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IHHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma 1o XMMUHU Ha YpOBHE OCHOBHOTO OOIIETr0 0Opa30BaHUsS COCTABJICHA Ha OCHOBE
TpeOOBaHUH K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3zoBaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIETro
oOpazoBanms, mnpeactaBieHHBIXx B PI'OC OO0, a Takxke Ha OCHOBE denepalbHONH pabdodeit
MPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHLEIMIUU IMpEnoJiaBaHus y4eOHOro mpeamera «XUMHs» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

[Tporpamma o xumuu Aa€T MpeaCTaBICHHE O LEsIX, 00MIel cTpaTeruu 00y4eHus, BOCITUTAHUS
U pa3BUTUS OOYYaIOIIMXCS CpPEeACTBAMH Yy4yeOHOro IMpeJAMETa, YCTaHABIMBAeT o00s3aTeabHOe
MIPEAMETHOE COAEpKaHUE, MTPEAYCMATPUBAET PACIPENEICHUE €ro M0 KjJaccaM U CTPYKTYPUPOBAHHE
[0 pa3jienamM U TeMaM IpPOrpaMMbl IO XHMHHU, OMNPEIENAET KOJUYECTBEHHbIE M KauyeCTBEHHbIE
XapaKTEPUCTUKU COJEpP)KAHUS, PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YyUEHUS! XUMUU C YYETOM
MEXIMPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSA3€H, JOTMKM Y4eOHOro TMpoliecca, BO3PACTHBIX
0COOEHHOCTEH 00y4aroImIUXCs, OMpeeiseT BO3MOKHOCTU MpeaMeTa Ui peaau3ainuu TpeOoBaHul K
pe3yabpTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTeNIbHOW MPOTpPaMMbl Ha yYPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs, a TaKKe TPeOOBaHWI K pe3yabTaraM OOYYEHHUS XMMHH Ha YPOBHE LEIeH M3y4eHHS
IpeMeTa U OCHOBHBIX BUIOB Y4€OHO-TI03HABATEIbHON JIEATEIHHOCTH 00yUaroIerocs o 0CBOSHUIO
y4eOHOr0 Co/IepKaHusl.

3HaHME XUMHUU CIY’)KUT OCHOBOM JUIsi (POPMHPOBAHHS MHUPOBO33pPEHHUS O00Y4YaOILIErocs, €ro
MIPE/ICTAaBICHU O MaTepualbHOM €IMHCTBE MHUpPA, BaXXHYIO pOJIb UIPaloT (HopMHpyeMble XHUMHUEH
NPEJCTAaBICHUS O B3aMMOIPEBPALICHUSX 3HEPTUU U 00 HBOJIOLMH BELIECTB B MPUPOJE, O MyTAX
peleHus r100anbHbIX MPo0JIeM YCTOHYMBOIO pa3BUTHS YeJIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOH,
MUIIEBON U 3KOJIOTUYECKOW O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET pealu3alliid BO3MOXKHOCTEH A caMOpa3BUTHUA M (OPMHPOBAHUS KYIbTYPHI
JMYHOCTH, €€ o01ell 1 (yHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBINIUIEHHUS U TBOPYECKUX CIIOCOOHOCTEH oOydaromuxcs,
HAaBbIKOB UX CaMOCTOSITEJIbHON yueOHON /1eATeNbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIEI0BATEIbCKUX
yMeHU, He0OXOAUMBIX KaK B MTOBCEIHEBHON KM3HU, TaK U B IPOPECCUOHATBHOMN NesTeIbHOCTH;

3HAaKOMMHT CO CIEIM(PHUKON HAyYHOTO MBIIUIEHUS, 3aKJ1a/IbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsA1a Ha
€IMHCTBO MPUPOJIBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHUU €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0yYaIOUINXCS;

CIocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOIMYECKOE 00pazoBaHHe 00yYarOIIUXCsl.

JlanHble HampaBieHUs B OOyYEeHHMM XHUMHU OOECHEeYMBAIOTCS cleuu(UKond conaepkaHus
y4eOHOro mpeaMeTa, KOTOPbIM SBISETCS IMeJarornyecky aJanTHPOBAaHHBIM OTpa’keHHEM 0a30BOM
HayKH XMMUHU Ha ONPEJEIEHHOM 3Talle €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHMsS OpPUEHTHPOBAH Ha OCBOEHHUE
OOy4arolMMUCS CHUCTEMbl NEPBOHAYAIBHBIX IMOHSATHH XWMHUHU, OCHOB HEOPraHWYECKOM XHWMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IOHITHI OpraHN4eCKON XUMHH.

CtpykTypa cojaepkaHUsl NPOTrpaMMbl MO XUMHHM C(HOPMHUpPOBAHA HAa OCHOBE CHUCTEMHOTO
noaxoJa K €€ n3ydeHuro. CoaeprkaHue CKJIabIBACTCs U3 CUCTEMBI IIOHATUN O XUMHUYECKOM 3JIEMEHTE
U BEIIECTBE M CHUCTEMbI MOHATHH O XuUMUYeckol peaknuu. O6e 3TH CHCTEMBbI CTPYKTYpPHO



OpraHU30BaHbl [0 MPUHLMITY IOCIEA0BATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHX
MIPEACTABJICHUI pa3HOr0 YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHMs KaK OCHOBBI BCErO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YY€HHUs O CTPOEHUH aTOMa U XUMHUYECKOU CBS3H;

— MpeCTaBIeHUH 00 ANIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHS pPACCMATPUBAIOTCA HA OCHOBE OSMIIMPHUYECKM IIOJYYECHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JAPYrOMY, BBIITOJIHSS
GbyHKIIMN OOBSCHEHUS W MPOTHO3UPOBAHUS CBOICTB, CTPOCHMSI M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOJTYYEHUS] U3y4aeMbIX BEILIECTB.

OcBoeHne mporpamMmbl IO XHUMHH CIIOCOOCTBYET (DOPMUPOBAHHIO TIPEACTABICHUS O
XUMHUYECKOH COCTABJIAIONIEH HAYYHOW KAPTUHBI MUPA B JIOTUKE €€ CHCTEMHOU IIPUPOABI, IEHHOCTHOTO
OTHOLUEHUS K HAYYHOMY 3HAHHUIO U METOJaM IO3HaHUs B Hayke. M3ydyeHue XUMUU MPOUCXOIUT C
MpUBJICYCHUEM 3HAHUM M3 paHee H3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyXKaroluid Mupy,
«buosorus. 5—7 knaccs» U «Pu3mKa. 7 Kacey.

