUTENIbHAas AaTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasl A0JISI XUMUYECKOTO 2JIEMEHTA



B COCJMHEHUHU, MOJISPHBIH  00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPUIIATEIBHOCTD, CTETICHh OKUCIICHUS, XUMUYECKas peakius, Kiaccuduxanus
peaKkIuii: peakuun COECAUHEHHUS, pEaKIMK PA3JI0KEHUS, PEaKIIMU 3aMEIICHUS, PEAKIINN
oOMeHa, 3K30- U IHAOTEPMHUUYECKUE PEAKIUH, TEII0BOM 3P (DEeKT peakuuu, 1Ipo aToma,
AJIEKTPOHHBIN CJIOW aToma, aTOMHas OpOWTalb, paguyCc aroMa, XUMHUYECKas CBS3b,
NOJISIpHAst W HEMOJSpHAs KOBAJICHTHAsl CBSA3b, MOHHAS CBSI3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBas JI0JIsl BellecTBa (MPOIIEHTHAs! KOHIIEHTpPAIIs) B paCTBOPE;

e WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TMOHSITUUA M MPUMEHSThH
AT TIOHATHS TIPU ONMKUCAHUU BEIIECTB U UX MPEBPAICHUN;

¢ ICTIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJISI COCTAaBJICHHs (DOPMYJ BEIIECTB U
YPaBHEHUNM XUMUUYECKUX PEAKLINM;

e OTIPEACIISATH BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX, CTETICHb
OKHCJICHUSI DJJIEMEHTOB B OWHApHBIX COCAMHCHUSIX, NPHHAIICKHOCTh BEIIECTB K
onpenen€éHHOMY KiacCy CO€IMHEHHd 1o (opmyiaMm, BHJA XHUMHYECKOW CBA3U
(KoBaJIeHTHasl M MIOHHAsI) B HEOPTAaHUYECKUX COCANHEHUSX;

epackpbiBaTh  cmbicn  llepuommueckoro  3axkona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKHUX
AJIEMEHTOB OT UX MoJioxkeHus B [lepuoandeckoi cucreme, 3aKOHOB COXPAHEHHS] MaCChI
BEIIIECTB, TOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTapo;

¢ ONKUCHIBATh U XapaKTEpPHU30BaTh TaOnuuHyio (opmy Ilepuoamdeckoil cucTembl
XUMHUYECKUX DJIEMEHTOB: pa3inuyaTh MOHIATHS «IJIaBHas moArpynmna (A-rpymma)» u
«noboyHas mnoarpynna (b-rpynma)», Manble U OOJbIIME TEPUOIBI, COOTHOCUTH
0003HaueHUs, KOTOpble UMEIOTCsA B Tabmuie «llepmomnyeckas cucteMa XUMHUYECKUX
anemeHnToB /I. MI. MeHneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKAMHM CTPOCHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsll sjpa, oOIlee 4YHUCIO 3JJIEKTPOHOB U
pacrmpeiesieHrue uX 1Mo AJIEKTPOHHBIM CIIOSM);

e KJTAaCCU(PUIIUPOBATL XUMHUYECKHE DOJEMEHThI, HEOPTaHWYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YUCIAYy U COCTaBy Y4YacTBYIOIIMX B PEAKIMU BELIECTB, IO
TeroBomy dhdexry);

e XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHMMHYECKHE CBOMCTBAa BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPIKIasi ONUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

e IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KAau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH MNPOTEKaHUS XUMHUECKUX TMPEBPAIICHUNA B Pa3IUYHBIX
YCIIOBUSIX;

e BEIYUCJISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYHO MAacChl BEIIECTB,
MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa Mo (opmyJie COSAUHEHUS, MACCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN peaKInu;

e IPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHON NEATEIIBHOCTH — aHallu3 U
CUHTE3, CpaBHEHUE, O0O0OOIICHHE, CHCTeMAaTH3allMI0, KJIACCU(PUKAIINIO, BBISBICHUE



IPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHUs CBOMCTB BELIECTB M XUMHUYECKHUX
peakiuii, €CTeCTBEHHO-HAay4HbIE METObl IO3HAHUS — HaONIOEHUEe, H3MEpEHUE,
MOJIEIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

e CJIEOBATh MpAaBWJIaM IOJIb30BAaHUS XHMHUYECKOW NOCYJOM W J1abopaTOpHBIM
o0oOpy/noBaHMEM, a TaKKe MpaBWJIaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSAMU O BBIIIOJIHEHUIO Ja0OPATOPHBIX XUMHUYECKHUX OMBITOB MO MOJIYYEHHUIO U
COOMpPaHHIO Ta3000pa3HbIX BEIIECTB (BOAOpPOAAa M KHUCIOPOJA), MNPUTOTOBIECHUIO
PacTBOPOB C ONPEAECIEHHON MAacCOBOM JIOJIEHM PACTBOPEHHOTO BENIECTBA, INIAHUPOBATH
Y NPOBOJAUTH XMMHUYECKHE SKCIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TIOMOIIBIO0 MHIUKATOPOB (JTakMycC, (heHON(PTATCHH, METUIIOPAHK U APYTHE).

