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HHOACHUTEJIBHAA 3AIIUCKA

[IporpaMma 1Mo XMMHM Ha YpPOBHE OCHOBHOTO OOILEro 0Opa3oBaHMs COCTaBJICHAa Ha OCHOBE
TpeOoBaHUM K pe3yabTaTaM OCBOCHHSI OCHOBHOW 0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIETO
oOpasoBanms, mnpencraBieHHbIX B PI'OC OOO, a Takke Ha ocHOBe deaepalbHOl pabdoueit
MPOrpaMMbl BOCIIUTAHUS M C Y4ETOM KOHIICTILIMU MpernofaBaHus yueOHOro mpeamera «XUMHS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoit @eneparum.

[IporpaMma 1o xwmum [a€T TPEACTABICHHWE O IENSX, OOMIeH cTpareruu OOydeHus,
BOCIUTAHMUSI W Pa3BUTHUS OOY4YaIOIIMXCS CPEACTBAMU Yy4eOHOro MpeaMeTa, YCTaHABIMBAET
o0s13aTeNIbHOE TPEAMETHOE COJepXKaHue, IMpeaycMaTpUBaeT paclpeielieHne ero Imo KiaccaM u
CTPYKTYpUPOBaHHUE I10 pa3fesaM M TeMaM IPOrpaMMbl [0 XMMHH, OIpPENENSIET KOJINYECTBEHHbIE U
KaueCTBCHHBIC XAapaKTEPUCTUKU COJEpKAHUA, PEKOMEHIYEMYIO II0CJIEIOBATEIbHOCTh W3Y4YCHUS
XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O0y4arouuxcs, OMmpenesseT BO3MOXKHOCTU IMpeaMeTa Ui pealu3aluu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOM OOpa3oBaTelIbHON IpOrpaMMbl Ha YpOBHE
OCHOBHOT0 00111ero 00pa30BaHusl, a TaKKe TPeOOBaHUN K pe3yibTaTaM oOyueHUs XMMHUU Ha YpOBHE
1enei M3ydeHWs IpeaMeTa W OCHOBHBIX BHUJOB  y4eOHO-TIO3HABATEIBHOM  J1€ATEIbHOCTH
00yu4aroIerocs Mo OCBOCHUIO YUeOHOTO CO/Iep KaHMUSL.

3HaHME XUMMM CIYKUT OCHOBOM 11 (OPMHUPOBAHUS MHPOBO33PEHHUS 00YYaroOIIErocs, €ro
NPEJCTaBICHUN O MaTepHaIbHOM E€IMHCTBE MHPA, BAXHYIO POJIb UIPAlOT (HOPMHUPYEMbIE XUMHEH
MIPEJICTABJICHHS] O B3aMMOIMPEBPAICHUAX HHEPTrUM U 00 SBONIOIMH BEIIECTB B MPHUPOJE, O MYyTAX
pelieHus rodanbHbIX TPOOJIeM YCTONYMBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPHEBOI, SJHEPTETUYECKOM,
MUIIEBON U 3KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAaHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peanu3aliiil BO3MOXHOCTEH Il caMOpa3BUTUS M (POPMHUPOBAHUS KYIbTYPHI
JIMYHOCTH, €€ 001el 1 (PyHKIMOHATBHONW I'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CIOCOOHOCTEH OOywaroumxcs,
HABBIKOB MX CaMOCTOSITEJIbHOM yueOHOU AESITeTbHOCTH, SKCIIEPUMEHTAIBHBIX U HUCCIIEN0BATEIbCKUX
YMEHHUI, HEOOXOJUMBIX KaK B MMOBCEIHEBHOM JKU3HH, TaK U B MPOPECCHOHATBHON AESITETbHOCTH;

3HAKOMHUT CO CIeNU(UKONH HAyIHOTO MBIILIECHUS, 3aKJIabIBa€T OCHOBBI IIEIOCTHOTO B3IIIAA
Ha €IWHCTBO MPHUPOJAbI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TalloM B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHON TPAaMOTHOCTH O0yUarOIIUXCS,;

CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOT'O OTHOIIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B HKOJIOTMUECKOE 00pa3oBaHNe 00yUYatOMIUXCSl.

JlanHble HampaBlieHUsT B OOyYEHUM XUMHHM OOECHeuMBaIOTCS CHEHU(PUKON colep:KaHus
y4eOHOro MpenMeTa, KOTOPbIM SBISETCS MeNaroruyeckd aJdanTHPOBAaHHBIM OTpaKeHHEM 0a30BOit
HayK{ XMMHUU Ha ONPEeeIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMuM Ha ypoBHE OCHOBHOIO 00Iero oOpa3oBaHUS OPHUEHTUPOBAH Ha OCBOCHUE
O0Oy4alolMMUCS CUCTEMBbl TIEPBOHAYATIBHBIX IMOHSATHM XMMHUH, OCHOB HEOPraHWYEeCKOW XHMHUU H
HEKOTOPBIX OTJICTBHBIX 3HAUNMBIX TIOHSITHH OPTaHUYECKOU XUMUHU.

CrpykTypa coiep)kaHusi MpOrpamMMbl MO XUMHUHM CQOPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja K e€ uzyuenutro. CopepxaHue CKJIAIbIBACTCS U3 CUCTEMBI TOHATUN O XUMUYECKOM DJIEMEHTE
M BEUIECTBE M CHUCTEMBbl MOHATHM O XUMHYecKOll peakuuu. OOe 3TH CHUCTEMBI CTPYKTYpPHO
OpraHU30BaHbl MO IMPUHUUITY IOCJIENI0BATEIBHOIO PA3BUTHUSI 3HAHUM HA OCHOBE TEOPETUUYECKUX
IIPEICTAaBICHUH Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUs O CTPOEHHUH aTOMa U XUMHYECKOU CBS3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BELIECTB B PaCTBOpaXx.



Teopernueckne 3HaHMS pPACCMATPUBAIOTCS HA OCHOBE OMIIMPHYECKH IOIYYECHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIILHO OT OJHOTO YPOBHSA K JAPYIOMY, BBITTOJIHSS
(GyHKIMN OOBSCHEHHS M NPOTHO3HPOBAHUS CBOMCTB, CTPOEHHUS W BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U NIOJyYEHUS NU3y4aeMBbIX BEIIECTB.

OcBoeHne NpPOrpaMMbl IO XHMHUH CHOCOOCTBYET (DOPMHUPOBAHHMIO NPEACTABICHUA O
XUMHUYECKOM COCTaBIAIOIIEM HAaydYHOM KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOW IIPUPOIBI,
LIEHHOCTHOTO OTHOILEHHUS K HaydHOMY 3HAHMIO M METOJaM IO3HAaHUs B Hayke. M3ydeHue xummu
IPOUCXOJUT C MPUBJICUEHUEM 3HAHMH M3 paHee M3YYEHHBIX y4eOHBIX mpeaMeToB: «OKpyKaromui
Mup», «buonorus. 5—7 knacce» u «dusuka. 7 Kimacey.

[Ipu M3yd4eHUM XUMUHM TPOUCXOAMT (HOPMUPOBAHHME 3HAHWUN OCHOB XMMHUECKOW HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JEATEIHHOCTH YEIOBEKa U KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3a/laua y4eOHOro ImpeaMeTa COCTOUT B (HOPMUPOBAHUM CHUCTEMBI
XUMHUYECKUX 3HAaHUH — BaKHEMIIMX (aKTOB, MOHATHM, 3aKOHOB M TEOPETUYECKHUX IOJIOKEHU,
JTOCTYIHBIX 0000IICHNIT MUPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HAYKH, B MPUOOIIEHNH K HAYYHBIM
METOJIaM TO3HaHMSI NPU U3YYEHUH BEILECTB U XMMUYECKUX PEaKIUil, B GOpMUPOBaAHUM U PA3BUTHU
[IO3HABATENbHBIX YMEHMH M MX [PUMEHEHMH B Yy4eOHO-IIO3HABATEJIBHOM M  y4yeOHO-
HCCIIEI0BATEIbCKON JIeATEIbHOCTH, OCBOCHMU IpaBHJ 0€30MacHOro OOpallleHUsl C BELIeCTBaMHU B
ITOBCEJHEBHOM KU3HH.

[Ipy wu3ydyeHMM XUMHM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHUsl Ba)kKHOE 3HAUYEHUE
puoOpenu Takue ey, Kak:

— (OpMHUpPOBaHME HHTEIUIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHHATUIO PEHICHUH, CIIOCOOHOW aJanTHpPOBATHCA K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HalpaBIEHHOCTh OOyuYeHHs Ha CHCTeMaTH4Yeckoe MpHOOLIeHHe OOydarolmxcs K
CaMOCTOSITENIbHON IO3HABATENbHOM NeATENIbHOCTH, HayYHbIM METOJaM IO3HaHHs, (opMUpyHOIIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

— oOecriedeHHe YCJIOBUH, CIOCOOCTBYIOIIMX HNPUOOPETEHHI0 OO0YYaloIMMHUCA OIbITa
pa3HOOOpa3HOW JEATEIbHOCTH, IIO3HAHUS M CaMOIIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEPCAIbHOE 3HAaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATENbHOCTH;

— ¢opmupoBaHue o0med (yHKIMOHAJIBHON M €CTEeCTBEHHO-HAyYHOM I'PaMOTHOCTH, B TOM
qlClie YMEHUH OOBSCHATh M OLIEHHWBATH SIBJICHUS OKPYXKAIOIIEro MHUpA, UCIOJIb3Ys 3HAHMS U OIIBIT,
MIOJIy4YE€HHBIE IPU U3YYEHUU XUMHUH, IPUMEHAThH UX NPHU PELICHUH MPoOJeM B ITOBCEIHEBHOM KU3HU
U TPYZIOBOU IEATENBHOCTH;

— (opMupoBaHHe Yy OOYYAIONIMXCS T'YMaHHCTUYECKMX OTHOIIEHHUH, MOHMMAaHUS LEHHOCTH
XUMHUYECKUX 3HAHUHI JUIsi BBIPAOOTKM D3KOJOTHYECKH I11eJecOo00pa3HOro MOBEACHUS B OBITY H
TPYJIOBOH AESITENLHOCTH B LEJSIX COXPAHEHUS CBOETO 37I0POBbs U OKPYXKAIOUIeH MPUPOIHON CPEIbL;

— pa3BUTHE MOTHUBAIMU K 00Y4YEHHUIO, CIOCOOHOCTE K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO Ha
OCHOBE YCBOEHHS O0IIEYETOBEYECKHX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpodmiIs u
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUSI.

OOmiee 4yUCIIO YacoB, OTBEAEHHBIX U M3yUY€HUsS XMMUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanusi, coctaBisieT 136 vacoB: B 8 kimacce — 68 vacoB (2 yaca B Henmenmo), B 9 kinacce — 68
qacoB (2 gaca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMHM B KM3HM 4elOBeKa. XUMHUS B CHUCTeME HayK. Tena u
BenlecTBa. PU3NYECKUE CBOMCTBA BELIECTB. ArperaTHoe cocTosiHMe BeuiecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJIBI XHMHYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA  cocTaBa  BewecTB. OTHocuTenpHas aromMHas Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBas 1011 XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUU.