[Ipu m3ydeHNH XMUMHH TPOUCXOTUT (HPOPMUPOBAHHME 3HAHUA OCHOB XMMHUYECKOW HAYKH Kak
00JacTi COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHUUYECKOM JEITEIbHOCTH YEJIOBEKa U KaK OJHOIO U3
KOMITOHEHTOB MUPOBOMU KYJIbTYpHI. 3a/1aua yueOHOTO MpeMeTa COCTOUT B (HOPMHUPOBAHUH CUCTEMBbI
XUMHYCCKUX 3HAHUM — BAXHEWIIUX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX ITOJIOKCHHH,
JOCTYMHBIX 0000LIEHUI MUPOBO33PEHUYECKOI0 XapaKTepa, A3blKa HAYKH, B IPUOOIIEHNN K HAYYHBIM
METO/aM MO3HaHUs MPU U3YyYEHUHU BELIECTB U XUMUYECKUX PEaKIUH, B (POPMUPOBAHUU U PA3BUTHH
MO3HABATENbHBIX YMEHMM M WX NpPUMEHEHMH B Yy4eOHO-TIO3HABAaTEJbHOM W y4eOHO-
HCCIIEIOBATENbCKON JeSITENIbHOCTH, OCBOCHUM INpaBUil O€30MacHOro oOpallleHusi ¢ BELIECTBaMHU B
TIOBCETHEBHOM KU3HH.

IIpy u3yyeHMHM XMMHU Ha YpPOBHE OCHOBHOIO OOILIEro oOpa30BaHUs Ba)XKHOE 3HAUYEHUE
npuoOpenu Takue ey, Kak:

— (opMupoBaHHE HWHTEIUIEKTYadbHO PAa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY NPUHATUIO PEUICHHUH, ClIOCOOHOM aganTupoBaThCsi K OBICTPO
MEHSIOIUMCS YCIIOBUSM KU3HU;

— HAaNpaBJIEHHOCTh OOYYeHHUS Ha CHUCTEeMaTH4ecKoe MpHOOIIeHHEe OOydaromuxcs K
CaMOCTOSITENIHOM MMO3HaBaTENbHON AEATEIbHOCTH, HAYYHBIM METOJAaM IMO3HaHUsS, (OPMUPYIOIIHM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecnieueHne YyCJIOBHUH, CIOCOOCTBYIOIIUMX HNPUOOPETEHHIO OOYYaIONIMMHUCSA —OIBITA
pa3sHOOOpa3HON JAEATeNbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITIETEHIIHI ), UMEIOIINX YHHUBEPCAIIbHOE 3HAUEHUE JJIs PA3IMUHBIX BUIOB JESTENbHOCTH;

— (hopMupoBanue o01Iel PyHKINOHAIBHOMN U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBACHATH M OIICHHWBATh SIBJICHUS OKPYXKAIOIIErO MHpA, MCIONb3ys 3HAHHUS M OIbIT,
MOJTyYeHHBIE TIPU U3YYEHUU XUMHHU, IPUMEHATH UX MIPH PELICHUHU MPOOJIeM B TOBCEAHEBHOM KU3HHU U
TPYZIOBOH AEATENBHOCTH;

— (opmupoBanue y oOydaromuXcsi TYMaHHUCTHUECKHUX OTHOIICHUN, MOHMMAHUS ILIEHHOCTH
XUMHAYECKUX 3HAHUH 7151 BRIPaOOTKH IKOJIOTHUECKH 1EJIeCO00Pa3HOT0 MOBEACHUS B OBITY U TPYIOBOH
JEATEIbHOCTH B LIEJISIX COXPAHEHUs CBOETO 370POBbs U OKPYKAIOLIEH IIPUPOIHOMN CPEIBI;



— pa3BUTHE MOTHBAIIMHM K O0yYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAaMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHHS OO0IIEUYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiii u
HAMPaBIEHHOCTH JAIbHEHIIIETO O0YUICHHSI.

OOmee 4mMCIO 4YacoB, OTBEAEHHBIX JUIS M3YyYCHUS XMMHH HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus, cocTaBiseT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B He/iel0), B 9 kiacce — 68 yacos
(2 gaca B HEACIIO).

COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaJbHbIEe XUMHUYECKHE MOHATHS

[Ipenmer xumun. Poiib XUMUM B )KM3HU YeloBeKa. XUMHs B CUCTEME HayK. Tela U BellecTsa.
duzuyeckue CBOICTBA BEUIECTB. Arperarnoe cocTosiHue BemecTB. [loHsTHe 0 MeTonax MOo3HAHUS B
xuMuu. Yncteie BemecTBa u cmecu. CriocoObl pa3/ieieHus: CMECei.

ATOMEI 1 MOJICKYIJIBI. XuMuueckue 3eMeHThl. CHMBOJIBI XUMHUYECKHAX DJIEMEHTOB. HpOCTI)IG n
CJIOKHBIE BelIecTBa. ATOMHO-MOJIEKYIISIPHOE YUeHHE.

Xumudeckas ¢opmyna. BaaeHTHOCT, aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocTaBa BeniecTB. OTHOCHUTENbHAs aTOMHas Macca. OTHOCHTENbHAS MOJIEKYJIIpHas Macca. MaccoBast
J0JI1 XUMHWYECKOI'O 3JIEMCHTAa B COCIMHCHUH.