K koHiy oOyueHuss B 9 Kjacce nmpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

e PaCKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX MOHATHA: XUMUYECKUU 3IJIEMEHT,
aToM, MOJIEKyJa, WOH, KATHOH, aHWOH, IPOCTOE BEHIECTBO, CIIOKHOE BEILECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHUCIICHMS, XMUMHUYECKass pPEeaKLus,
XUMHUYECKas CBSI3b, TEIJIOBOM A(P(EKT peakiuu, MOJib, MOJISIPHBIH OOBEM, pacTBOp,
AJIEKTPOJIUTBI, HEJIEKTPOJIUTHI, ICKTPOIUTHYECKAs OUCCOLMALUA, PEaKUUA HOHHOTO
oOMeHa, KaTajan3aTop, XMMHUECKOE paBHOBECHE, 0OpaTUMBbIE U HEOOPATUMBIE PEAKIIIH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEaKLUH, OKHUCJIUTENIb,  BOCCTAHOBUTEINb,
OKHCJICHUE U BOCCTaHOBJIEHHE, aJUIOTPOIus, aM(pOTEpHOCTb, XUMHYECKas CBS3b
(koBaJICHTHasi, HWOHHAs, METAJUIMYECKas), KpUCTa/NIMYecKass peIeETKa, KOppo3us
METaJUIOB, CIUIABbl, CKOPOCTb XHWMHMUYECKOW pEaKIUH, NpPeIebHO AOMyCTUMAas
koHueHTpanus [1/IK BemecTsa;

 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHX MOHATUA U MPUMEHSTH
9TH TOHSTHS IPU ONIMCAHUU BELLECTB U UX IPEBPALICHUN;

¢ ICTIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JJISi COCTaBJIEHUS (POPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

* ONIPEACNIATh BAJIEHTHOCTh M CTENEHb OKHUCJIEHUS XHWMHUYECKHX DJJIEMEHTOB B
COCIMHEHMSX Pa3jJM4YHOrO0 COCTaBa, NPHUHAMIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJacCy COEAMHEHMH Mo (opMyisiaM, BHUJ XUMUYECKOW CBS3M (KOBaJIECHTHAs, MOHHAs,
METAJIMYECKasl) B HEOPraHMYECKUX COCIUHEHMSX, 3apsii HOHAa IO XUMHUYECKOU
dbopMmyIe, xapakTep Cpeasl B BOJHBIX PacTBOpaX HEOPTaHUYECKUX COCAMHEHUH, THI
KPUCTAJUIMYECKON PEMIETKHM KOHKPETHOTO BELIECTBA;

epackpbiBaTh cMbich [lepuogmueckoro 3akona J[. WM. MenneneeBa u
JE€MOHCTPUPOBATh €0 IOHMMaHUE: OMHUCHIBaTh U XapaKTEepU30BaTh TAOIUYHYIO GOpMY
[lepponnueckold CUCTEMBbl XMMHYECKUX JJIEMEHTOB: pa3iuyaTh IOHATUS «rJaBHas
noarpynna (A-rpynma)» u «mobounas noarpynma (b-rpynma)», mansie u Oombiive
NepPUOAbl, COOTHOCUTH 0003HAYECHHSI, KOTOPhIE UMEIOTCS B MEPUOIUIECKON TabuIle, C
YUCJIOBBIMU XAapAaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sizipa, o0Iee YUCIO 3JIEKTPOHOB U PAaCHpPEEICHUE UX IO JIEKTPOHHBIM CJIOSM),



OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB DJJIEMEHTOB M HX
COCIMHECHUH B MPEAEIax MajbIX MEPUOIAOB U TJIABHBIX MOJATPYIII C YYETOM CTPOCHUS UX
aTOMOB,;

e KJTACCU(PUIIUPOBATh XUMHUYCCKHE DJEMEHThI, HEOPTaHWYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (10 YUCIAYy U COCTaBy Y4YacTBYIOIIMX B PEAKIMU BELIECTB, IO
TerioBoMy 3G (PEeKTy, 0 UBMEHEHUIO CTEIIEHEH OKUCIICHUS XUMUUECKUX DJIEMEHTOB);

e XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE U CIEU(UUESCKNEe XUMHUUECKHUE CBOMCTBA
MPOCTHIX W CIIOXKHBIX BEIIECTB, MOATBEPK/IAsi ONUCAHUE NMPUMEPAMH MOJEKYJSIPHBIX U
VOHHBIX YPABHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHM;

e COCTaBJISITh YPABHEHUS JJIEKTPOJIUTAYECKOW AUCCOUMALMUA KHUCJIOT, LIEJIOYEH U
COJICH, TOJIHBIE W COKpalIEHHbIC YpPaBHEHHS pPEaKIMii MOHHOrO OOMEHa, ypaBHEHUS
peaKiuii, MOATBEPKAAIOIIUX CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEKIY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

e PaCKpbIBaTh CYIIHOCTb OKHCIINTEIILHO-BOCCTAHOBUTEIILHBIX peaKunit
MOCPEJCTBOM COCTABJICHUS DJICKTPOHHOTO OaaHca 3TUX PeaKInii;