KonuuectBo BemiectBa. Monbs. MousipHast macca. B3auMocBsA3b KOJIMYECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

®uznyeckue U XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuus U €€ NpPU3HAKU. 3aKOH
COXpaHEHUs MacChl BellecTB. XUMHUUYecKre ypaBHeHus. Kitaccudukanys XUMHUUECKUX peaKIuii
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMHYECKOW IMOCY/IOH, MpaBWIaMH pa0bOTHI B JTA0OPATOPUU U MpUEMAMH
oOpaiieHusi ¢ 1a00paTOPHBIM O0OpYIOBAaHUEM, M3yYEHHE M OINMUCAaHUE (PU3NYECKUX CBOWCTB
00pa31i0B HEOpPraHWYeCKUX BEIIECTB, HaOmoAeHue (u3NuecKux (IJIaBICHHUE BOCKA, TasHUE
JbJa, pacTUpaHUe caxapa B CTYNKE, KUIIEHUE U KOHJEHCAlMs BOJbI) U XUMUYECKUX (TOpEHHE
CBEUYH, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aWMOJICHCTBHE MeJa C KHCJIOTOM) SBJICHH,
HaOII0/IEHUE U OMHCaHUE MPU3HAKOB MPOTEKAHUs XUMUYECKUX Peakiuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOI KUCIOTHI C XJIOPUIOM Oapus, paznoxkenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJIeHCTBUE Xkene3a ¢ pactBopoMm comu menu (Il), mzydenme cmoco6oB
paszieneHus cMeced: ¢ IMOMOLIbI0 MarHuTa, (UJIbTPOBAHUE, BbIMAPUBAHUE, JAUCTUIUIALINA,
xpomaTtorpadusi, TNpPOBEAECHHE OYMCTKM IIOBAPEHHOW COJNM, HaONIOJIEHWE U ONHUCaHHe
pEe3yNbTAaTOB MPOBEICHHUS ONBITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3/1aHHE
MojieIe MOJeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3zmyxa. Kucinopona — aineMEHT W MpoCTO€ BEMIECTBO.
Haxoxaenne kucnopoaa B mpupojie, Gu3ndeckue 1 XUMUIECKUE CBOMCTBA (PEaKIINK TOPEHUs).
Oxcunpl. [Ipumenenune kucnopoaa. CrocoObl MOMy4YeHHS KHUCIOpOAa B JIabOpaTopuu U
npoMelnieHHOCTH. KpyroBopot kuciopona B mpupojae. O30H — aioTpornHasi MoaAu(UKaIus
KHCIIOPOJIA.

TemnoBoit 3pPexT XUMHUYECKOW peakluu, TEPMOXMMHUUYECKHE YypaBHEHUS, JK30- U
OHAOTEPMUUYECKUE peaKuU. TOIUMBO: yrosb M MeTaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — nsmemeHT M mpocTtoe BemiecTBo. HaxokaeHue Boaopoia B IMPUPOJE,
¢u3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI motydeHus. Kucnotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBorcTBa BoAbl. Boma kak pactBoputenb. PactBopel. Hackimennbsie u
HEHACBIIICHHbIE pacTBOPBL. PacTBopuMOCTh BemiecTB B BoAe. MaccoBasi Joyid BellecTBa B
pactBope. XUMHUECKHE CBOKCTBA BOAbl. OcHOBaHUA. Poslb pacTBOpOB B MPUPOJE U B JKU3HU



yenoBeka. KpyroBopot Bojbl B mpHpoje. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus Heopranwdeckux coenuHeHuil. Oxcuapl. Knaccudukaius OKCHIOB:
coyieoOpaszyromue  (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) H  HECOJE0Opas3yroIIne.
Homenkiarypa okcnioB. @u3nueckue 1 XUMHUYECKUE CBOMCTBA OKCUI0B. [Toryuenue okcuaos.

OcHoBanmsi. Knaccudukaius OCHOBaHHMI: MENOYM W HEPACTBOPUMBIC OCHOBAHHUS.
Homenkiiarypa ocHoBanui. ®PU3MYECKUE W XMMHYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHne
OCHOBaHUH.

Kucnotel. Knaccudukanus kucnor. Homenkiatypa kucinot. @usndeckre 1 XuMUUEeCKue
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa coneil. @uznueckue u XUMHUYECKUe cBoiicTBa coneil. [lonyuenue
COJICH.

['eneTnyeckas CBA3b MEXIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE ONPE/IEIIEHNE COIEPKaHUs KUCIIOPOAa B BO3yXe, IOIy4eHHEe, cCOOUpaHue,
pacro3HaBaHWE U W3YYEHHE CBOMCTB KUCIOPOJa, HAOIIOJIEHHE B3aUMOJICHCTBUS BEIECTB C
KHCIJIOPOJIOM M YCIIOBUSI BOSHUKHOBEHUS U MPEKpaIlleHUs] TOpeHus (moxapa), 03HaKOMJICHHE C
o0Opa3laMu OKCHUJOB U OINMCAaHUE UX CBOICTB, IOJyyeHUE, COOMpaHME, paclo3HaBaHUE U
U3ydeHHe CBOKMCTB Bojoponaa (ropeHue), B3aumojencTBue Bojopoaa ¢ okcuaoMm meau (I1)
(BO3MOYKHO HCIIOIB30BaHKE BUAEOMATEpUAIoOB), HabM0IeHne 00pa3I0B BEIIECTB KOINYECTBOM
1 Monb, uccrnegoBaHne 0COOEHHOCTEH PacTBOPEHHUs BEIIECTB C PA3IUYHON PacTBOPHUMOCTEIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MAacCOBOM JOJEH pPacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOJBl C METAUIaMHU (HaTpUeM M KaiblMieM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), MCCIEOBaHNE O0Pa3I[0B HEOPTaHMYECKHUX BEIIECTB Pa3lUYHBIX KIIACCOB,
HaOMO/IeHuE M3MEHEHHS] OKPACKU WHIAMKATOPOB B PACTBOpAX KHUCIOT WM IIENOYeH, U3y4eHHe
B3auMojieicTBusl okcuaa meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCIOT C METaUIaMH,
peakuuii HEUTpaau3aliu, NOJYYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJIHOTO
MeTajula JPYrMM M3 pacTBOpa COJM, pEHIeHUWE SKCHEPUMEHTANbHBIX 3a7ad [0 TEMe
«Baxuelmme KIacchl HEOPraHUUECKUX COSIMHEHUIN».

Iepuoauveckuii 3akoH u Ilepuoanuyeckasi cucrema xumMudeckux 3jaementos . U.
Menpeieesa. Crpoenne aTOMOB. XumMuveckas CBSI3b. OxucaurenbHo-
BOCCTAHOBHMTEJIbHbIC PeAKIIUN

[lepBrle TOMBITKM KIacCU(UKAIMH XUMUYECKUX dieMeHToB. [loHsTHE O Trpymnmax
CXOJTHBIX DJIEMEHTOB (II[EJI0YHBIE U MIEIOYHO3EMETbHBIE METAJIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

Ilepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMHUuYecKux anemeHtoB [, H.
MengeneeBa. KopoTkonepuonHas u anuHHomepuonHas (opmbl llepuoanyueckoil cucTeMsl
xumuueckux snemMeHtoB [[. M. Mengeneesa. Ilepuonbr u rpynnbl. PHU3WYECKUNA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctaB aToMmHbIX sijaep. HM3otombl. OnekrpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB TEPBBIX 20 XUMHUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMBI
H. WN. Mengeneea. XapakTepuCTUKa XUMHUYECKOTO »JJEMEHTa IO €ro IMOJIOKEHHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS pajuyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAINTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB I10 TpyNiaM U IepHoIaM.



3nauenue [lepuoanyeckoro 3akoHa u [lepuoandyeckoi CUCTEMbI XUMHUYECKUX SJIEMEHTOB
JUIs pa3BUTHS HayKd U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumuyeckass  cBA3b.  KoBaneHTHas ~ (mojsipHass M HENOJSpHAasg)  CBA3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEUIECTB METAIJIOB W HEMETAJUIOB, B3aUMOJICHCTBUE THUAPOKCUIA
LMHKAa C PaCTBOPAMM KHUCIJIOT U LIEIOYEH, IPOBEACHUE OMBITOB, UIUTHOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI (TOPEHHUE, PEAKIIUU PA3JIOKEHUS, COETUHEHMUS).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MeXIpeaMETHBIX CBSI3€ IIPU U3YYEHUU XMMUU B § KJIacCe OCYILECTBIISIETCS
yepe3 HCIHOJb30BaHHE KakK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSTUM, TaK M IOHSATHH,
ABJISIOLUXCSI CHCTEMHBIMHU U1l OT/AETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOme ecTeCTBEHHO-HAyUYHbIE TOHSATHSA: HAy4HbIH (DaKT, TUMOTE3a, TEOpHUs, 3aKOH,
aHalM3, CHUHTE3, Kijaccuukamusi, MNEPUOAMYHOCTb,  HAONIOACHHE,  SKCIIEPUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Mmarepusi, aTroM, O3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIUJ, H30TOIbI,
pPaZMOaKTHBHOCTb, MOJICKYJIA, DJIEKTPHUECKUI 3apsi, BEUIECTBO, Telo, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBa, T'a3, (PU3NYECKUE BEIUYMHBI, €AUHUIIBI U3MEPEHHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: armocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOJABI, TOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCBHI.

9 KUIACC

BemecTtBo M XUMHYeCKasi peaKkus

Ilepnonnueckuit 3akoH. llepmogmyeckas cucremMa xumudeckux sieMeHToB /[l M.
MenneneeBa. CTtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB XMMHMUYECKHUX
AJIEMEHTOB MEPBBIX TPEX IMEPUOJOB, Kalus, KaJIbLUA U UX COCAUHEHWH B COOTBETCTBUH C
MOJIO’KEHHEM 3JieMeHTOB B [leproauyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUABI XMMHUYECKOM CBSI3U. THUMBI KPUCTAIUIMUECKHUX PEIIETOK,
3aBUCHUMOCTb CBOWMCTB BEUIECTBA OT TUIA KPUCTALUIMYECKOW PEIIETKM M BHJIA XHMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTraHUYECKHX BEMIECTB. XUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCSA K Pa3IMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, reHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XuMUYECKHX peakiyii Mo pa3iuyHbIM MpU3HaKaM (110 YUCIY U COCTaBy
YYaCTBYIOIIMX B pPEAKIMH BEIIECTB, IO TEIUIOBOMY 3(PQEKTy, M0 HU3MEHEHHMIO CTeleHeu
OKHUCJICHHUS XMMHUYECKHUX 3JIEMEHTOB, MO0 OOpaTHUMOCTH, M0 YYacTHUIO KaTajau3aropa). JDK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUECKNE YPAaBHEHUS.