KonnuectBo BemectBa. Monb. MomsipHas Macca. B3anMocBs3b KOIMUYeCTBa, Macchl U YUCIA
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€Tel mo popmynam XUMUYECKUX COCTUHEHUI.

du3nyecKkne 1 XUMUYECKHE IBJICHHS. XUMHUUECKas peakius U e€ Mpru3HaKku. 3aKOH COXpaHEHUs
Macchl BelIeCTB. XUMHUYecKHe ypaBHeHus. Kiaccuukanuss XMMHUECKUX peakuui (CoennHEeHus,
pa3ioXKeHus, 3aMeIleHus, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHWMHYECKOM TMOCYIOW, mpaBwiaMu paOoThl B jadoparopuu U mnpuéMaMu
oOparieHus ¢ 1abopaTopHbIM 000PYIOBAHUEM, 3YUYECHHE U ONUCaHNEe (PU3UIECKUX CBOMCTB 00pa3IioB
HEOpPraHMYECKUX BEIeCTB, HaOMoAeHne (hr3nueckux (IJIaBlIeHUE BOCKA, TasHUE JIbJIa, pACTHPaHUE
caxapa B CTYIKe, KUTICHHE W KOHJEHCAIHs BOJABI) U XUMHUYECKHX (TOPEHUE CBEYH, MPOKATUBAHUE
MEIHOW TPOBOJIOKH, B3aMMOJCHUCTBHE Mela C KHCIOTOW) SIBIICHWH, HAOJIOJCHWE ¥ ONHMCaHUE
MIPU3HAKOB TPOTEKaHWs] XMMHMUYECKHUX peakiuil (pas3okeHue caxapa, B3aUMOJICHCTBUE CEpHOMU
KHCIIOTHI C XJIOPHIIOM Oapwusi, pa3noxeHue ruapokcuaa meau (I1) mpu HarpeBanuu, B3auMoielicTBHE
xenesa ¢ pactBopoM conu meau (11), uzydenue cnocoboB pa3aeneHus: CMECei: ¢ MOMOIIBI0 MarHUTa,
¢buabTpOBaHUE, BbIAPUBAHME, JUCTHIUIALMS, XpoMaTorpadus, MpoBEIeHUE OUYHUCTKUA MOBApPEHHOMN
COJNM, HAOIIOJICHNE W OIMCAaHWE pe3yJIbTaTOB MPOBEACHUS OIBITA, HIUTIOCTPUPYIOMIETO 3aKOH
COXpPaHEHMsI MacChl, CO3/1aHUE MO/IeIe MOJIEKYJI (LIapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech ra3zoB. CoctraB Bo3ayxa. Kuciopom — 3J€MEHT M MPOCTOE BEMIECTBO.
Haxoxxnenune kuciopoma B mpupoje, (GU3MYECKUEe W XMUMHYECKHE CBOMCTBA (pEaKIIMU TOPCHHS).
Oxcunpl. Ilpumenenune xucimopona. CrocoObl MONydeHHs KHCIOpoJa B J1aboparopuu |
NPOMBIIIICHHOCTH. KpyroBopoT kuciopoma B npupoge. O30H — amioTponHas MoOIU(HKaIus
KHCIIOpO/Ia.



TemnoBoit >PdekT XUMUYECKOW peaklud, TEePMOXUMHYECKHE YypaBHEHUS, 0JK30- H
SHIAOTEPMUYECKHE peaKUUU. TOIIMBO: yroyib U METaH. 3arpsi3HEHHUE BO3/1yXa, YCUIIEHUE TAPHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSL.

Bogopon — anemeHT u npocroe BerecTBo. HaxoxaeHune Bogopoaa B mpupojie, Gusndeckue u
XUMHUYECKHE CBOICTBa, IPUMEHEHHE, CIIOCOObI nmonyyeHus. Kucnotsl u conu.

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BOAbL. Boma kak pactBopurenb. PactBopel. Hackluennsie u
HEHACBIIICHHBIE pacTBOPhI. PacTBOpUMOCTH BeliecTB B BoAe. MaccoBasi 107151 BEIlIeCTBa B pacTBOpE.
Xumuueckue cBorcTtBa BOoAbl. OcHoBaHusA. Poiib pacTBOpOB B NpUPOAE M B KU3HHM 4YEJIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arps3HeHue NpupoaHbix BoJ. OXpaHa U OUYMCTKA PUPOIHBIX BOJI.

Knaccudukanmss Heopranmveckux coenuHeHuil. Oxcunpbl. Krnaccuduxanus OKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbIC) U HecosjeoOpasyromue. HoMmeHkmaTypa
okcu0B. du3nyeckue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyuenue okcuaos.

OcHoBanus. Krnaccudukamuss ocHOBaHMIA: IIETOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBaHuil. Pu3MYecKMe M XHUMHYECKHE CBOWCTBa oOCHOBaHuil. IlosydueHue
OCHOBAaHMM.

Kucnotsl. Knaccudukauus kucnor. Homenknarypa kuciaor. dusmueckre U XUMHUYECKUE
cBoiicTBa kucioT. Psn akruBHoctu MetaiioB H. H. bekerosa. [lonydyenue kucinor.

Conu. Homenknarypa coneil. @u3nueckue U XuMudeckue cBoiicta coseil. [lonydyenue comneit.

['eneTnyeckas CBsI3b MEXKIY KJIacCaMH HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/eJieHHe COJIepKaHusl KUCIOpoJa B BO3AyXe, MOJTydyeHHUe, COOMpaHHe,
pacro3HaBaHUE M HW3Y4YEHUE CBOMCTB KHUCJIOpOAa, HAONIOJCHUE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HHUKHOBEHUSI W TPEKpAIICHUS TOpeHus (moxkapa), O3HAKOMJIEHHE C
oOpa3amMu OKCHJIOB M OMMCAaHUE MX CBOMCTB, MOJyuYe€HUE, COOMpaHUe, paclio3HABaHUE U M3yUYCHHE
CBOMCTB BojiOpoJa (ropeHue), B3ammojeiicTBue Bogopona ¢ okcugom menu (ll) (BozmoxkHO
WCIIOI30BaHUE BHJIEOMATEpPUAIOB), HaOIIOJeHHE OOpa3IOB BEIIECTB KOJUYECTBOM | MOIb,
HCCIIeI0BaHNE OCOOCHHOCTEN PaCTBOPEHMUSI BEIIECTB C PA3IMYHON paCTBOPUMOCTHIO, TPUTOTOBJICHHE
pacTBOPOB € ONPEAECIEHHON MacCOBOM J10JIE€d PaCTBOPEHHOIO BELIECTBA, B3aWUMOJEUCTBUE BOJBI C
MeTayiaMH (HaTpueM U KaiblieM) (BO3MOKHO HCIOJB30BaHHE BHIEOMATEPHANIOB), HCCIEIOBAHUE
00pa3loB HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHWE HW3MEHEHHS OKPACKH
WHIMKATOPOB B pacTBOpax KHUCJIOT W IIENoYel, m3ydeHue B3ammojencTBus okcuaa menu (I1) c
pacTBOPOM CEPHOM KHUCIOTHI, KHUCJIOT C METaUIaMM, pPEAKUUd HEeUTpanu3aiuu, MNOIyYeHHE
HEpPacCTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOIO METajljla JIPyTMM M3 pacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHelme KiIacchl HEOPraHMUECKUX COSTMHEHUI.