¢ [IPOTHO3MPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTA OT WX CTPOCHMS,
BO3MOXKHOCTH ITPOTEKAHUS XUMUYECKUX MPEBPAIIEHUHN B pa3IMYHbBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO MAcCChl BEUIECTB,
MAaCCOBYIO JIOJII0 XMMHUYECKOIO 3JIeMEHTa Mo (opmyJie COSCAUHEHUS, MACCOBYIO JOJIIO
BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEAKIINH;

e COOJIIO/IATh TIpaBWJIa TMOJIL30BAHUSI XMMHUYECKOM TMOCYIO0H U J1abopaTOPHBIM
o0opyIoBaHHEM, a TAaKXe TpaBWIa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMU MO BBITIOJIHEHUIO TA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYUYCHUIO U
coOMpaHunIo ra3000pa3HBIX BEMIECTB (aMMHUAKa U YTIIEKHUCIIOTO Ta3a);

¢ IIPOBOJUTh PEAKIMWHU, MNOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3JIUYHbBIX
BEILIECTB: PACMO3HABATh OINBITHBIM IMYTEM XJOPUI-, OpOMHA-, HMOAHWA-, KapOOHAaT-,
docdar-, cunmkar-, cyiabdar-, THIPOKCHUA-HOHBI, KATHOHBI aMMOHHS W HOHBI
W3YyYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHHUYECKUX
BCIIICCTB;

e IPUMEHATh OCHOBHBIE OINEPAllMM MBICIUTEIIBHON HEATEIbHOCTA — AaHAJIN3 |
CHHTE3, CpaBHEHHE, O0O0OIIEHHE, CHUCTEeMaTH3allui0, BBIABICHUE IPUYUHHO-
CIEJCTBEHHBIX CBS3C€H — IJI1 M3YYCHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIUU,
€CTECTBEHHO-HAYYHBIC METO/IbI IO3HAHKS — HAOIOICHNE, M3MEpPEHNEe, MOJCITUPOBAaHNE,
AKCTIIEPUMEHT (peabHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
KosmnuecTBo yacos
Ne HanmeHnoBanue pa3ieiioB u DJIeKTpOoHHbIe (LM (poBbIE)
KonTtpoJuabnsbie IIpakTnuyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHBIC PeCypChI
padoThI padoThI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK
’ IIPAKTUYECKON JEATEIbHOCTU https://m.edsoo.ru/7f41837¢
4eJI0BEKa
12 BemtecTtBa 1 xXuMu4eckue 15 | bu6munoreka LIOK
’ peakuuun https://m.edsoo.ru/7f41837¢
Hroro no pasneny 20

Paspnen 2. BaxkHeiiume npeacraBuTeu

HEOPraHnvIeCKUX BEIIECTB

’1 Boznyx. Kucnopon. [lonsitue 6 bubnuotexa [IOK
00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopon.Ilonstue o kucinorax 2 1 bubnuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [Tonsitue 06 5 | | bubnmnorexa [JOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 1 1 bubnuoreka [{OK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazaeny 30

Paspnen 3. llepnonnueckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema

31 XUMHYECKHX 3eMeHToB 1. .
MenneneeBa. CTpoeHne aToma
XHUMHYECKas CBS3b.

3.2 OKucauTeNnbHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

Uroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6mmnoreka LIOK
https://m.edsoo.ru/7f41837¢c

bu6munoreka LIOK
https://m.edsoo.ru/7f41837¢c

bu6munoreka LIOK
https://m.edsoo.ru/7f41837¢c

bu6munoreka LIOK
https://m.edsoo.ru/7f41837¢c




9 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne ni/m P Kourpoabubie IIpakTuyeckue (upp )
MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. BemecTBo U XMH4yeckmne peakuun
11 IToBTOpenue u yriyOiaeHue 3HaHUH 5 1 bubnuotexa [IOK
’ OCHOBHBIX Pa3/IeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuorexa [JOK
' peakIuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKAs JUCCOLMAIIHS. 2 | | bubnmnorexa [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Paspnen 2. HemeTa/uibl M X COeIMHEHUSA
71 OO11as xapaKTepUCTHKA XUMHUYECKHX 4 1 bubnuotexa [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mrast xapakTepruCTUKa XUMHYECKIX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé€ 6 Bubamorexa [IOK
' PymIsL. &P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6mrast XxapakTepruCTUKA XUMHYECKUX
23 aneMeHToB VA-rpynnsl. A30T, pochop u ux 7 1 buomorexa OK
’ PYHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO11ast xapaKTepUCTHKA XUMUYECKHX
24 anemeHToB [VA-rpynnsl. Yriaepoa u 8 1 2 bubmorexa [JOK
’ . PYHIIEL poa https://m.edsoo.ru/7f41a636
KPEMHHU ¥ UX COCTMHEHUS
Uroro no pazneny 25