[TonsiTHE O CKOPOCTH XMMHUYECKO# peakuuu. IloHsaTHe 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakuusax. [IoHATHE O TOMOTE€HHBIX M TE€TepOreHHbIX peakuusax. [lonstme o
karanuse. [loHATHe O XuMuYeckoM paBHOBeCHMH. DakTOpbl, BIUAIOIIME HAa CKOPOCTbH
XUMHUYECKON PEAKIMH U NOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKLUU, JJIEKTPOHHBIN OalaHC OKHUCIHUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBiIeHHE YpaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIIUTUUECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HEINEKTPOJINUThl. KaTnonsl,
QHUOHBI. MeXaHM3M JUCCOIMAlMU BEIIECTB C Pa3Iu4YHbIMM BHUJAMU XHUMHUYECKOW CBS3H.
Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakumu noHHOTO OOMEHA. Y CIIOBUS NMPOTEKAHUs PEaKIMii MOHHOTO 0OMEeHa, MOJHBIC U
COKpall€HHbIE MOHHBIE ypaBHEHMS peakiuil. CBONCTBAa KUCIOT, OCHOBAHUN M COJIEW B CBETE
IpesCTaBlICHU 00 SJIEKTPOJUTHUECKON naucconnanvu. KadecTBeHHbIE peakIMM Ha HOHBI.
[TonsTHE O TUIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE C MOJEISIMHU KPHUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTaIoB (rpadura W anmasa), CIOKHBIX BEIIECTB (XJIOpHAA HATPHS),
MCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHYECKON PpEaKIMu OT BO3JICHCTBHS Pa3IMYHBIX
(akTOpoB, UCCIEIOBAaHUE JIEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, MPOILECCA IUCCOLMALINN
KHUCTIOT, IIeNloued M coieil (BO3MOXKHO HCHOJb30BAaHUE BHUAECO MATEpUANIOB), MPOBEACHUE
OTIBITOB, WUTIOCTPUPYIOIIMX MPU3HAKH MPOTEKaHUsl peakluii MOHHOTO oOMeHa (oOpa3oBaHue
OCaJKa, BBIJCIEHHE Tra3a, OOpa30BaHME BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX PUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENLHBIX pEaKIuil (TOpeHue, Peakiuu pasyiokKeHHUs, COCIUHCHHUS),
pacrno3HaBaHUE HEOPraHWYECKHX BEUIECTB C MOMOIIBIO KAUYECTBEHHBIX PEAKIMil Ha HOHBI,
pELIeHUE SKCIIEPUMEHTAIbHBIX 3a]1a4.

HemeTtasibl M MX coeIUHEHUS

OOmiass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpPHbIE
creneHn okucieHus. CTpoeHHe W (U3NYECKUE CBOICTBA MPOCTHIX BEUIECTB — TallOT€HOB.
XUMHYEeCKHEe CBOWMCTBA Ha MpHMepe XJopa (B3aMMOJEWUCTBHE C MeTaUIaMH, HEMeTallJlaMH,
mienoyamu).  Xnoposoaopod. ConsiHas KHUCIOTa, XUMHUYECKHE CBOMCTBa, TOJy4YEHHE,
npuMeHeHne. JleicTBue Xjopa W XJIOPOBOJOpPOAA HA OpraHM3M 4YelIoBeKa. BakHeimme
XJOPUABI U UX HAXOXKICHHUE B IPUPOJIE.

Ob6mas xapaktepuctuka smeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTeneHu okucieHus. CTpoeHne U (PU3NUeCKHe CBONCTBA MPOCTHIX BEIIECTB —
KHCJIOpOJia U Cepbl. AJUIOTPOIHbIE MOAM(PHUKALUU KUCIOPOJA U cepbl. XUMUYECKUE CBOWCTBA
cepel. CepoBoiopoJl, CTpoeHHe, (hu3nyYeckrue W XUMUYeckue cBoicTBa. OKCHIBI Cephbl Kak
MPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCiIoTa, (U3HUECKUe U XUMHUYECKHE CBOMCTBA
(oOmue Kak MpencTaBUTENs Kiacca KHUCIOT U crhenuduueckue). XUMHUUYECKHUE PEaKIHH,
JeKal[e B OCHOBE MPOMBIIUIEHHOTO CHoco0a MoydyeHus cepHOM KucioThl. [IpumeHeHue
cepHoit kucioTel. ConM CcepHOW KHCIOTHI, KauyeCTBEHHAash peakius Ha Ccylb(ar-uoH.
Haxoxnaenue cepbl U €€ coeIMHEHUI B NpUpofe. XUMHUUECKOE 3arpsA3HEHHUE OKPYXK Ao
Cpelibl COETUHEHUSMH cepbl (KUCIOTHBIE T0K/IU, 3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI
€ro NpeaoTBPAIICHHUS.

OO6mas xapaktepuctuka d1eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHBIC CTENEHW OKHCIEHUs. A30T, pachpoCTpaHEHUE B TpUpOIE, (PUIUYECKUE U
XUMUYECKHe CBoicTBa. KpyroBopor aszora B mpupoje. AMMHAK, €ro (U3HUYECKHUE H
XUMHYECKHE CBOMCTBa, MoyiydeHHe u mnpuMeHeHue. Coiau aMMOHHS, HUX (QHU3NYECKUE H
XMMUYECKHE CBOWCTBa, nMpuMeHeHue. KauecTBeHHass peakids Ha HMOHbI aMMOHHMs. A30THas
KHCTIOTa, € TMoydeHue, (pu3uveckre M XMMHYECKHE CBOMCTBA (0OIIHe Kak MpeacTaBUTENs
KJlacca KHUCIOT M cnenuduyeckue). Vcnonb3oBaHue HUTPATOB U COJEM aMMOHHS B KauecTBe



MUHEPAIbHBIX YAOOpeHUH. XHWMHUECKOE 3arps3HEHHE OKPYKAIOMIEH Cpeapl COeAMHEHHSIMHU
a30Ta (KUCJIOTHBIC TOXK]IU, 3arpsi3HEHUE BO3yXa, TOUBHI U BOJ0EMOB). Dochop, alutoTporHbIe
monudukanuu docdopa, usmdeckne u xummyeckue coiictBa. Oxcupa dochopa (V) wu
dochopHas kuciora, (U3MYECKHE M XUMHMUYECKHE CBOICTBa, moiydeHue. lcnonbp3oBaHue
docdaToB B kKauecTBe MHHEPAILHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpymnmel. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEpHBIEC CTETIEHU OKUCIICHUS. YTIIEpO, aJUIOTPOIHbIE MOAN(UKALIMH, PACTIPOCTPAHEHHE B
npupoje, (usnueckue M XUMHUYECKHE CBOMCTBa. Axcopbuus. Kpyrosopor yriepoaa B
npupoge. Okcunpl yriepoaa, ux (pusnyeckue ¥ XMMUYECKHE CBOMCTBA, JIEHCTBHE HA >KUBBIE
OpraHU3MBbI, MOJIyYCHHE U MPHUMEHEHHE. DKOJOrMYECKHE MPOOJIEMBI, CBA3aHHBIE C OKCHIOM
yriepoza (1V), runoresa ria00anpHOr0 MOTEIUICHUS KIMMaTa, TapHUKOBBIN AP QeKT. YroapHas
KHACIOTa U €€ coNu, UX (U3UYECKHe U XUMHUYECKHE CBOMCTBa, MOJyYeHHE M IPUMEHEHHE.
KayecTBeHHas peakius Ha kapOoHaT-uOHBI. Mcronb30BaHue kapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanpHbBIC OHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COCNMHEHHSX Yyriepojaa
(MeTaH, S5TaH, STWIEH, AaleTUJIEH, O3TaHOJ, IJIMLEPUH, YKCyCcHas Kuciora). I[IpuponHsie
UCTOYHUKU YIJIEBOJOPOJOB (Yrosib, NMPUPOAHBIA Ta3, He(Th), NPOAYKTHl HMX IepepaboTKH
(ObeH3uH), WX poJb B OBITY W TPOMBINUICHHOCTH. [lOHSATHE O OHMOJIOTHYECKH BaKHBIX
BElIEeCTBaX: JKUpax, OelKkax, yrJeBoJAaxX — W UX pOJIM B JKU3HM ueloBeKka. MarepuaiabHoOe
€/IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCAMHEHUH.

KpemHuii, ero Qusnueckue M XHUMHUYECKUE CBOICTBA, IOJIyu€eHHE U IPUMEHEHHE.
Coenunenus kpemHus B mnpupone. O6mme mnpexacraBieHuss o0 okcuae kpemHus (IV) wu
KpeMHUeBOM kuciore. CHIMKaThl, WX HCIOJIb30BaHHWE B OBITY, B IPOMBIIUICHHOCTH.
Baxmueiliime cTpouTenbHblE MaTepUallbl: KepamMHKa, CTEKJIO, LIEMEHT, OETOH, *kKele300€TOH.
[TpoGnembl 6€30MacHOro NCHOIB30BAHUS CTPOUTENIBHBIX MaTEPUANIOB B IOBCEIHEBHON YKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3ll0B HEOPIaHUYECKUX BELIECTB, CBOMCTB COJITHOM KHUCIIOThI, IPOBEACHHE
Ka4eCTBEHHBIX PEAaKIMi Ha XJIOPUI-UOHBI M HAOIIOJCHNE MPU3HAKOB MX NMPOTEKAHUS, ONbITHI,
oTpakaromue (pu3ndeckre U XMMUYECKHe CBOMCTBA TaJIOT€HOB U MX COEJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEpUAIOB), O3HAKOMIIEHHE C 00pa3lamMH XJIOPHUIOB (TaJOreHH]IOB),
O3HAaKOMJICHHE C oOpasnamMu ceppl U €€ COEIUHEHUSIMHU (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMATEpHUaloB), HaOJrofeHuWe Tmporecca OOyriIMBaHMS caxapa TNOJ  JeicTBUEM
KOHIIEHTPUPOBAHHON CEPHOI KUCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBIeHHON CepHOI
KHUCJIOTBI, IPOBEJICHNE KAaYECTBEHHOW peaklMH Ha cylb(aT-noH U HaOJIroJeHHe Nmpu3HakKa eé
MPOTEKaHUs, O3HaKOMJIEHHE ¢ (PU3MYEeCKMMH CBOMCTBaMHU a30Ta, ¢ocdopa U UX COeAMHEHUN
(BO3MOXKHO HCIIOJIb30BAaHME BHUAEOMATEpUATIOB), OOpa3llaMu a30THBIX M (POCchHOPHBIX
ynoOpeHuil, moixydeHue, coOupaHue, paclo3HaBaHHE W HU3yYeHHE CBOICTB aMMHaka,
MPOBEJICHNE KAaUeCTBEHHBIX PEeaKIUil Ha NOH aMMOHUS U GocdaT-uOH U U3ydeHHE NPU3HAKOB
UX TPOTEKaHUs, B3aUMOAECHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUATIOB), U3yUYEHUE MOJIENEH KPUCTAUIMUECKUX DPEIIETOK anmMasa,
rpaduta, ¢QymiepeHa, O3HAKOMJICHHE C TPOLECCOM aACOPOIMH PACTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM IIPOTHBOra3a, OJy4eHHe, COOMpaHue, paclio3HaBaHHUE
U U3y4eHHE CBOMCTB YIJIEKHMCJIOIO ras3a, MpOBEJCHHE KaueCTBEHHBIX PEaKIMi Ha KapOoHAT U
CHWJIMKaT-UOHbl M UW3YYEHHUE IPU3HAKOB HUX IMPOTEKAHUS, O3HAKOMIIEHHE C NPOAYKLIHEH
CUJIMKATHOM NPOMBIIIJIEHHOCTH, PEIICHUE JKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHeine
HEMETAJJIbl U UX COCIUHEHUSD.