Iepuoanueckuit 3akoH u Ilepumoamueckasi cucreMa XuUMH4YecKHX 3jemeHToB JI. H.
MenpeneeBa. CtpoeHue aToMoB. XUMHYeCKas CBfA3b. OKHCIHUTEJIbHO-BOCCTAHOBHTEIbHbIE
peakuun

[TepBbie MOMBITKK KiIacCU(PUKAIUMA XUMHUYECKHX dJeMEHTOB. [IoHSATHE O Tpymmax CXOJHBIX
AJIEMEHTOB (ILENOYHbIE U IIEJI0YHO3EMENIbHbIE METalIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHBIC OKCUIBI U TUIAPOKCHJIBL.

IIepnonnueckuit 3akoH. [lepuoanueckas cucreMa xuMmuueckux snemenTos JI. 1. Menneneesa.
Koportkonepuoanast u jummaHonepuoanas ¢Gopmsl [lepuonnyeckoil cCUCTEMBI XUMHUECKUX 3JIEMEHTOB



. U. Menpneneesa. Ilepuoast u rpymnmnbl. OU3NUECKUNA CMBICI HOPSAKOBOIO HOMEpPA, HOMEPOB
[I€PUO/Ia U TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CocraB aroMHbIX sjep. M3otomnbl. DnekTponsl. CTpoeHHE 3JIEKTPOHHBIX
o0oitouek aTomMoB nepBbix 20 xuMuueckux 3nemMeHToB [lepuoanaeckoii cucremsl J[. 1. Meneneena.
XapakTepucTUKa XUMHUYECKOr0 3JIEMEHTa MO ero mnojoxxkeHuto B Ilepmoamyeckoit cucreme 1. U.
Meunneneesna.

3aKOHOMEPHOCTH H3MEHEHHUSI pajihyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoauueckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB IS
pa3BuTHUs Hayku U npakTuku. /. . MenzaeneeB — yu€HbIN U Tpa)kIaHMH.

Xumnueckas cBsa3b. KoBanenTHas (oJisipHas U HETOJSIpHAs) CBSI3b. DJIEKTPOOTPUIIATEIHLHOCTD
XUMHUYECKUX AJIeMEHTOB. IOHHAs CBS3b.

Crenenb okucneHusi. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iponeccsl OKucieHus u
BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4deHue 00pa3IoB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOICUCTBUE THAPOKCH/IA IIMHKA C
pacTBOpaMH KHCIIOT U LIEI0YEH, TPOBEACHUE ONBITOB, MIUTFOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUil (TOpEeHUe, pEaKuu pa3oKeHUs, COSTUHEHHS).

Meoswcnpeomemnnie ceasu

Peanuzarust MexXnpeIMETHBIX CBSI3€H MPU M3YUEHUN XUMUHU B § KJIacCe OCYIIECTBISIETCS Yepes
UCIONIb30BaHNWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUH, TaK U TOHATHH, SBISIOUIMXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecCTBEHHO-HAYYHBIC MOHATHS: HAaydHBIN (DaKT, TUIIOTE3a, TEOpHsl, 3aKOH, aHAJIU3,
CUHTE3, KJIaCCU(PUKALINSI, TIEPUOAUIHOCTD, HAOIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE,
MO/I€J1b, SIBJICHHE.

®usnka: Mmarepus, aroM, DBJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUJA, HN30TOMbI,
PaINO0aKTUBHOCTD, MOJIEKYJIa, JIEKTPUUECKHI 3apsijI, BEIIECTBO, T€JIO, 00BEM, arperaTHOE COCTOSTHUE
BEIIIECTBA, ra3, (U3NYECKUE BETMYUHBI, €IUHUIIBI U3MEPEHHUs, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunTes, Apixanue, ouocgepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPATbI, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAaeMBbIe,
TOIUTMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKasi peaKkIus

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuueckux annemeHToB /. . Menneneesa.
Ctpoenue aTroMoB. 3aKOHOMEPHOCTH B MU3MEHEHHWU CBOMCTB XMMHUYECKHX SJIEMEHTOB IMEPBBIX TPEX
MEPUOJIOB, KaWs, KalblUd W HMX COCIWHEHHWU B COOTBETCTBHH C IIOJIOKCHHEM DJJIEMEHTOB B
[lepuoanueckoii cucteMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHUAbl XMUMHYECKOM CBsi3U. THUMNBI KPUCTANIMYECKUX PELIETOK,
3aBUCHMOCTH CBOMCTB BEIIIECTBA OT THUIA KPUCTAIUTMUECKON PEIIETKU U BUAa XUMHYECKOUW CBSI3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOpraHMUECKHUX BellecTB. XUMHUECKHUE CBOMCTBA BEIECTB,
OTHOCAILUXCSA K Pa3IMYHBIM KJjaccaM HEOPraHMYEeCKUX COEJUHEHUN, TeHEeTUYecKas CBs3b
HEOPraHUYECKHUX BEILIECTB.

Knaccudukanys XuMUYECKMX peaklui MO pazIu4yHbIM IpHU3HaKaM (IO YHUCIYy U COCTaBy
Y4acTBYIOUIMX B PEaKLUU BELIECTB, MO TEIIOBOMY 3((eKTy, Mo U3MEHEHHUIO CTENeHEeW OKUCICHUS



XUMHUYECKUX DJIEMEHTOB, IO 00PaTUMOCTH, [0 Y4aCTHUIO KaTaau3aropa). DK30- U SHIOTEPMHUECKUE
peaKkiuu, TepPMOXUMUYECKIE YPABHEHHUS.

[lonatue o ckopocTd XUMHUECKOW peaknuu. IloHsTHE 00 OOpPaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U TeTepOreHHbIX peakiusax. [loHsTue o karanumse.
[TonsTre o xumuueckoM paBHOBecHH. DAKTOPHI, BIMSIIONIME HA CKOPOCTh XUMUYECKOW peakluu U
MOJIO)KEHUE XMMHYECKOTO PaBHOBECHSI.

OKUCINTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUHU, JJIEKTPOHHBIA  OajaHC  OKHCIUTEIHHO-
BOCCTAHOBUTENIbHOM peakuuu. CoCTaBIeHHE YPaBHEHUH OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxkiuii ¢ UCIOIb30BAaHUEM METO/1a JIEKTPOHHOT0 OajaHca.

Teopust 27EKTPOAUTUYECKON TUCCOLMALMU. DIEKTPOIUTHI U HEIICKTPOIUTHL. KaTHoHBI,
aHMOHBI. MeXaHU3M JTMCCOIMAINN BEIIECTB C PA3IMYHBIMH BUIAMU XUMHUYECKOW CBs3u. CTeneHb
nucconuanuu. CUIbHbIE U CITa0bIe SJIEKTPOJIUTHI.

Peakuuu moHHOro oOmeHa. YcioBHsI MPOTEKaHUs peaKIMii HOHHOTO OOMEHa, IOJHbIE U
COKpalIéHHbIe HOHHBIE ypaBHeHMsI peakuuid. CBOICTBa KHCIOT, OCHOBAaHMA U CONe B CBeETe
MIPEACTABICHUH 00 2JIEKTPOIMTHYECKOM aucconuaiuu. KauectBennble peakiiuu Ha noHbl. [lonsTue o
TUAPOIIU3E COJICH.

Xumuueckuii 3xcnepumenm:

03HAKOMJICHHE C MOJETSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAIIOB
U HeMeTauioB (rpadgura W anMasa), CIOXKHBIX BEHIECTB (XJOpUJa HATpHs), HCCIEAOBAHUE
3aBHCUMOCTH CKOPOCTH XHMHUYECKON pEaKIlui OT BO3JEHCTBUS Pa3TUYHBIX (PAKTOPOB, HCCIIEJOBAHNE
3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILECTB, Mpoliecca AMCCOLMAIMN KUCIOT, IMIesoued U coneit
(BO3MOKHO HMCIIOJIb30BaHKE BUIE0 MAaTEPUAIIOB), IPOBEACHUE OINBITOB, WIUTIOCTPUPYIOIIUX PU3HAKU
MPOTEKAHUs peaKIuii HOHHOTO 0OMeHa (00pa3oBaHUE OCa/Ka, BBIJCIICHHE Ta3a, 00pa30BaHUE BOJIbI),
OIBITOB, WUTFOCTPHPYIOIINX TPHUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTENFHBIX peakuuil (TopeHwue,
peaKkIMM pa3iokKeHUs, COEAMHEHUs), paclo3HaBaHHE HEOPraHWYECKUX BEIIECTB C MOMOILBIO
KaueCTBEHHBIX PEaKIUii Ha HOHBI, pellIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanibl 4 X coeTUHEHUS

OO0mas xapakTepucThKa rajoreHoB. OCoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucineHus. CtpoeHue U (puU3MUECKHE CBOWCTBA MPOCTBHIX BEIIECTB — TaJlOTEHOB. XHUMHYECKUE
CBOWCTBAa Ha TIpuMepe XJiopa (B3aUMOJEWCTBHME C MeTaulaMH, HEMEeTaJUIaMH, IIeJ04YaMu).
Xnopooaopoa. CosgHasi KUCIOTa, XMMHUYECKHE CBOMCTBa, MOJydeHHE, NMpUMEHeHue. [leiicTBue
XJIOpa ¥ XJIOPOBOJIOPO/1a HA OPTaHK3M denloBeKka. BaxkHelme XIopusl 1 UX HaX0KIEHUE B IPUPOJE.

OOmas xapakrepuctuka »3jeMeHToB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U cepbl. AJIJIOTPOIHbIE MOAU(UKAIIMY KUCIOPOJa U cepbl. XUMUYECKHE CBOWCTBA CEPHI.
CepoBogopoi, cTpoeHue, pu3nyecKkue 1 XuMuieckre cBoicTBa. OKCHIBI cephbl KaK MPEACTaBUTEIU
KUCIOTHBIX OKcuaoB. CepHas KucioTa, (u3nyeckrue M XHMHYECKHE CBoMcTBa (o0mme Kak
NPEJCTaBUTENS KJlacca KHUCIOT M creuuduyeckre). XUMHUUYECKUEe pPeakluH, JeKalllue B OCHOBE
MIPOMBIIIJIEHHOTO croco0a MoixydeHusi cepHoil kuciaoThl. IIpumenenue cepHoil kuciaorel. Conu
CEpHOIl KUCIIOTHI, KaueCTBEHHAas peakuusi Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ coeTuHEHUN B
npupojie. XUMHUYECKOE 3arpsi3HEHHE OKPY>KAIOIIeH cpesibl COeAMHEHUSIMH Cepbl (KUCIOTHBIE TOXK/IH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 Mpe10TBpPAILCHHS.

OO6mast  xapaktepuctuka dJeMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETIEHN OKHUCIEHUS. A30T, paclpocTpaHeHHe B Npupoje, Gu3nueckue U XUMHYECKHe



cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, ero (uU3M4eckue M XMMHUYECKHE CBOMCTBA,
nojyyeHue u npuMmenenue. Coau aMMOHMS, UX (PU3NYECKHE U XUMHUUECKUE CBOWCTBA, IPUMEHEHUE.
KayecTtBeHHast peakuuss Ha HOHBI aMMOHMSA. A30THAas KHCJIOTa, €€ MOJy4deHHe, (PU3MYECKHe U
XMMHAYECKHe CBOWCTBa (0OImMe Kak NPEACTaBUTENs Kjacca KHUCIOT U CIEHU(HUYECKUE).
Vcnonb30oBaHue HUTPATOB U COJIEH aMMOHHMS B KaueCTBE MMHEPAJIbHBIX YAOOpeHHi. XuMudeckoe
3arps3HEHUE OKPY’KaIOIIeH cpesibl COEAMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IH, 3arps3HEHUE BO3/1yXa,
mouBel ¥ BosoéMoB). Docdop, ammorpornsbie Monudukanuu Gochopa, GusMdeckne U XUMHUICCKHUE
croiictBa. Okcun dochopa (V) u dochopHas kucnora, GuU3MUECKUEe U XUMHUYECKHE CBOWCTBA,
nony4yeHnue. Mcnonp3zoBanue ¢pocdaToB B kKauecTBE MUHEPAIBHBIX YI00PEHUH.