Pasznea 3. Mera/iibl 1 HX COeIHMHEHH ST

. bubnuotexa [JOK
3.1 Obmme croficTEa METAILIOR 4 https://m.edsoo.ru/7f41a636
bu6mmorexa LIOK
32 B 7| 16
aKHEHNIINe METAJUIBI U UX COEINHEHUS hitps://m.edsoo.ru/741a636
Hroro no pasneny 20
Pasnen 4. Xumus u okpykaiomnias cpeaa
4.1 BemecTBa 1 MaTepHalIbl B JKU3HU YEJIOBEKA 3 bubmmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
Pe3epBHOE Bpems 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KNIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabnbie  IIpakTnuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| [Ipenmer xumun. Posib XuMuM B )KU3HU YETIOBEKA. | bubnnorexa HOK
Tena u BewmecTsa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 [TonsiTue 0 MeTogax MO3HAHUS B XUMUU 1

https://m.edsoo.ru/ff0d227¢

[IpakTuueckas pabora Ne 1 «IIpaBuiia paGoTsl B
bu6mmoreka [IOK

. 1
3 nabopaTopuu U IPUEMBI OOPAIICHHS C https://m.cdsoo.r/f0d23de

1a00paTOPHBIM 000PYIOBAHUEM

4 YucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus | bubnmnoreka [JOK
cMmecei https://m.edsoo.ru/ff0d26¢ca

5 [IpakTuueckas padora Ne 2 «Pa3nenenue cmeceil (Ha 1 bubnnorexa HOK
IpUMepe OYUCTKH [TOBAPEHHOH COJIN)» https://m.edsoo.ru/ff0d28c8

bubnnorexa HOK
6 ATOMEL H MOJEKYJIb! ! https://m.edsocl)_.lru/fde2a6c

7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubmuorexa [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cnoXHBIE BELIECTBA 1 bubmorexa LOK
https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnnorexa LOK
https://m.edsoo.ru/ff0d2d50

10 3aK0H OCTOSHCTBA COCTaBa BEI[ECTB. XUMMUYECKas | bu6mmoreka [IOK

dbopmyna. BaleHTHOCTh ATOMOB XUMUYECKUX https://m.edsoo.ru/ff0d2eae




3JICMCHTOB

OtHOocuTenbHAs aToMHas Macca. OTHOCUTEIbHAS bu6mmoreka [IOK
11
MOJIEKYJIIpHast Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XMMHYECKOr'0 2JIEMEHTA B bu6nmnoreka [JOK
COCIMHCHUHN https://m.edsoo.ru/ff0d350c
bu6nuoreka [IOK
. Mons. M
13 KonnuecTtBo BemectBa. Monbs. MonsipHast Mmacca hitps://m.cdsoo.rw/f0d5230
14 ®u3nuecKue 1 XUMHUECKHUE SIBJICHUSA. XUMUUYECKast bubnmnoreka [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3naky 1 yciioBUs IPOTEKAHUS XUMHUECKUX bubnnorexka [HOK
peakuun https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MAaCChI BEIICCTB. XUMUYECKUE bubnmnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/ff0d3b88
Brluucnenust koaudecTBa, Macchl BEIIECTBA 110 bubnmnoreka [JOK
17 .
YPaBHEHUSAM XUMUUYECKUX pEaKLUi https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuueckux peakiuii (coeinHeHus, bubnnorexka [HOK
18
pa3IoXKeHUs, 3aMeIlleHus, OOMEHa) https://m.edsoo.ru/ff0d3{34
19 M. B. JIoMOHOCOB — y4E€HBIA-IHITUKIIOTIEIHUCT. bubnmnoreka [JOK
O00011eHNe U CUCTEMAaTU3AIMS 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTtponbHas padora Nel no reme «BermiectBa u bubnmoreka [IOK
XUMHUYECKHE PEAKLIUN» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocra Bo3ayxa. Kucnopon bubnuorexa [JOK
21
— 3JIEMEHT U IpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
dusnuecKue 1 XUMHIECKUE CBOMCTBA KUCIOPOIa
22 (pea okuciienus, ropenue). [lonstue 06p " bubmmorexa LIOK
KIIMH OKUCJICHH .
peaxtl > TP https://m.edsoo.ru/ff0d4614
OKCHJIAX
3 CniocoO0bI Moy4eHus KUCIopo/ia B 1a00paTopuu U bubnmnoreka [JOK