MeTajliibl M X COCAUHEHUS

OOmas xapakTepUCTUKA XUMHUYECKHUX JJEMEHTOB — METAVIOB Ha OCHOBAaHUU HX
nosnoxenuss B Ilepuommueckoir cucreme xummyeckux avieMeHToB [[. M. Menneneesa u
ctpoeHust atomoB. CrTpoeHue MerauioB. MeTaimyeckas CBA3b U METAJIMYECKas
KpUCTAJUIMYECKasl PelI€TKa. DIEKTPOXUMHUUYECKUN psAll HApsDKEHUN MeTaiuioB. Ou3nyeckue u
XMMHUYECKHe CBOMCTBa MeTaiioB. OOmme crnocoObl monydeHus wmertamioB. I[loHstue o
KOpPpO3UM METAJJIOB, OCHOBHBIE CIIOCOOBI 3alllUThl UX OT Koppo3uu. CruiaBbl (cTajib, YyryH,
JIOPAIIOMUHUIN, OpOH3a) U UX PUMEHEHHUE B ObITY U MPOMBIILICHHOCTH.

[[{erounble MeTaJUIbL: MOJOXKEHUE B lleproanyeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpeneeBa, CTpO€HHE UX aTOMOB, HaXOXKJACHUE B npupoje. Pusndeckue 1 XUMHYECKHE
cBoiicTBa (Ha mnpuMepe HaTpusd M Kamus). OKcuAbl U THUAPOKCHUIBl HATPUS U Kajusl.
[IpuMeHeHre MeNOYHBIX METAIOB U UX COEIMHEHUM.

[IlenoyHo3emMenpHbIE METAUIBI MATHUM M KajnbLMi: moJsiokeHue B Ilepuoanueckont
cucreme xuMmuueckux snemeHToB [l. M. MenneneeBa, CTpoeHHE UX aTOMOB, HaXO0XXJICHUE B
npupozae. uznueckne U XMMHUYECKHE CBOMCTBA MarHus U KajabUus. BaxkHenmme coequHeHUs
KanbpIus (OKCU, TUAPOKCU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxxenue B lleprognueckoit cucreme Xumuueckux snemeHtoB J[. W.
Memnzeneesa, CTpoeHUE aToOMa, HAX0XKJIeHUE B npupoje. PU3nyecKue U XMUMUYECKHE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH/IA ATFOMHHHSIL.

Kenezo: mnonoxenue B llepuognueckoi cucreme Xxumudeckux saemeHToB [ U.
MenpeneeBa, CTpO€HHE aToMa, HaxoxJeHue B npupojae. dusznyeckue 1 XuMUYECKHUE CBOMCTBA
xeneza. Oxcuabl, ruapokcuasl u conu sxenesa (1) u xenesa (Ill), ux cocras, cBoiicTBa U
IIOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O0OpasllaMd METAJJIOB M CIUIaBOB, UX (U3MYECKUMHU CBOICTBaMH,
U3YYEHUE Pe3yJIbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIOJIB30BaHUE BHUJEOMATEPHAIIOB),
OCOOCHHOCTEHl B3aMMOJEWCTBUS OKCHJA KalbliUs U HATpus C BOAOH (BO3MOXKHO
MCIIOJIb30BaHUE BUICOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKON BOBI, IPOIlECCa TOPEHUs
JkKeneza B KUCTIopojie (BO3MOKHO MCIONB30BaHUE BUIEOMATEPHUAIOB), IPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJIbLIUs, aTlOMUHUS, [IMHKA, xene3a (1) u xenesa
(1), menu (1), HaOMIOCHUE U OMMCAHUE TIPOLIECCOB OKPAIIMBAHUS TUIAMCHA MOHAMH HATpPHS,
Kamusl U KaJbIus (BO3MOXKHO MCIOJIb30BaHUE BHICOMATEPUANIOB), UCCIIEOBaHIE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA QJIIOMUHUS U TUAPOKCUAA LIMHKA, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aj]ad
1o TeMe «BaxxHene MeTaibl U UX COSIUHEHHUS».

XuMus M OKpyKaoLias cpeaa

BemiectBa 1 mMaTepualibl B MOBCETHEBHOW KM3HU YellOBEKa. bezonmacHoe ucnosib3oBaHue
BEIIECTB U XUMHUYECKHX peakuuid B ObITy. IlepBas momomip Mpu XUMHUYECKUX OXKOTax U
OTpaBJICHUSIX.

XUMHYEeCKOe  3arps3HEHHE  OKpyXKaroleil  cpeasl  (MpeaenbHas — JOMMyCTHUMast
KOHIIeHTpanus BemiecTs, ganee — [1/1K). Poxs xuMuu B penieHr# 3K0J0THIeCKUX MpooOieM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPHAJIBI).

Mesricnpeomemmnle ceasu

Peanuzanust MexxnpeaMeTHBIX CBs3€H MPU M3YyYEHUU XUMUH B 9 Kilacce OCYIIECTBISETCS
yepe3 HCIOJIb30BaHWE KakK OOMIMX eCTECTBEHHO-HAYYHBIX TOHSTHN, TaK ¥ IOHSATHH,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OOmre ecTeCTBEHHO-HAy4YHbIE TOHSATHSA: HAy4dHBIH (DaKkT, TUmores3a, 3aKOH, TEOPHS,
aHaNM3, CHUHTE3, Kilaccuukamusi, MNEPUOAMYHOCTh,  HAONIOACHHE,  SKCIICPUMEHT,
MOJICTTMPOBAHUE, H3MEPEHUE, MOJeNb, SBICHUE, TMMAPHUKOBBIA dA((EKT, TEXHOIOTHS,
MaTepHabl.

®dusnka: marepus, aroM, OJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHWJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, JJEKTPUYECKUM 3apsjl, MPOBOJHUKH, MOJYIPOBOHUKH,
TUDIIEKTPUKH, (POTODIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, Tas,
pacTBOp, PaCTBOPHMOCTh, KPHCTAUIMYECKAas PEMIETKa, CIUIaBbl, (PU3WYECKHE BEIMYUHBI,
€MHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢orocunres, npixanue, 6mocdepa, IKOcHCTEMa, MUHEPAIbHBIC yI00OpEeHMUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEILIECTBRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOMaeMble, TOIUITMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOECHHS IIPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0/1¢ 00y4eHUs] XMMHUU B €IMHCTBE y4eOHOI M BOCTIMTATENILHOW JIEATEIILHOCTH
B COOTBETCTBHHM C TPATUIMOHHBIMH POCCHMCKMMU COIMOKYJIBTYPHBIMH M JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, NPUHATHIMU B OOLIECTBE IIPABUIAMU U HOPMAaMHM IOBEIEHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALIUN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OIMbITa JEATEILHOCTH Ha e
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

[EHHOCTHOTO OTHOIIEHHWS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUECKOMY U
HAYYHOMY HACJIEUIO, TIOHMMAaHHUSA 3HAYEHHUS XMMHUYECKOH HAyKd B JKH3HH COBPEMEHHOTO
o01iecTBa, ClIOCOOHOCTH BIIAJIETh JTOCTOBEpHOW MH(OpMaIuei o mnepeJoBbIX JTOCTUKEHUAX U
OTKPBITUSAX MHUPOBOIM M OTEUECTBEHHOW XUMHM, 3aMHTEPECOBAHHOCTH B HaYYHBIX 3HAaHUAX 00
yCTpOMCTBE MUpa U OOIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IpPEICTaBICHUS O COLMAJIbHBIX HOPMAax W MPaBUIIaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, ~ KOMMYHMKATHBHOM  KOMIIETEHTHOCTH B  OOLIECTBEHHO  IOJIE3HOH,
y4eOHOMCCIIeIOBATEIbCKON, TBOPYECKOM M JPYTrUX BHAAX JESTEIBHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOW COBMECTHOM MAESATEIbHOCTH IPH BBHINOJHEHUHM Y4YEOHBIX, MO3HABATEIbHBIX
3a]a4, BHIIOJHEHUN XUMHUECKUX HKCIIEPUMEHTOB, CO3/IaHUM y4EOHBIX NMPOEKTOB, CTPEMIICHUS
K B3aMMOIIOHMMAaHMIO U B3aMMOIIOMOIIY B IpoIiecce ITON y4eOHOM NesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJICHHE W TIOCTYIKM CBOWX TOBAPHINEH C TO3WIMU HPABCTBEHHBIX H
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHUSI:

MHUpPOBO33PEHUYECKHE MPEJCTAaBICHUS O BEleCTBE U  XMMHUYECKOH  peakuuw,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKH U COCTAaBISIOIIME OCHOBY JUIs
NOHMMaHHUsS CYIIHOCTH HAy4YHOW KapTWHBI MHpa, NPEACTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHPOJIBI, B3AUMOCBS3SIX YEIOBEKA C MPUPOIHONW CPeroi, O pOIu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIE HA IOJyY€HHE HOBBIX 3HAHMHA IO XUMHH,
HEOOXOMUMBIE UIS OOBSICHEHHS HAOIOMaeMBIX MPOIECCOB W SIBIICHHI, ITO3HABATEIHHOM,
WHPOPMAIIMOHHON M YHTATENbCKOM KyJIbTYPHI, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSTEIHHON
paboThl C y4yeOHBIMH TEKCTaMM, CIPABOYHOM JIUTEPaTypoH, JOCTYIHBIMH TEXHUYECKUMHU
CpeAcTBaMU HH(POPMAITMOHHBIX TEXHOJIOTUH;