OOmast xapakrepuctuka 3ieMeHTOB |VA-rpynmbl. OcoOEHHOCTHM CTpPOEHHs AaTOMOB,
XapaKTepHbIE CTETIEHNW OKHCICHHSA. YTJIEepOJl, aJUIOTPONMHbIE MOAM(HUKALNHU, PacHpOCTpaHEHUE B
npupoje, pusmueckue W XUMHUYECKHEe cBoicTBa. Ancopbums. KpyroBopor yriepoma B mpupone.
Oxcunpl yriepoja, UX (U3MYECKHE U XMMHUYECKHE CBOMCTBA, JIEHCTBHE Ha KMBBIC OpPraHU3MBI,
HOJy4CHUE U MPHUMEHEHHE. DKOJIOrMYecKHe MpoOJeMbl, CBsi3aHHble ¢ okcuaoM yriepoxa (1V),
THIIOTE3a TII00aJIbHOTO TMOTETIICHHUS KIIMMaTa, TApHUKOBBIN AP eKT. YToIpHast KUCIOTa U €€ COJH, UX
¢usnveckne W XMMUYECKHE CBOMCTBA, MONY4YeHHWE WM TpuMeHeHue. KadecTBeHHas peakuus Ha
KapOoHaT-MOHBL. Vcronp30BaHue KapOOHATOB B ObITY, MEAMLIMHE, IPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIICTBE.

[lepBoHaYaIbHBIEC TOHATHS 00 OPTAaHUYECKHX BEIIECTBAX KaK O COSAMHEHHSIX yriepoa (MeTaH,
9TaH, OTHWJEH, aleTHJIeH, S5TaHOJ], TJIHIEPHUH, YyKCYCHas KucioTa). lIpupopHble HCTOYHUKA
YTJIEBOI0POIOB (YroJib, MPUPOIHBIN Ta3, HePTh), IPOAYKTH UX MepepaboTku (OCH3MH), UX POJb B
ObITY W TNpOMBIIUIEHHOCTH. [IoHSATHE O OMOJOrMuYecKHM BaXKHBIX BEIECTBAX: JMXHUpaxX, OenKax,
yIIeBogax — M WX pOJIM B JKU3HM 4YeloBeKa. MarepuanbHOE EIMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢pusnueckue 1 XuMHU4eCKUe CBOUCTBA, MOJyueHHe U npuMeHeHne. CoenHeHus
KpeMHUs B npupoje. OOmme npencraieHus o6 oxcuzae kpemHus (V) u KpeMHHEBOH KHCIOTE.
CunMKaThl, MX UCTIOB30BaHHUE B OBITY, B TPOMBIIIUIEHHOCTH. BaskHel e cTponTeIbHbIe MaTepHaIbl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xkene300eToH. IIpobreMbl 0e30macHOTO HCIOIb30BAHMS
CTPOUTENIbHBIX MaTE€PHUaIOB B TIOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHne oOpa3IoB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIIOTHI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPUA-WOHBI W HAOJIOJCHWE TPH3HAKOB HMX MPOTCKAHHS, OIBITHI,
oTpaxkaromue (pU3MUECKue W XHUMHUYECKHE CBOICTBAa TaJOr€HOB W HMX COCIMHEHHH (BO3MOXKHO
UCMOJb30BAaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHME C o00paslamu XJIOpUAOB (TaJOTe€HH]IOB),
O3HaKOMJICHHE ¢ oOpasmamMu cepbl H € COCIMHEHHSIMH (BO3MOXKHO  HCIIOJIB30BaHUE
BHJICOMATEpPHAIOB),  HAOJNIOACHWE  mporecca  OOyriMBaHHWS ~ caxapa Tox  JCHCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, M3ydeHHE XUMHUYECKUX CBOWCTB pa30aBICHHON CEpHOIl
KHUCJIOTHI, TPOBEJIEHHE KaueCTBEHHOM peakluu Ha CyiabpaT-WOH M HAOMIOJeHHE NpHU3HaKa e&
MIPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a3oTa, ¢ochopa U UX COEAMHEHUH
(BO3MOXHO HCIIOI30BaHUE BHJIEOMATEPHAIIOB), OoOpa3liaMu a30THHIX M (ocOpHBIX ymoOpeHHid,
NoJIy4eHue, COOMpaHue, pacrio3HaBaHUE U U3YYEHUE CBOMCTB aMMHUAKa, MPOBEJCHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUSA U (ocdaT-uoH U U3ydeHHEe NMPU3HAKOB UX MPOTEKaHUs, B3aUMOICHCTBHE
KOHIIEHTPUPOBAHHOW A30THOM KHCJIOTBHI ¢ MeJbI0 (BO3MOXHO MCIIOJIb30BaHHE BHUEOMATEPHAIIOB),
U3ydyeHHe MOJeNeld KpUCTANIMYEeCKUX peIETOK anmasa, rpaduta, (ymiepeHa, 03HAKOMIICHHE C



MPOIIECCOM  QJICOPOITMU  PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIIIEM M YCTPOKWCTBOM
MPOTHBOTA3a, IMOJYYCHHE, COOMpaHHME, PACcIOo3HABaHWE W HM3YYCHHE CBOMCTB YIJICKHUCIOTO Tasa,
MPOBEACHUE KAYECTBEHHBIX pEaKIMii Ha KapOOHAT M CHJIMKAT-UOHBI M U3Y4YCHHE NPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C NPOAYKUMEW CHJIMKATHOM MIPOMBILUICHHOCTH, PELICHHE
AKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BakHelne HeMeTauIbl U UX COSUHEHUS».