IpOMBINUIEHHOCTH. [IpumMeHeHue kuciopoaa

https://m.edsoo.ru/ff0d497a




TennoBoii 3¢ ekt XuMuueckoil peakiuu, HOHATHE O

bu6nuoreka [IOK

24 TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- U hitps://m.cdsoo.ru/f0d4790
SHJOTEPMHUECKUX PEAKIIMSIX

)5 TormnuBo (HedTh, yroib U MeTaH). 3arpsi3HeHe bubnnorexka [HOK
BO3/1yXa, CIIOCOOBI €ro MPeJ0TBPaICHHS https://m.edsoo.ru/ff0d4c4a

26 [IpakTuueckas pa6ora Ne 3 no teme «Ilomyuenue u bubnnorexka [HOK
cobupaHue KUCIOPO/1a, U3YICHUE €T0 CBOHNCTBY https://m.edsoo.ru/ff0d4ae2

7 Bomopon — a5ieMeHT 1 MpoCTOe BEIIECTRO. bu6nmnoreka [JOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0

)3 du3nyecKue 1 XMMHUYECKUE CBOMCTBA BOIOPOA. bubmuorexa [JOK
[Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0

bubnnorexa [HOK
29 [ToHsTHE O KHCIIOTAX U COJISIX hitps://m.c dsogru JE0d50d2
30 Crioco0bI nostyueHust BOAOPOAa B J1aOOpaTOpUu ngs/l;lrf:;sigg/lngMddo

31 [IpakTuueckas padora Ne 4 o teme «llonyuenue u bubnnorexka [HOK
coOupaHue BOAOPOa, U3yUCHHE €T0 CBONCTB https://m.edsoo.ru/ff0d4{42
32 MonsipHblii 00bEM ra3oB. 3ak0oH ABOTapoO ngi;if;:oggi 0d542e

13 Berancnenus 00pEMa, KOJIMYECTBA BEIIECTBA T'a3a 110 bu6mmoreka [IOK
€ro U3BECTHOMY KOJMUYECTBY BEIIECTBA MU 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruucnenust 00b€MOB ra30B 110 YPAaBHEHHUIO PEAKIIUH bubnmnoreka [JOK
Ha OCHOBE 3aKOHA 0OBbEMHBIX OTHOLIEHU ra3oB https://m.edsoo.ru/ff0d5708

35 duznyeckre 1 XUMHUYECKHE CBOMICTBA BOJIBI bubnnorexa LIOK
https://m.edsoo.ru/ff0d587a

. bubnmnoreka [JOK
36 CocraB ocHoBanuil. [lonsitne 06 nHIUKATOpaAX https://m.edSO(I)_.Iru/fde5962

37 Bopna xak pactBoputens. HacblieHHbie 1 bubnuorexa [JOK




HCHACBIIICHHBIC PACTBOPHI. MaccoBas 1071 BEllecTBa

https://m.edsoo.ru/ff0d5b40

B PacTBOpE
[IpakTuueckas padora Ne 5 mo teme
38 «IPI I/IFOTOBJ‘ICHII/:I)C aCTBOPOB C OIpeIeIEHHON bubmorexa [TOK
p . . p p peA https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JI€l paCTBOPEHHOIO BEILIECTBA
39 KonTtponbnas padora Ne2 no teme «Kucnopon. bubnnorexka [HOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, Kilaccu(uKalys, HOMEHKIATypa bubmorexa LHOK
AR ’ A, P https://m.edsoo.ru/ff0d664e
[TonydyeHue u xuMu4YeCKHEe CBOMCTBA KUCIOTHBIX, bubnuoreka [IOK
41
OCHOBHBIX U aM()OTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBa cocTa accudukanus, HOMEHKJIaTypa bubmmorexa [JOK
HOBAHHMS: COCTaB, KJIacCU(PUKaIIHS,
I yp https://m.edsoo.ru/ff0d67ca
43 [Tomyaenue €CKHe CBOMCTBAa OCHOBAHUI bubmmorexa [IOK
JYYECHUES U XUMUYECKHE CBOMCTB
v https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukainus, HOMEHKIATypa bubmmorexa [TOK
' ’ HH, M https://m.edsoo.ru/ff0dfee2
45 IlonyyeHne u XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa [JOK
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuorexa [JOK
[IOJIYYECHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Pemenue
47 ) F:: epuMe anp 3ama4 o Teme «OCHOBHBIC bubmorexa [IOK
KCIIEpUMEHTAIBHBIX 4 10 TEM
p A . https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAaHMYECKUX COCTUHEHUI)
43 I'eneTnueckas cBsI3b MEKIYy KilacCaMu bubnmnoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9as50
N bubmnoreka [JOK
49 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAaHUI H