WHTEpEeC K OOYYECHHIO W TO3HAHUIO, JHO003HATEIHFHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHMIO, TPOCKTHOM U MCCIEN0BATEIHCKON JAEATEILHOCTH, K OCOSHAHHOMY BBIOOPY
HaNpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HaHME ICHHOCTH >KM3HM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 30POBBIO,
YCTAHOBKM Ha 3J0pOBBIH 00pa3 KHU3HHM, OCO3HAHWE IOCIEACTBUNM M HENPUATUE BPEIHBIX
NpUBbIUEK (YMOTPEOJIEHUST aJKOTOJIsl, HAPKOTUKOB, KYypeHHs), HEOOXOIUMOCTH COOIIOIECHUS



npaBui 0€30MacHOCTH TPU OOpaIIeHHH ¢ XMMUYECKUMH BEIIECTBAMH B OBITY U pEaIbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUYECKOMY H3YyUEHUIO Ipodeccuil u TpyJa pa3aIudyHOro poja, YBaKEHUE
K TPpyAy U pe3yjbTaTaMm TpPYAOBOH [EATEIBHOCTH, B TOM YHCJIE Ha OCHOBE MPHUMEHEHUs
NPEIMETHBIX 3HAHWA TI0 XHMHH, OCO3HAHHBIA BBIOOP WHIWBUIYaTbHOW TPaEeKTOPUU
MPOJODKCHHST 00pa30BaHMs C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol nTpodecCHOHaIbHON 1eATeNbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTb aJalTUPOBATHCS B IPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH 11eeco00pa3Hoe OTHOMICHUE K MPUPO/IC KaK MCTOYHUKY KU3HU Ha 3emIle,
OCHOBE €€ CYIIEeCTBOBAaHMsI, TOHUMaHUE LIEHHOCTU 37J0POBOr0 M 0OE€30MacHOro oOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHUXHYECKOMY 3/I0POBBIO,
OCO3HAHWE IICHHOCTH COOJIOACHHSI TIpaBWJI O€30MacHOro0 TOBEICHUS TMpu padore ¢
BEIIIECTBAMH, & TAK)KE B CUTYalIUSIX, YTPOXKAIOIIHNX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHMS, MOMy4yaeMble NMPHU WU3YYEHUU XUMHUHU, JUIS PEIICHUS
3a]a4, CBSI3aHHBIX C OKpY)KAlIIed MPUPOJHOW Cpelod, [JIsl TOBBILICHUS  YPOBHS
HKOJIOTUYECKON KYJIbTYPhI, OCO3HAHUS TJI00aTBLHOTO XapaKTepa 3KOJIOTHYECKUX MpoOJieM U
MyTel WX pEeHIeHUs MOCPEICTBOM METOJOB XHWMHUH, SKOJOTUYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJCTBOBATbCSA UM B IIO3HABATENbHOM, KOMMYHHUKATUBHOM U COLIMATbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDHI

B cocraBe merampeaMETHBIX PE3YJIbTaTOB BBIIESIOT 3HAYUMBIE UIsI (POPMHUPOBAHUS
MHUPOBO33pEHUS OOIIEHAYYHbIE TTOHATHUS (3aKOH, TEOPHs, IPUHIUI, TUIOTE3a, (PaKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U APYTOE.), KOTOPBIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUESOHBIX
nmpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAaHUN U3 ATHUX MPeAMeTOB (hOPMUPOBATH MPEICTABICHHE
0 IIEJIOCTHOM HAy4YHOW KapTHHE MHUPA, U YHUBEpCAIbHBIC YUeOHbIE AeHCTBUA (TI03HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOphIE 00ecTeunBaroT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble Jornueckue necTBU:

YMEHUSI UCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICT XUMHYECKMX TIOHATUH (BBLACNSATh MX XapaKTEepHbIE IMPU3HAKH,
YCTaHABIMBATh B3aUMOCBSI3b C IPYTUMH MOHSITHSIMH ), UCIIOIH30BATh OHATHUS JIJISI O0BICHEHUS
OTHENbHBIX (AaKTOB W SIBICHWW, BBHIOMpATh OCHOBAHHUS W KPHUTEPUU IS Kiaccuukammuu
XUMUYECKUX BEIIECTB M XUMHUYECKHX PEaKIMH, YCTAaHABIWBATh NPUIMHHO-CIIC/ICTBCHHBIC
CBS3M MEXAY OOBEKTAMHU H3yYeHHS, CTPOUTH JIOTHUECKHE pacCyXIeHUs (WHIYKTHUBHEIE,
JeyKTUBHBIE, 10 aHAJIOTUH ), AEJIaTh BHIBOJbI U 3aKITIOUCHNUS;

yMEHHUE MPUMEHSTHh B MPOIECCe TO3HAHUS TOHATHS (TIPEIMETHBIC U METAIpPEIMETHEIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HMCIOJb3yeMble B XHMHH, MPEOOPa3OBBIBATH HIUPOKO
MPUMEHSIEMbIE B XUMUU MOJICTbHBIC TIPECTABICHHUS — XUMUUYECKUN 3HAK (CUMBOII DJIEMEHTA),
XumMudeckas (opmyna M ypaBHEHHE XHUMHUYECKOM pEaKIUu — TMpPH pElIeHuu Yy4eOHO-
MO3HABATENIbHBIX 337ad, C Y4E€TOM OTHUX MOJENbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU M3YyYaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHUYECKHUX PEAKIUi, BBISABIATH OOIINE 3aKOHOMEPHOCTH, MPUIMHHO-CIICJICTBEHHBIC CBS3U U
MIPOTUBOPEYHS B U3yUaEMBbIX MPOIECCaxX U SABJICHUSIX.

Ba3oBrble ucciaenoBarenLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BAaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTa MO3HAHUS, a
TaKKe B KAuyeCTBE OCHOBBI s (POPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY>KJICHHIA;

NpUOOpPETEHUE OMbITA MO IUIAHUPOBAHUIO, OPTaHU3ALMU U TPOBEIACHHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHUE HaOII0/1aTh 3a XOJIOM IMpOIlecca, CaMOCTOSTENIbHO MPOrHO3UPOBATH
€ro pe3ynbTaT, GopMyInpoBaTh 000OIIEHNUS U BBIBOJBI IO pe3yJabTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yMEHHE BBIOUMpaTh, AHAIU3UPOBATh U HHTEPIPETHPOBATH WHOOPMALMIO PA3IUYHBIX
BUZOB U (DOpM MpeCTaBICHHS, MOJIY4YaeMYI0 M3 Pa3HBIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAs
JaUTEepaTypa XHMMHUYECKOTO COJEp:KaHus, CIpaBOYHbIe Tmocobus, pecypcsl HHTepHera),
KPUTHYECKH OIICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMALINIO;

YMEHHE MPUMEHSTh pa3jMuHble METOJIbI U 3aMPOCHI MIPH MOUCKE U 0TOOpe MHPOpMaIuu
U COOTBETCTBYIOIIMX IAHHBIX, HEOOXOJUMBIX JUIsS BBIOJHEHHUS yYeOHBIX W IMO3HABATEIBHBIX
3a7a4  ONpeAeNEéHHOro THUMa, MNpUOOpEeTeHHe omnbplTa B O0NACTH  MCIIOJIb30BAHMS
UH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBNAJCHHE KYJIbTYpOW  aKTHBHOIO
UCIIOJIb30BAaHUSl PA3IUMYHBIX TOUCKOBBIX CHUCTEM, CaMOCTOATEIHHO BBHIOMPATH ONTHUMATbHYIO
dopMy mnpencTaBiieHUs HH(pOpPMALMU U WIJUIIOCTPUPOBATH pEIIaeMble 3aJaud HECIOXKHBIMU
CXEeMaMH, AuarpaMMaMHu, ApyruMu GopMaMu TpaduKe U UX KOMOWHAITUSIMU;

YMEHHE HUCIOIB30BaTh M aHAIM3UPOBATH B Ipoliecce Y4eOHOM M HMCCleqoBaTeIbCKOM
NESTENIbHOCTH  HMH(POPMAIMI0 O BIMSHUM TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3sicTBa H
TPaHCHOPTA HA COCTOSTHUE OKPY>KAIOLIEH NPUPOTHON CPEBI.

KomMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe 1eHCTBHUSA:

YMEHHsI 3a/1aBaTh BONPOCHl (B XoAe auanora W (WIM) JIUCKYCCHH) IO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYIHpPOBaTH CBOM TMPEAJTOKEHUS OTHOCHTEIHHO BBIMOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMsI TPEICTAaBIATH IOJTYYEHHbIE pPE3yJbTaThl IMO3HABATEIbHOM JEATEIBHOCTH B
YCTHBIX Y MNHCbMEHHBIX TEKCTaX; JeJlaTh MPE3CHTALMI PEe3YJIbTaTOB  BBINOJHEHUS
XUMHUYECKOTO  HKCHEepUMEHTa  (J1abopaTOpHOrO  OMbITa, J1abopaTopHOW  paboThl 1O
MCCJIEJOBAaHHUIO CBOWCTB BEIECTB, yU€OHOTO MMPOEKTA);

yMEHHMsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIbHON U
UCCIIEIOBATEIbCKON JESITEIbHOCTH MPH PEIICHUMHM BO3HUKAIOUIMX MpoOJeM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB M COTJacoBaHMs MO3UIMN (0OCYXAeHHS, OOMEH MHEHHUSMH, «MO3IOBbIC
HITYPMBI», KOOPJUHAIINS COBMECTHBIX JACUCTBUM, ONpeiesieHue KPUTEPHEB IO OLIEHKE KaueCcTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PerynsiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHE CAMOCTOSTEIBHO ONPENEIATh LENH IEATENbHOCTH, IUIAHNPOBATh, OCYLIECTBIIATS,
KOHTPOJIMPOBAaTh U IpPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO JIEATEIbHOCTH, BBIOMpPATH
HaubOosnee H¢¢eKkTuBHbIE CMOCOOBl peleHuss Y4eOHbIX U TO3HaBaTeNbHBIX — 3ajad,
CaMOCTOSITEJIbHO COCTaBJISATh MM KOPPEKTHUPOBATH MPEIOKEHHBIH aITOPUTM ACHUCTBUN MpHU
BHITIOJTHEHUH 3a/IaHuil ¢ y4ETOM TONYYeHHUsT HOBBIX 3HAHUU 00 HU3ydaeMbIX OOBEKTaX —
BEIIECTBAaX U PEaKIUsIX, OLICHUBATh COOTBETCTBHE MOJIYYEHHOI'O Pe3y/IbTaTa 3asBICHHOMN LENH,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJaHUI.

HPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpenMeTHBIX pE3yAbTATOB IO OCBOEHHIO OO0S3aTEIBHOTO COJAEpIKAHMUS,
YCTAaHOBJICHHOTO JTaHHOW (enepaibHOM paboyelt TpOrpaMMoid, BBIJCISIIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4dHbIC€ 3HAaHUS, YMEHHUS M CIHOCOOBI NEWCTBHH, cnernuduueckue s
MPEIMETHOW 00JacCTH «XUMUS», BHIBI JEATEIHHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHMS, €rO
WHTEpIpeTali, MNpeoOpa3OoBaHUI0 M TPUMEHEHHIO B PA3IMYHBIX YYEOHBIX U HOBBIX
CUTYalUsX.

K xonuy oOydenus B 8 kjiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIINXCS YMEHUH:
PacKpbIBaTh CMbBICII OCHOBHBIX XUMUYECKUX MOHSTUN: aTOM, MOJIEKYJIa, XUMHUUECKUN 3JIEMEHT,
IIPOCTOE BELIECTBO, CIOXHOE BEIIECTBO, CMECH (OJHOPOAHAsI U HEOJHOPOAHAs), BAJIEHTHOCTbD,
OTHOCHUTEIIbHAs aTOMHAs U MOJIEKYJISpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHas
Macca, MaccoBas JI0JI1 XHMHYECKOrO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA OO0BEM, OKCHUI,
KHCJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCJICHHUS, XUMUYECKas
peaknus, KiIacCU(pUKAIUs PEAKIMi: peaklud COCTUHEHUS, PEaKIHUU PA3JIOKCHHS, PEAKIIUU
3aMEeUICHHs, pPEaKIHu OOMEeHa, 3K30- W SHIOTEPMHUYECKHE pEeaKlHUH, TerioBoi 3hdext
peakuuu, SApPO aToMa, JJIEKTPOHHBIA CJIOW aroma, aTOMHas oOpOuTamb, paguyc aroma,
XUMHUYECKasl CBSI3b, MOJSIPHAS M HEMOJIApHAs KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, HOH, KaTHOH,
aHWOH, PacTBOP, MaccoBasi J0Jsl BEIECTBA (ITPOLICHTHAS] KOHIIEHTPAIIHs) B pAaCTBOPE;
WJUTIOCTPUPOBATHh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHSATUNA U MPUMEHATH 3THU MOHATUSA
MIPU OMHMCAHHUH BEIIECTB U MX MPEBPAIICHUII;
HCIIOJIB30BaTh XMMHMUYECKYI0O CHUMBOJIMKY JUIsl COCTaBJiCHHUS (POPMYINI BEHIECTB U YpPAaBHEHHI
XAMHYECKHUX PEaKIUi;
OTIPENIETISATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETICHb OKHUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX, TPUHAMJICKHOCTh BEIIECTB K OMPEACIEHHOMY Kiaccy
coequHeHUN 1O QopmynaMm, BHI XUMHUYECKOW CBS3M (KOBaJIeHTHass UM WOHHas) B
HEOPraHUYECKUX COCANHEHUSX;
packpbiBaTh cmbicn Ilepuogmueckoro 3akona J[. WM. MengeneeBa: J1€MOHCTPUPOBATH
MOHUMAaHWE TIEPUOTUIECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKHUX DJIEMEHTOB OT WX IMOJOKEHUS
B [lepuonuyeckoil cucreMe, 3aKOHOB COXpPAHEHHsS] MacChl BEIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YUE€HHS], 3aKOHAa ABOTapo;
OMHUCHIBaTh M XapaKTepu3oBaTh TaOMuuHyto (Gopmy lleprognyeckoil CUCTEMBI XHUMHUYECKHX
AIIEMEHTOB: pa3NUy4aTh MOHATHUS «TJIaBHAs moiarpynna (A-Tpymma)» u «moOovHast MOArpyrmmna
(b-rpynma)», Manble U OoJbIIME TEPHUOIBI, COOTHOCUTH OOO3HAUYEHUsS, KOTOPhIE MMEIOTCS B
tabmuie «llepuognmueckas cucremMa xuMuueckux saemeHToB J1. 1. MenaeneeBa» ¢ 4uCIOBBIMU
XapaKTePUCTUKAMH CTPOCHUSI aTOMOB XMMHUUYECKHX JJIEMEHTOB (COCTaB W 3apsij sjpa, ooOIiee
YHCJIO AJIEKTPOHOB U paclpeieNIeHue UX MO 3JIEKTPOHHBIM CIIO0SIM);
KJIaCCU(PUITUPOBATh XUMHUYECKUE JIEMEHTHI, HEOPTAaHMYECKUE BEIIECTBA, XMMHUYECKUE PEAKIIUH
(110 4KCy ¥ COCTaBY YYacTBYIOIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY YD (DEKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKJAsi ONHUCAHME NPUMEPAMH  MOJEKYJSPHBIX YPaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKINN;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KAaue€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH NMPOTEKAHUSI XUMUYECKHUX MIPEBPAICHUH B Pa3IMUHbIX YCIOBHSIX;
BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MAaCCOBYIO JOJIIO
XUMHYECKOT0 3JeMEeHTa Mo (GopMyJie COSAMHEHHS, MAacCOBYIO JOJIO BEIIECTBa B PacTBOPE,
MPOBOAMTH PACUETHI MO0 YPABHEHUIO XUMUYECKON PEeaKIiy;



IPUMEHSTH OCHOBHBIE OII€palli MBICIUTEIbHON JEITENBHOCTH — aHAIN3 U CUHTE3, CPaBHEHUE,
0000111eHIe, CHCTEeMAaTU3alINI0, KJIaCCU(PHUKAINIO, BBISIBJICHUE PUYMHHO-CIIEICTBEHHBIX CBSA3EH
— JUId U3y4YEHUS! CBOICTB BEIIECTB M XMMUYECKUX PEAKLUN, €CTECTBEHHO-HAayUHbIE METOMbI
NO3HAHUS — HaOJIOJEHHE, HU3MEpPEHHE, MOJEIUPOBAHUE, OHKCIEPUMEHT (peaJlbHbI U
MBICJICHHBIN );
CJIEZIOBATh MPABUIIaM IOJIb30BAHUS XUMUYECKOM MOCYA0H U 1abopaToOpHbIM 000pyI0OBaHUEM, a
TakKe TpaBUiiaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBHH C HWHCTPYKUUSMHU IO
BBIMIOJTHEHUIO J1A0OPAaTOPHBIX XMUMHUYECKUX OIBITOB IO IMOJYYEHHIO M  COOHPAHUIO
ra3o00pa3HbIX BEUIECTB (BOJOPOa U KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C ONPEAeIEHHON
MacCOBOM J0JIEd pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb M IIPOBOJUTH XUMHUYECKHE
9KCIIEPUMEHTHI 10 PAClO3HABAHUIO PACTBOPOB IIENOUYEH M KHUCIOT C MOMOIIBIO MHAMKATOPOB
(maxkmyc, penondranens, METUIOPAHXK U APYTHUE).

K xoHuy oOydeHus B 9 kJiacce mpeaMeTHbIE Pe3yJbTaThl HA 0a30BOM YpOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:
PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUNA: XUMUYECKUHN JIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTUOH, AaHHOH, IIPOCTOE  BEILIECTBO, CIJIO)KHOE  BELIECTBO, BaJECHTHOCTbD,
AIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKas peaklus, XUMHUYECKas CBS3b,
TEIUI0BOM 3¢ (deKT peakluu, MOJIb, MOJISIPHBIM 00BbEM, PACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMALMUS, PEAKLUM HOHHOIO0 OOMEHa, KaTajlu3arop, XUMHUYECKOe
paBHOBecHe, OOpaTUMblE M HEOOpAaTHMBIE PEAKIHH, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakuuyu, OKUCIWTENb, BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAaHOBIEHHUE, aJUIOTPOIMS,
aM(pOTEepHOCTh, XUMHUYECKas CBA3b (KOBAJEHTHAs, MOHHAs, METAJUINYECKas), KpUCTAJUINYECKast
pemérka, KOppo3us METallIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW peakluu, NpeaesbHO
nonycrumas koHueHnTpanus I1/IK Bemecrsa;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHUM U MPUMEHSATH 3TH TOHATHUS
IIPY ONMCAHHUU BEUIECTB U UX MPEBpAIIECHU;
UCIOJIb30BaTh XMUMHYECKYI0 CHMBOJIMKY JJIsl COCTaBleHUS (OpMyN BEIIECTB U YpaBHEHHI
XUMHUYECKHX PeaKIuii;
ONpEeNATh BAJICHTHOCTb W CTENEHb OKHUCIEHHUS XHMHMUYECKHUX 3JEMEHTOB B COCAMHEHMSIX
pa3IMYHOTO COCTaBa, NMPUHAMJIEKHOCTh BEUIECTB K ONPENEIEHHOMY KJIACCY COECIMHEHUH IO
dopmymnaM, BHI XHMHYECKOM CBA3M (KOBaJieHTHAas, MWOHHAsA, METAJUIMUecKas) B
HEOpPraHMYECKUX COEAMHEHMSX, 3apsii MOHA MO XMMHUYECKoW (opmyre, xapakTep cpeisl B
BOJHBIX pacTBOpaXx HEOPraHWYECKUX COEAMHEHUH, TUN KPUCTAJUIMUECKOH pPEeIéTKu
KOHKPETHOI'O BELIECTBA;
packpsiBaTh cMmbici [lepuogmyeckoro 3akona [[. M. MeHneneeBa W JEMOHCTPHPOBATh €ro
NOHMMaHMe: OMMCHIBATH M XapaKTepu3oBaTh TabmuuHyro (Gopmy llepmommueckoil cucTeMsl
XUMHUYECKHX 3JIEMEHTOB: Pa3/IM4aTh MOHATUS «TJIaBHAs moAarpymnmna (A-rpymnmna)» U «mo0ouHas
noarpynna (b-rpynma)», manple u OosbLIME MEPHOJBI, COOTHOCUTh OOO3HAYEHUS, KOTOpHIE
UMEIOTCS B IMEPUOJUYECKON Tabyuile, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMMHUYECKHX JIEMEHTOB (COCTaB M 3apsj sijipa, o0liee YUCiIo 3JIEKTPOHOB U pacipeesieHne UX
[0 DJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
9JIEMEHTOB U MX COECIUHEHHUI B Ipelenax MajbIX IMEePUOAO0B U TJIABHBIX MOATPYII C Y4ETOM
CTPOEHHS UX aTOMOB;
KJIaCCU(UIIMPOBATh XMMUUYECKHE FIEMEHThI, HEOPraHUYECKHE BEIIECTBAa, XUMHUUECKHUE peaKluu
(Mo YWcay M COCTaBY YYACTBYIONIMX B PEaKIMM BEHICCTB, MO TEIUIOBOMY 3(¢eKTy, Mo
WU3MEHEHUIO CTENIEHEN OKHCIEHMSI XUMUYECKUX YJIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATH) 00OIME M crenuuuecKkue XUMHYECKHE CBONCTBA MPOCTHIX H
CJIOKHBIX BEIIECTB, NOATBEPXkKasi OMUCAHUE ITPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTABJISITh YPAaBHEHHUS IEKTPOJIUTUUECKON TUCCOIMALMN KUCIIOT, HIEI0YEN U COJIEH, ITOJTHBIE
U COKpami¢HHbIE YpaBHEHHsS  peakuuid HOHHOTO OOMEHa, YpaBHEHHUS  PEaKIHii,
MOATBEPKJIAIOIIUX CYIIECTBOBAHUE TE€HETHMUECKOM CBSI3M MEXY BEIIECTBAMHU Pa3JIMYHBIX
KJIaCCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKUUWA  MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOXHOCTH
MPOTEKAHUsI XUMUYECKUX IIPEBPAILEHUNA B PA3JINYHBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYKO MacChl BEUIECTB, MAaCCOBYIO OO
XUMHYECKOT0 3JeMEeHTa 1o (GopMylie COSAMHEHHUS, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU PEaKIIHH;

coOroAaTh MpaBuiia MOJb30BAHUS XUMUYECKOW TOCYI0i U 1abopaTOpHBIM 000pyAOBaHUEM, A
TaKKe MpaBujia 0OpallleHUsI ¢ BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIMSMU MO BBITIOJHEHUIO
71a00PAaTOPHBIX XUMHUYECKUX OIBITOB IO IOJIYYCHHIO U COOMpAHHWIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa U yTrIeKuciIoro rasa);