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




KonTtponsHas padora Ne3 no teme "OcHOBHBIE

bu6nuoreka [JOK

50
KJIACCHl HEOPTAaHUYECKUX COCTMHECHMM" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKH KIACCUPUKALUNA XUMHUECKUX bu6mmoreka [IOK
371eMeHTOB. [IoHATHE O IpyNIIax CXOAHBIX HJIEMEHTOB https://m.edsoo.ru/00ad9ffa
5 [Tepnoanueckuii 3axon u [lepuoandeckas cuctema bu6nmnoreka [IOK
xuMmudeckux 3aeMenToB . 1. Menneneesa https://m.edsoo.ru/00ada52c
53 Ilepuonasl, rpyIIIBL, TOATPYIIIEI bubnnorexa LIOK
PHOJIBL, TPYTIIBL, HOATPYT https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
54 Ctpoenune aromoB. CocTaB aTOMHBIX siiep. M30TOMHEI
p Aep https://m.edsoo.ru/00ada342
CrtpoeHnue IeKTPOHHBIX 000JI0YEK aTOMOB
55 aneMeHToB [lepuoguueckoit cucremst . U bubmmorexa [TOK
PHOA o https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XMMHUYECKOT0 3JIEMEHTA I10 €ro
56 nojioxxenuto B Ilepuoanueckoit cucreme . U bubmorexa HOK
pHOZ T https://m.edsoo.ru/00adag824
Menneneena
3nauenue [lepuoanueckoro 3aKkoHa sl pa3BUTHS
57 Hayku U npaktuku. [. 1. MenaeneeB SHBIN bubnnorexa LIOK
K p e yi ’ https://m.edsoo.ru/00ada96e
NeJaror ¥ rpaxaaHuH
53 DIEKTPOOTPULIATEILHOCTh ATOMOB XUMHUYECKUX bubnuorexa [JOK
aneMeHTOB/ Beepocceuiickas npoBepoyHas pabota https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HNonnas xumuueckas cBI3b
https://m.edsoo.ru/00adac34
60 KoBanenTHas nmonsgapHast XUMHUYECKaAs CBSI3b bubmmorera [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonapHast XUMHUYECKAs CBSI3b bubmmorera LIOK
p https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bu6nmnoreka [JOK




https://m.edsoo.ru/00adae28

63 OKHCITUTEITEHO-BOCCTAHOBUTEIIBHBIC PEAKITHH 1 bubmorexa HOK
peardt https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
4 1
6 OxucauTeNny U BOCCTaHOBUTENN https://m.cdsoo.rw/00adb076
65 KonTponbnas padora Ne4 o teme «CtpoeHue aToma. | bubnuoreka [IOK
XUMUYECKas CBA3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O00011IEHNE U CUCTEMaTH3AIHS 1 bubnuoreka [IOK
3HAHUM https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O00011IEHNE U CUCTEMaTH3ALHS 1 bubnnorexa HOK
3HaHUU https://m.edsoo.ru/00ad9cb2
68 PesepBHblil ypok. O600111€HHE U CUCTEMATHU3aIIHS | bubnuoreka [IOK
3HAHUM https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bceero u3ydyeHusi odOpa3zoBaTejbHbIE
padoThI padoThI
pecypcebl
[lepnonnueckuii 3aK0H.
| [Iepnonnueckas cucrema | bubnnorexa [HOK
XAMUYECKUX diieMeHToB /1. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHECHUU
2 CBOMCTB XUMHUYECKHUX DIJIEMEHTOB 1 bubmmorera [IOK
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa | bu6nuoreka [IOK
HEOPraHUYeCKUX BELLIECTB https://m.edsoo.ru/00adb7e2
4 Buibsl XuMH4Y€eCKO CBSA3U U TUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpenue u yriayOiaeHne 3SHAaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
6 Kinaccudukanms xumuaeckux | bu6nuoreka [IOK
peaKuuii Mo pa3INYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOU
7 eakuu. IIoHsTHE O TOMOI€HHBIX U 1 bubnnorexa LIOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLIMIX
[TonsiTHE 0 XUMHUYECKOM PaBHOBECHH.
bu6mmoreka [IOK
8 DakTophl, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOU PCaKun U IMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOI'O paBHOBECUSA

OKHCIUTEITEHO-BOCCTAHOBHUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2nEKTPONIUTHYECKON
10 nccorranu. CHIbHBIE U ci1a0ble bubnnorexa LIOK
a HHATLHH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 MouHuble ypaBHEHUS PEAKIIUN Bubmorexa IIOK
yp peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE NPEICTaBICHUN bubnnorexa LIOK
pUH https://m.edsoo.ru/00add5d8
00 BJIEKTPOIUTUYECKON JUCCOHAIIIHI
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 IPEICTaBICHUNA 00 bubnnorexa LIOK
pedl . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOMAIIIHI
14 ITonsTue o rmapoause cojei bubnnorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o0011IeHne 1 cucTeMaTu3alus bubmmoreka [IOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckast padora Ne 1.
16 «Pemienne dxcnepuMeHTaIbHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3azauy
KonTponbnas padora Ne2 no teme
17 «DIIEKTPOIUTHYECKAS TUCCOLHALN bubnnorexa LIOK
p a HHATH. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
OO011ast XapaKTEPUCTHUKA TaJIOT€HOB.
18 XI/IMI/I‘IGCKI:/IC CBI())ﬁCTBa Ha IIpUMepe bubnnorexa LIOK
P p https://m.edsoo.ru/00addfe2
XJopa
19 XnopoBogopon. ColisiHast KUCIIOTAa, bubnmnoreka [JOK