MPOBOJIUTh PEAKIMM, TMOATBEPKIAIOMINE KAYeCTBEHHBIM COCTAaB pPa3UYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOpHUI-, OpOMHI-, HOAUA-, KapOoHaT-, Gocdar-, cunmkar-,
cynbdar-, THUIPOKCHUI-UOHBI, KATHOHBI AMMOHHS M HWOHBI HM3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIE OTIEPAlUU MBICTUTEIHFHOM IEATETbHOCTH — aHAIN3 U CUHTE3, CPAaBHEHHE,
0000111eHIEe, CUCTEMATU3AIINIO, BBISBICHUE MPUUYUHHO-CICJACTBEHHBIX CBS3€M — JJI M3YUYCHUS
CBOMCTB BEIIECTB M XHWMHUUYECKHX pEaKIHMi, €CTeCTBEHHO-HAY4YHbIE€ METOIbl IO3HAHUSI —
HaOII0/IeHUE, U3MEpPEHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHBIN 1 MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIe (LM pPOBbLIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpaxruyeckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pasnean 1. [lepBoHavaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4deckue 15 1 bubnnoreka IIOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 6 bu6nuoreka [IOK
00 okcuIax https://m.edsoo.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 3 1 bu6nuoreka [IOK
U COJISAX https://m.edsoo0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmorexa [JOK

HEOPraHUYECKUX COCIMHEHUN

Hroro 1o pasneny 30

https://m.edsoo.ru/7f41837¢c

Pa3pnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu



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 [lepuoauueckas cucrema 7 bu6nmoreka [IOK
' XUMHYECKHX ditemenToB [1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMHUecKasi CBSI3b.
3.2 OKHCIUTEIBHO- 8 bubmmorexa LOK
https://m.edsoo.ru/7f41837c¢
BOCCTAHOBHUTEJIbHBIC PEAKITUU
Hroro no pazgeny 15 Brbmmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoabnsie Ilpakruyeckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaku
[ToBTrOpenue u yriyOneHne 3HaHUN bubmumoreka [IOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [IOK
' peaxiuit https://m.edsoo.ru/7f41a636
DNEeKTPOIUTHYECKAs JUCCOLUALIHS. bubnuorexa [JOK
1.3 8 1 1
XUMHUECKUE PEAKIHK B PACTBOpax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubnuoreka [IOK
' anemenToB VIIA-rpymmel. ["anoreHs https://m.edso0.ru/7f41a636
o | o —" 6
' PYHHEL -€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
23| swemenos VA pynm. Ason goctopuix | 7 ;  BromorealOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
e . | , Do
' Ny PYTHIEL poa https://m.edso0.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
Hroro no pazneny 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

Pa3zgen 3. MeTaJIbl M UX COCIUHEHU S

3.1 OO01re CBOMCTBA METAILIO 4 bubmmorexa LIOK
. He CBOMCTBA MET B
= : https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus U oOKpyskamomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B JKU3HH YEJI0BEKA 3 bubmorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpemst 3 bubmmorexa [JOK
P p https://m.edsoo0.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpoubnsie IIpakruyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YYeHUs
padoTbI padoThbI pecypcnl
1 [Ipeamer xumuu. Ponb xumuu B 1 bubnunoreka LIOK
JKH3HH 4yesloBeka. Terna u BerecTsa https://m.edsoo.ru/ff0d210c
5 ITousTne o MeToIax IMO3HAHUS B 1 bu6nmorexa LIOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 bubmmoreka [JOK
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 Yucrtele BemecTsa u cMecu. CriocoObl 1 bubnunoreka LIOK
pasneneHus cMeceit https://m.edsoo.ru/ff0d26ca
ITpakTuueckas padbora Ne 2
5 «lfazneneicne cﬁef;)ﬁ (I—JI\; npumepe 1 bubmmorexa LOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBapEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1€MEHTHI. 3HAK! 1 bubmmoteka IIOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie u CIIOKHBIE BEIIECTBA 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubamorexa [IOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECCTB. 1 but6mmoreka [IOK



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

Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHMYECKHX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHOcHTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XUMHUYECKOT0 bub6numoreka [IOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuecrBo BemecTtBa. Modb. bubnunorexa LIOK
MossipHas macca https://m.edsoo.ru/ff0d5230
14 du3nyecKue U XUMUYECKHE SIBJICHUS. bubnunoreka LIOK
XuMHYecKas peaKius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciioBUS IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
BbIuncieHus KOJIUYECTBA, MACChI
17 BEILIECTBA 10 YPABHEHUSIM bubmmorexa [OK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHIA
Knaccudukanuss XuMuaeckux
18 peaKuI/Hif (co:Iu/IHeHH;I pa3noKeHUs bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIIMKJIONETUCT. 0606}:16HI/IC u bubmoreia LIOK
. https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTponbnas pabota Nel o teme bu6muoreka [JOK
«BelecTBa 1 XUMHUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. Cocras Butmorexa LIOK
21 BO31yXxa. Kucmopoa — ameMeHT u

npoctoe BeniecTBo. O30H

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
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https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuu OKUCICHUS bubmorexa HOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 naboparopuun fﬂpOMLIIHHerH(iTH. Bubmmorexa IOK
https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKkIuu, MOHSITHE O bubnunorexa LIOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUSIX
TormBo (HedTh, yroiib 1 METaH).
25 3anﬂ3HeI§Heq];03ijyl;(a CIIOCOOBI zzro bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[TpakTrueckas padora Ne 3 o Teme
26 ((§OHWGHHG u 12061/1palele KHCJIOpOJIa bubmrorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY
97 Bonxopon — anemeHT u mpocToe bubmmnoreka HOK
BeniecTBo. HaxoxaeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 duznyueckne 1 XUMUYECKHEe CBOMCTBA bubmmoreka IIOK
Bosopoaa. [IpuMeHenue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCHOTAX U COJAX bubmmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI 1oTy4eHust BOAOPO/Ia B bubmuoreka [IOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 mo Teme
31 «ﬁonyqeﬁne " 1::06I/IpaHI/Ie BOZIOpOA bubmmorexa LIOK
N ’ https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
32 MomnsipHblii 00BEM ra30B. 3aKOH bubmuoteka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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Asorajpo https://m.edsoo.ru/ff0d542e
Brruncnenus o6b€Ma, KonMuecTBa
33 BEIIECTBA ra3a Mo ero U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE bubnrorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIEHUI ra30B
35 ®Ou3nvecKue U XUMUYECKHE CBOMCTBA bub6numoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubnuorexa [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boja kak pactBopuTens.
37 Hacrimennnle 1 HeHaChIIEHHBIE bu6nmorexa LIOK
pacTtBOpbl. MaccoBasi J10Jis BEIIECTBA https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuyeckas pabora Ne 5 o Teme
38 «IIpurorosiieHHE PaCTBOPOB C bubmuoreka [IOK
OTIpeIeIEHHOM MaCcCCOBOM J0el https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bomopon. Boma» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIaccudUKaIus, bubmuoreka [IOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 Kncny(:erx OCHOBHBIX M aM(POTEPHBIX Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaH#usI: cOCTaB, Ki1accuduxams, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonmydyeHue 1 XUMHYECKHUE CBOMCTBA

bubnunoreka LIOK

43
OCHOBaHUIA https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarmus, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune u XuMHYECKHE CBOMCTBA bubmuorexa [{OK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C : )
16| cnoootm monyenme et bimorera L1OK
. YA ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmmorexa [JOK
«OCHOBHBIE KJIACChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'eneTndeckas cBsI3bp MEXy Klaccamu Bbu6moteka [JOK
HEOPraHUYECKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
49 O06o0meHre U cucTeMaTH3aIus bubnuoreka [{OK
3HaHHUU https://m.edsoo.ru/00ad9cb?2
K 6ota Ne3
50 "Ocriobiie kiacen neaprarcerns bitmnorera LIOK
o P https://m.edsoo.ru/00ad9ela
COeTMHEHU N
IT
51 | mmpmmecti sneweon, Homont bitGnorea LIOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJICMCHTOB
n o
o | B e
MOJIMYECKast CHCTEMa XUMHYCCKHX
pHOA https://m.edsoo.ru/00ada52c
anemenToB 1. . MenaeneeBa
bu6nunorexa LIOK
53 [lepuoael, rpynmnsl, IOATPYIIIBI

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubnunoreka LIOK

>4 saep. M3oTorsr https://m.edsoo.ru/00ada342
CTtpoeHue IEKTPOHHBIX 000I0YECK
55 aT(f)MOB BHeMeHTf)B [Tepuoanueckoii bubmmorexa LIOK
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA IO €TI0 MOJ0KEHUIO B bub6nmoreka [IOK
[Mepuoaunyeckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproauveckoro 3akoHa
57 JUIS Pa3BUTHSI HAYKU U MPAKTUKH. [1. bubnnorexa [JOK
W. MenzesneeB — ydu€Hblii, ieaaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
5 | e
. https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas paboTa
bubmmoteka IIOK
59 Hontast Xumiteckas csh https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nosipHas XMMU4eCKast bubmmnoreka HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasneHnTHas HenossspHas bubmuoreka [IOK
XUMHUYECKast CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoteka IIOK
62 (CTereHb OKHCIeHILA https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubnuotexa [JOK
peaxiuu https://m.edso0.ru/00adb076
bu6nunorexa LIOK
64 OKHUCIUTENN U BOCCTAHOBUTEIU

https://m.edso0.ru/00adh076
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KonTtponsnas padora Ne4 o reme

65 «CTtpoenne aToMa. XuMHUUYECKast 1 bubmmorexa LIOK
https://m.edso00.ru/00adb486

CBSI3b»