XHUMHUYCCKUC CBOﬁCTBa, MMOJIy4YCHHUC,

https://m.edsoo.ru/00ade104

MIPUMEHEHHE
[TpakTuueckas padora Ne 2 mo Teme
20 «l?lon €HUe COIjIHHOﬁ KHUCJIOTBI bubnmorexa LHOK
i . . ’ https://m.edsoo.ru/00ade348
U3Yy4YEeHHE €€ CBOMCTBY
Brruucnenus mo ypaBHEHUSIM
21 XUMHYECKUX eazﬁnﬁ €CJI OJVH U3 bubmmorexa [OK
P ’ https://m.edso0.ru/00ade488
peareHToB J1aH B U30BITKE
” OO6m1ast XapakTeprCTHKA JIEMEHTOB bubnmnoreka [JOK
VIA-rpymrbl https://m.edsoo.ru/00ade64a
ANIOTpOnHBIE MOAU(DUKAIINH CEPBI.
” Haxoxnenue cepsl U €€ coeIMHEHU I bubnmnoreka [JOK
B IIpUpOJIe. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBomopo/1, CTpOEHHUE, bubmuorexa [JOK
¢du3nyeckue 1 XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KUCIIOTA,
25 (1)I/ISI/IIIGCKI/II€) u XI/II\EI/I‘IGCKI/IG CBOMCTBa bubnmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKHE PEAKLIUH, JIEKAIINE B
OCHOBE IPOMBILIUIEHHOT'0 criocoba
%6 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexka [HOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPY’KaIOILEH Cpellbl COEAUHEHUAMHU
Ccephl
7 Brraucienne MaccoBOM JOIH BBIXOIA bu6nuoreka [JOK
MPOJIYKTa PEAKLIINHU https://m.edsoo.ru/00adec8a
28 OO1u1as xapaKTepUCTHKA 3JIEMEHTOB bubnuoreka [IOK




VA-rpynmsl. A30T, pacipoCTpaHEHHE
B IIpHUpoe, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

AMMHUaK, ero pu3nvecKue u

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

29 XHUMHUYECKHE CBOMCTBA, IIOJIYUEHHE U bubnnorexa LIOK
’ yi https://m.eds00.ru/00adf004
MPUMEHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «I[lomyuyenue aMmmuaka, U3ydeHUE €TI0 bubmmorera [IOK
. i > 3y https://m.edsoo0.ru/00adf180
CBOUCTBY
31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bu6nuoreka [IOK
XHUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnosp30BaHue HUTPATOB U COJEN
aMMOHHS B KQUECTBE MUHEPATBHBIX
32 00peHuil. XUMHUYECKOE bubnnorexa LIOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIbl
COEIMHEHNAMHA a30Ta
dochop. Okxcun dhochopa (V) u
33 q)ocg)o pHas[ KI/ICJ'I((I))Ta (b(bIEI%I/I(‘-Ie)CKI/Ie " bubmmorexa [JOK
p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHNE
Hcnonb3oBanue GochaToB B
14 KauecTBE MUHEPATbHBIX YA0OPEHUH. bubnmnoreka [JOK
3arpsi3HEeHUE IPUPOIHON Cpeabl https://m.edsoo.ru/00adfc20
dbocdaramu
Vruepon, pacnpocTpaHeHHE B
35 npu Ene ;I/BI/II‘)ICCKII)/IC 1 XUMHYECKHUE bubmmorera LIOK
p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcuapl yriaeposaa, ux Gu3nyeckKue u bubnuorexa [JOK

XUMHUYECKHE CBOMCTBA.

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




DKosornyeckue npoodaemsl,
CBsI3aHHBIE ¢ OKcuIoM yriaepoaa (IV)

37 YronbHasg KUCI0TA U €€ COJIU bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
ITpakTuyeckas pabora Ne 4 o teme

18 "IlosrydeHne yrieKucioro rasa. bubnumoreka [LIOK
KavecTBeHHast peakiys Ha KapOoHaT- https://m.edsoo.ru/00ae027¢
noH"

[lepBoHayanbHbIE MOHATHUS 00
39 OPraHMYEeCKHUX BELIECTBAX KaK O bubmmorexa [OK
p https://m.edsoo.ru/00ae054¢e
COEIMHEHUSIX YIJIepoia
40 Kpemuuii u ero coequHeHNs bubmmorera LIOK
p https://m.edsoo.ru/00ae080a
ITpakTruyeckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33724 110 TEME bubnuorexa [JOK
«BaxHeume HeMeTaJulbl U UX https://m.edso0.ru/00ac0bf2
COEJIMHEHU S
KonTponbnas padora Ne3 no teme

. bubmuorexa [JOK
42 «BaxHeume HeMeTaJulbl U UX
https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
OO6mrast XxapaKTepruCTUKA XUMHYECKIX
3JIEMEHTOB — METAJIJIOB.