66 Peseprublit ypok. O6o0mIeHNE U 1 Bu6mumotexa [JOK
cHUCTEeMaTH3alus 3HAHU https://m.edsoo.ru/00adb33c

67 PesepBHbIil ypok. O0001ICHNE 1 1 bubmuorexa [IOK
cHCTEeMaTH3alKs 3HAHHUHA https://m.edsoo.ru/00ad9ch?2

68 PesepBHbIil ypok. O0001ICHNE U 1 bubmuorexa [{OK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Tema ypoka Konrpoabnsie Ilpakruyeckue Aara oOpaszoBaTe/bHbIE
Bceero N3y4YeHMUsI
padoThI padoThI pecypcel
[lepuoauueckuii 3aK0OH.
IIepuoanueckas cucrema 1 Bbu6muotexa [JOK
XUMHYECKHX 3ieMenToB [1. U. https://m.edsoo.ru/00adb59e
MeHneneeBa
e e
B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudukanus 1 HOMeHKIaTypa 1 bu6nmorexa LIOK
HCOPraHHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buner XumMu4yeckoii CBSI3U U THIIBI 1 bubnunoreka LIOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme
«IloBTOpEHUE U yriyOaeHue 3HaHUi 1 1
OCHOBHBIX pa3fiesioB Kypca 8
KJIacca
Knaccudukanus XuMHuecKux 1 bubnmorexa LIOK
peaKIuii Mo pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
TlonsATHE O CKOPOCTH XMMHYECKOMN
peaKkIuu. HOH;II;I/Ie 0 TOMOTEHHBIX U 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
ITousTHE 0 XUMUUECKOM
paBHOBecHuH. DaKTOPHI, BIUSIONINE 1 bubnmorexa LOK
T https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUUYECKOU PEAKIINH U
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ITOJIOKCHHUE XUMHUYCCKOI'O
paBHOBECUA

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bubnunoreka LIOK

o peakiuu https://m.edsoo.ru/00adcade
Teopus PIEKTPOITUTAUECCKON
10 Z[I/Icfounaunn.pCHnLHme U ciia0ble bubmorexa OK
https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 Honnble ypaBHEHHsI peakui bubmmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHCIOT B
12 OCHOBAaHMU B CBETE NPEACTABICHUI bubmmorexa [JOK
00 3JIEKTPOINTHUECKOM https://m.edsoo.ru/00add5d8
JIACCOLIMAIIAN
XuMHYECKHe CBOMCTBA COJICH B
13 CBETE MpeACTABICHUN 00 brbmmorexa LIOK
. https://m.edsoo.ru/00add8h2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 [TonsiTue o rugponuse coneit bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O00011eHNEe U CUCTEMATU3 AL bu6mmoteka IIOK
3HAHHH https://m.edsoo.ru/00addd12
IIpakTrueckas padora Ne 1.
16 <<1£)GHI€HI/I€ 3KcnpepHMeHTanLHHx bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a7a9»
KonTponbHas padora Ne2 1mo teme
17 <<9J'I€IIsz0J'II/ITI/E—IeCKa$I JIUCCOLIHALINA. bubmorexa HOK
https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
18 OO01mas XxapakTepuCcTHKa TaJIOT€HOB. bubnmnorexa [JOK

XUMHUYECKUE CBOWCTBA HA IIPUMEPE

https://m.edsoo.ru/00addfe2
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xJjiopa

XnopoBogopoa. ComsiHast KUCIIOTa,

19 XUMHUUYECKHE CBOICTBA, [1OJIy4EHHE Bubmmorexa IOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTnueckas padorta Ne 2 o reme
20 «ﬁony%m&e conI;IHoﬁ KHUCJIOTBI bubnrorexa LIOK
. ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTB»
Bbraucnenus no ypaBHEHUSIM
21 XUMHYECKHUX peal}fmﬁ €CJIi OJUH U3 bubmmorexa LIOK
’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO0m1as XxapakTepucTUKa JIEMEHTOB bubmmorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPBHI.
93 Haxoxnenue cepel u €€ coeqMHEHU N Bbu6moteka [JOK
B pupoje. XMMUYECKUE CBONCTBA https://m.edsoo.ru/00ade64a
cepol
CepoBoaopon, CTpOeHHE
24 (bnlznqefmlzei, XI/II:/II/I‘IGCK’I/IG Bubmmorexa HOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuabl cepsl. CepHasi KHUCIIOTa
25 (1)1/131451301(1/15 u XI/II\EI/I‘IGCKI/IG ’ bubmoreia LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XUMUYECKUE PEAKIIUH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CI0c00a
26 MIOJIyYEHUS CEPHOU KUCIIOTBI. bubmuoteka [IOK

XUMHYECKOE 3arps3HEHNE
OKpYXKaroIllel cpelibl COEAMHEHUAMHU
cepbl

https://m.edsoo.ru/00adec8a
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Briuncienne MaccoBOr 10U

bubnunoreka LIOK

27
BBIXO/Ia MPOYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA dJICMCHTOB
VA-rpynmnsl. A30T,

28 aCIIPOCTPAaHEHHE B IIPUPOJIE bubmmorexa LIOK
pactipoctp PHPOE, https://m.edsoo.ru/00adeea6
¢du3nvecKkre 1 XUMHYECKHE
CBOICTBA
AMMHaK, ero pu3nvecKue u

29 XUMUYECKHE CBOWCTBA, MOTyYEHUE U brbmmorexa LIOK

» HOIYH https://m.edsoo.ru/00adf004
IPUMCHCHUE
IT 6ota Ne 3
0 lonyene avwiar, msyeie bimorera LIOK
yqu > 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTB)

31 A3oTHas KucaoTa, e€ Gu3ndecKue u bubnnoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH

B e
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIIel cpebl
COETMHEHUSIMU a30Ta
) .0 \Y

33 (1)(?(?(%3(()) pHaSIKIf:II()JIH((l)):: q)(;prl):n(qe)csne u bubamorexa LOK

P L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHUE
Hcnonws3oBanue ¢pocdaros B
KayecTBE MUHEPAIbHBIX y100pEeHUH. bu6muoreka [JOK

34 .
3arpsi3HeHUE PUPOIHON CPEJIbI https://m.edsoo.ru/00adfc20
dbocdaramu

35 Yraepon, pacipocTpaHEeHHE B bubnuotexa [JOK
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npupoze, Gu3nvIecKue u
XMMHYECKHE CBOHCTBA

https://m.edsoo.ru/00adfd9c

Oxkcupel yriaepojaa, ux pusudeckue
Y XMMHYECKHE CBOMCTBA.

36 DKOJOTUYECKHE MPOOIEMBI bubmnorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VYronpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edso00.ru/00ae006¢
[TpakTiueckas paborta Ne 4 o reme
38 "IlonyuyeHue yriaekuciaoro rasa. bubnuoreka [IOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
ITepBoHavaIbHBIC TOHATHS 00
39 OpfaHquCKHX BEIIIECTBAX KakK O bubmrorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiiepoaa
. bu6mmorexa [JOK
40 Kpeiii it ero coeneris https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5.
41 Pemenne skcnepuMeHTaIBHBIX bubmmnoreka HOK
3ama4 1o Teme «BaxkHeitmme https://m.eds00.ru/00ae0bf2
HEMETaJUTBl U UX COCTUHEHHUS
KonTponbsHas padora Ne3 o Teme
42 «Bancrl){eﬁmne lI:—)IeMeTaJ'IJ'IBI U UX bubnmorexa LOK
https://m.edsoo.ru/00ae0el8
COCIUHCHHS
OO01mas xapakTepuCTHKa BuGmorexa 1IOK
43 XHUMUYECKHX DJIEMEHTOB —

MeTaJuIoB. MeTannuueckas CBsI3b U

https://m.edsoo.ru/00ael103e
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MeTaJuInuecKasi KpuCTaiinuecKas
pemérka. @u3nvecKkre CBOMCTBa
METaJIJIOB

XUMHYECKHE CBOMCTBA METALJIOB.

44 DNEKTPOXUMHUUECKUH psift Bubmmorexa IOK
. https://m.edso00.ru/00ae1156
HANPSDKEHUH METaJIOB
OO0mue crnocoObI MOTYYEHUS
MeTasuioB. CruiaBel. BeraucieHus mo
45 YPAaBHEHUSAM XUMHUYECKUX PEaKLIUN Bubmmorexa HOK
’ https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
IpUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB Bubmmorexa IOK
https://m.edso00.ru/00ae1278
47 [lenoyHbIe MeTAILIbI bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIIIBI — bubmuoreka [{OK
KaJIbIIMHA U MarHUH https://m.edsoo.ru/00ae15e8
50 Baxneinme coenMHEHNS KaJIbIIUI bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O000111eHNEe U CUCTEMATU3 AL
3HAHUHI
59 JKEcTKOCTh BOMBI U CIIOCOOKI €€ bubnunoreka LIOK
yCTpaHECHUS https://m.edso00.ru/00ae1886
sziKTquCKaﬂ pabota Ne 6 o "TeMe Bumorexa 1IOK
53 "YKECTKOCTH BO/IBI U METOJIBI €€

ycTpaHeHus"

https://m.edsoo.ru/00aelae8
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bubnunoreka LIOK

>4 AdtioMHHil https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHIA U Bu6muoteka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bub6numoreka [IOK
>0 Keneso https://m.edso00.ru/00ae1d86
57 OKcubl, THIPOKCUIBI U COJIH bubmmoreka [JOK
xenesa (1) u xemesa (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMAaTH3ALUS
3HAHHH
[TpakTuueckas paborta No 7.
59 Penrenune skcriepuMeHTalbHBIX bubnnoreka [JOK
3aj1a4 1o teMe «Baxuelmme https://m.edsoo.ru/00ae3de8
METAJIIBI U MX COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHYECKHUX PEAKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnmnorexa [JOK
COAEPKUT NpuMecHu. Berancnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIM BBIXOJIA MIPOTYKTa
peakuu
61 O06o0011eHNe U cHUCTEMAaTU3ALUS
3HAHUH
KonTponbHnas padora Ne4 o teme
62 «Baxuelmme MeTaibl U UX
COCTUHEHUS
63 BemectBa u marepuansl B bu6muoreka [JOK
MIOBCEHEBHOM KU3HU YeITOBEKa https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubmuoteka [IOK
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OKpYKaroIlei Ccpebl

https://m.edso0.ru/00ae4270

65 Ponb xumuu B penieHun 1 bubmuorexa [IOK
IKOJOTUYECKUX TPOOIIeM https://m.edso0.ru/00ae4270
66 PesepBHbIil ypok. O0001ICHHE U 1 bubmuorexa [{OK
CHUCTEMATH3ALMS 3HAHWIMA https://m.edso00.ru/00ae0d0a
67 Peseprublit ypok. O6o0mieHne 1 1 Bu6mumotexa [JOK
CHUCTEMAaTH3aIMs 3HAHHMA https://m.edso0.ru/00adb33c
68 PesepBuslit ypok. O60011eHNE U 1 bu6nmorexa LIOK
CHUCTEMAaTH3aIMsl 3HAHHMHA https://m.edso00.ru/00ad9ch2
OBILEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