13 Meramnaeckas CBsI3b U bu6mmoreka [IOK
MeTaJUINYECKas KpUCTaaaInyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndeckue CBOMCTBa
METaJJIOB
XUMHYECKHE CBOMCTBA METAJLIIOB.

. bubnuorexa [JOK

44 DAEKTPOXUMHUECKUN Psijt

HaprI)KeHHfI MCTAJIJIOB

https://m.edsoo.ru/00ael156




OOu1re criocoObl MOTyYSHHUS
MmetaiuioB. CraBel. Beraucinenus mno

45 aBHEHUSIM XUMHYECKHUX PEAKIINN bubnnorexa LIOK
yp peaKiuH, https://m.edsoo.ru/00ael156
€CJIM OJTMH U3 PEareHTOB COJCPIKUT
puMecH
46 ITonsATHE O KOPPO3NH METAIJIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ac1278
bu6mmoreka [IOK
47 eJI0 € MeTal
Ilenounpie MeTaib! https://m.edsoo.ru/00ae14b2
43 OKcupl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [I{enrouHO3eMeNbHBIE METAILIIBI — bubnmnoreka [JOK
KabIIUM U MarHui https://m.edsoo.ru/00ael5¢8
50 Baxxnueiinine coeimHeHns KaJIbIIUs bubmorexa LIOK
& H https://m.edsoo.ru/00ael5e8
51 O00011IeHE U CHCTEMATH3AIUS
3HAHUM
5 JKEcTKOCTh BOMBI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHUA https://m.edsoo.ru/00ae1886
ITpakTuyeckas pabora Ne 6 o Teme
53 "YKEcTKOCTEL BOIBI M METOEI €6 bubnnorexa LIOK
" A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bu6nunoreka [JOK
54 A %
HOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHJIA U bubnuoreka [LIOK
rUapoKcuaa https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK

https://m.edsoo.ru/00ae1d86




OKCI/I}]LI, THAPOKCHUABI U COJIM KCIIC3a

bu6nuoreka [JOK

37 (IT) u xene3a (III) https://m.edsoo.ru/00ae35¢6
53 O060061eHre U cucTeMaTu3aus
3HaHUI
[IpakTuueckas padbora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
«BaxkHeume MeTajabl U UX https://m.edsoo.ru/00ae3de8
COEJIMHEHU S
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIH OJUH U3
60 peareHToB J1aH B U30BITKE WU bubanorexa HOK
COJICPKUT pUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOIYKTA
peakuuu
61 O0600611eHre U cucTeMaTU3alus
3HAHUI
KonrtponbHas padota Ne4 o reme
62 «Baxuenme MeTauibl 1 UX
COCIUHCHHUS
63 BemecTsa u maTepuansl B bu6mmoreka [IOK
IOBCEITHEBHOW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHHE bubmuorexa [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumun B perienuu bubnumoreka [LIOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHuE U bubmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBubIil ypok. O600611eHIE 1 bubmuorexa [JOK




CHCTeMaTHu3alus 3HaHu!

68 PesepBubiil ypok. O60061eHuE 1
CUCTeMaTH3alusl 3HAaHHHA

https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Xumus: 8-if knacc: 6a30Bbiit ypoBenb: yueOHuk/O.C. ['abpuensn, NU.T.
Octpoymos, C.A. CnagkoB. Mocksa: IIpocsemenue, 2024. - 175c¢.: ui.
ISBN 978-5-09-088249-1.
Xumust: 9-i knmacc: 6a30Bb1i ypoBeHb: yaeOHuk/O.C. N'abpuensn, U.T.
OctpoymoB, C.A. CnankoB. Mocksa: [IpocBenienune, 2024. - 223c¢.: ui.
ISBN 978-5-09-110655-8.

METOINYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA
Ypoku xumun B § Kiacce: MeToandeckoe nocodue: [u3manue Y 718 pdf-
dopmare] / O.C. I'abpuensin, U.I'.Octpoymos, C.A. Cnaakos, U.B.
AxkcénoBa.-Mockga : [Ipocsemenue, 2022.-176c¢. : wi.
ISBN 978-5-09-094101-3. - TekcT : 31€KTPOHHBIIA.
Ypoku xumun B 9 kiacce: Mmeroauueckoe nocooue: [u3ganue Y 718 pdf-
dopwmarte] / O.C. I'abpuensu, U.I'.Octpoymos, C.A. Crnagkos, U.B.
AxcénoBa.-Mockaa : [Ipocsemenne, 2022.-208c¢. : ui.
ISBN 978-5-09-094100-6. - TekcT : 2IeKTPOHHBIIA.
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
https://myschool.edu.ru/
https://uchi.ru/
https://www.obrprostranstvo.ru/
https://lesson.edu.ru/
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