MeTajliibl 1 X COeAMHEHH S

OO01mmas xapakTepUCTUKAa XUMUYECKIX 3JIEMEHTOB — METAJVIOB HA OCHOBAHHH MX ITOJIOKEHUS B
[Tepuoanueckoii cucreMme xumudeckux 3neMenToB J[. . MenpaeneeBa u ctpoenust atromoB. CTpoeHue
METaJJIOB. MeTammyeckas CBS3b u MeTaJuTHdecKas KpHUCTaJUIMYECKast peméTka.
DJIEKTPOXUMHUYECKUH psi/i HANPsHKEHUH MeTauioB. Ou3nyeckue 1 XUMUYECKHE CBOMCTBA METAIIJIOB.
OO6mue crrocoObI MOTy4YeHUsT MeTALIOB. [ToHITHE O KOPPO3UH METAIIIIOB, OCHOBHBIC CIIOCOOBI 3alITUTHI
ux oT koppo3uu. CmiiaBbl (CTajab, 4yr'yH, AIOPAJIOMUHUN, OpOH3a) U UX NpPUMEHEHUE B OBITY U
MPOMBIIIEHHOCTH.

[lenounble MeTaIbl: TOJIOKeHHe B Ilepuoguyeckoil cucteMe xuMmudeckux sinementos . U.
MenpeneeBa, CTpOEHUE UX aTOMOB, Hax0XAeHUE B npupoae. OU3N4ecKue U XMMHUYECKHE CBOMCTBA
(Ha mpumepe Hatpus U Kanus). OKCUABI U TUAPOKCUABI HATPUS U Kanus. [IpumMeHenne menoyHbix
METaJIOB M UX COCIUHEHMH.

[[lenouHO3eMENbHBIE METAJIJIBI MAarHUM M KajlblWid: moJyiokeHue B Ilepuoauueckoil cucreme
xuMmuueckux ssemMeHToB [[. M. MeHneneeBa, CTpO€HHE HMX aTOMOB, HAXO0KJICHUE B IPUPOJE.
dusnyueckre 1 XUMUYECKHE CBOMCTBA MarHusl M KaybIus. BaxxHelme coeTMHeHnst KanbIus (OKCHUI,
THIPOKCH, CONH). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: mnonoxenue B llepuogumueckodt cucreme xumuueckux snemeHtoB J[. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJIeHHE B mnpupoje. Puznueckue U XUMHUYECKUE CBOMCTBA
ATFOMUHUSI. AM(POTEpPHBIE CBOMCTBA OKCHIA M TUIPOKCUIA AITFOMUHUS.

Kenezo: nonoxenue B [leprnoanueckoit cucreme xumuueckux 3neMeHToB J. M. Menzeneesa,
CTpPOEHHE aToMa, HaxoxaeHue B npupoae. Ousnyeckue u xuMuyeckue cBoucTBa xene3a. OKCUIBbI,
ruapokcu bl U conu xxenesa (1) u sxxenesa (111), ux cocras, cBoMcTBA U MOTyYEHUE.

Xumuueckuii Ixcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMyd METaJIOB U CIUIaBOB, X (PU3MYECKHMMH CBOWCTBAMH, U3YUYCHUE
pPE3yNbTaTOB KOPPO3UHM METAIUIOB (BO3MOXKHO HCIOJIb30BaHHE BHUAEOMATEpUAIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUS OKCHJIa KAJIbIIUSI U HATPHS C BOAOU (BO3MOYKHO MCIIOJIb30BAaHUE BUEOMATEPUATIOB),
WCCTIEIOBAaHNE CBOWCTB KECTKOW BOJBI, MpOIECCa TOPEHHs Keje3a B KUcaopoae (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), MPHU3HAKOB IMPOTEKAHMS KAYECTBEHHBIX PEaKLUMid Ha HOHBI:
MarHusi, Kaublus, aTFOMUHAS, ITMHKA, sxere3a (1) u xenesa (I11), meau (1), Habmonenune u onrcanue
MPOIIECCOB OKpAIIMBaHUS IJIAMEHH MOHAMH HATpPHs, Kallusi M KaJlbllus (BO3MOXXHO HCIOJIB30BaHUE
BHJICOMATEPHAIOB), MCCIIENOBaHNE aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHS M THUIPOKCHUIA
LIMHKA, pelIeHUE IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeillre MeTasibl U UX COSTUHEHUS.

XuMHuS M OKpYKaOLIas cpeaa

BemectBa ' Marepuasnibpl B MOBCEIHEBHOW W3HU YEJIOBEKA. be3omacHoe HCIHOIb30BaHUE
BEIIIECTB U XUMUYECKUX peakiuii B ObITy. [IepBast mOMOIIb MpY XMMUYECKUX 0YKOTAaX M OTPABICHUSX.

XUMHUYECKOe 3arps3HEHUE OKpyKarouled cpennbl (mpeaeibHas JOMYCTUMAasi KOHIICHTPALMs
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHun 3K0JIOTHIECKUX MPOOIIEM.

Xumuyeckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPHAIbI).



Meosicnpeomemmnvwie ceazu

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3yYECHUH XUMUH B 9 KJlacce OCYLIECTBIIAETCS Yepes
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHM, TaK M TOHSATUH, SIBISIOLIUXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01Iue ecTecTBEHHO-HAYUYHbIEC MOHATHSA: HAaydHbIH (akT, TMIOTE3a, 3aKOH, TEOpHs, aHAlU3,
CUHTE3, KJ1accu(uKalus, NepuoJuIHOCTh, HaOII0IeHNE, SKCIIEPUMEHT, MOIETUPOBAaHUE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN (D (PEKT, TEXHOTIOT S, MaTEPHAIIBI.

dusnka: marepus, aroM, DJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUA, HN30TOIbI,
PaO0aKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUECKUN 3aps/l, TPOBOJIHUKH, TOJTYITPOBOAHUKY, TUIICKTPUKH,
(GOTORIEMEHT, BEIIECTBO, TeNno, OO0BEM, arperartHoe COCTOSHUE BeEIlIeCTBa, Tra3, pacTBOp,
PacTBOPUMOCTD, KPUCTAITNYECKAs PEIIETKA, CIUIABhI, (PHU3NICCKUE BEIIMYUHBI, €MHHIIBI N3MEPCHHUSI,
KOCMHUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunrtes, npixanue, Ouocdepa, sKocucreMa, MUHEpAIbHbIE YIO0OpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPOJIBI, TTOJIE3HBIE UCKOMAEeMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O XMMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE ~pe3yNabTaTbl OCBOEHHUS IPOTPaMMbl OCHOBHOIO OOIIEro oOpa3oBaHMs
JOCTUTalOTCsl B X0Jie 0OyueHHs] XUMHM B €IMHCTBE Y4e€OHON M BOCIUTATEIbHON JEATENIHOCTH B
COOTBETCTBUM C TPAAUIMOHHBIMU POCCUHCKMMM COLMOKYJIbTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU
LIEHHOCTAMHU, TNPUHATBIMU B OOIIECTBE MpaBUJIAaMU M HOPMaMHU IOBEAEHHUS U CIOCOOCTBYIOT
IpoleccaM CaMOIO3HAHUs, CAMOPA3BUTHS U COLTMATTU3AIMH 00yUYaIOIIUXCSl.

JINYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCSI PYKOBO/ICTBOBAThCS CUCTEMOM
MO3UTUBHBIX 1IEHHOCTHBIX OPUEHTALIMHA M PACHIMPEHUE ONBITA JIEATEIbHOCTH Ha €€ OCHOBE, B TOM
quclie B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAydYHOMY
HACJIEUIO, TOHUMAaHMs 3HAYeHHMs] XMMHUYECKOM Hayku B JKHU3HH COBPEMEHHOIO OOIIEecTBa,
CIOCOOHOCTH BIJIAJIETh JOCTOBEpHOM HHQOpMAIMel O NEepeqoBBIX AOCTHIKEHUAX M OTKPBITUAX
MHUPOBOW M OT€YECTBEHHOW XMMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 yCTPOHCTBE MUpPA U
o01ecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MPEJICTAaBICHUs] O COLMAJIBHBIX HOpMax M TMpaBWIaX MEXKIWYHOCTHBIX OTHOIIEHUH B
KOJJIEKTHBE, KOMMYHHKaTUBHOU KOMIIETEHTHOCTH B 0O0IIIECTBEHHO I0JIE3HOM,
y4eOHOMCCIeIOBATENbCKOM, TBOPYECKOM W JPYyruxX BUAAX JEATENbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOW COBMECTHOH NEATENbHOCTH IMPH BHIIOJHEHUU Y4eOHBIX, [MO3HABATEIbHBIX 3a/ad,
BBIMIOJIHEHUM XUMHYECKUX OSKCIEPUMEHTOB, CO3/laHUM Y4eOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W B3aWMOIIOMOIIM B IPOLIECCE 3TOW Y4eOHOH MAeATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJEHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIMM HPABCTBEHHBIX M IPABOBBIX
HOPM € y4ETOM OCO3HaHUS MOCJIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:



MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XMMUYECKON pEaKUU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJSIOIIME OCHOBY JJIsI NOHUMaHUs CYIIHOCTH
HAYyYHOH KapTUHBI MHpa, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX DPAa3BUTHUS IMPHPOIHI,
B3aMMOCBSA351X YEJI0OBEKA C IIPUPOJHOM CPEloi, O POJIU XMMHUH B IIO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HAa TIOJyYCHHE HOBBIX 3HAHUW IO XHUMHH,
HeoOXonuMBbIe Uil OOBSICHEHHS HaONIOIaeMBbIX MPOLECCOB U  SIBJICHUM, I103HABATEIbHOM,
MH(GOPMALIMOHHON M YUTATENbCKON KYJIBTYPHI, B TOM YHUCIIC HAaBBIKOB CAMOCTOSATEIBHON paboTHI ¢
y4eOHBIMH TEKCTaMM, CIPAaBOYHOW JIMUTEPATypOH, JOCTYIHBIMH TEXHUYECKUMH CPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYYEeHHI0O M TMO3HAHWIO, JI0003HATENbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa3oBaHMIO, MPOCKTHOM M HCCIEIOBATEIIbCKON JIEATEIFHOCTH, K OCO3HAaHHOMY BBEIOOpY
HaIPaBJIEHHOCTU U YPOBHS O0y4YEHHS B ajbHEHILIEM;

4) hopMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LEHHOCTH U3HHU, OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY 310POBbIO, YCTAHOBKH Ha
3JIOPOBBII 00pa3 KU3HU, OCO3HAHUE TIOCIEICTBHIA U HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
QJIKOTOJIsl, HAapKOTHKOB, KYpPEHHs), HEOOXOIHMMOCTH COONIOACHMS NpaBWil O€30MaCHOCTH NpU
oOpallleHuU C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEPEC K NPAKTUIECKOMY N3YUEHUIO MPOPECCHI U TPYIa Pa3INYHOTO PO/IA, YBAKEHHE K TPYTY
U pe3yapTaTaM TPYAOBOU AESATEIBHOCTH, B TOM YUCJIE Ha OCHOBE IIPUMEHEHHUs IIPEIMETHBIX 3HAHUIN
M0 XMMMH, OCO3HAHHBIHM BHIOOP MHAMBHIYyaTbHON TPAGKTOPUU MPOAOIKEHHS 00pa30BaHus ¢ yUETOM
JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHo mnpodecCuoHaIbHON ACATENHPHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHUU, TOTOBHOCTH
a/IanTHPOBaThCs B MpodeccroHaIbHOM Cpefie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

HKOJIOTUYECKU I1eJIeCO00pa3HOe OTHOIIEHHE K NPUPOAE KaK MCTOUYHUKY XHM3HM Ha 3emie,
OCHOBE €€ CyYIIECTBOBAHMs, MOHUMaHHE IIEHHOCTH 370pOBOro U 0Oe3omacHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PM3MUECKOMY M IICUXHUUYECKOMY 3/I0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIOACHUS MpaBUI O€30MacHOTO MOBEJCHUS NMpH paboTe C BElIEeCTBAMHU, a TaKXKe B
CUTYyalUsIX, YTPOKAOLIUX 30POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPHUMEHSTh 3HAHHWSA, MOJTy4aeMble NMPU M3YyYEHUH XUMHH, JJIs pelIeHHs 3ajad,
CBA3aHHBIX C OKPYKAIOIIEH IPUPOAHON CPEAON, ISl IOBBIILIEHNS YPOBHS YKOJIOTHYECKON KYIbTYPHI,
OCO3HAHMA TJ00AILHOTO XapaKTepa HKOJIOTHYECKUX MPOoOJIeM U MyTed MX pEeIHIeHUs MOCPEACTBOM
METOJI0OB XMMHH, SKOJIOTMYECKOTO MBIIIJIEHHS, YMEHUS PYKOBOACTBOBATHCA MM B IIO3HABATENIBHOM,
KOMMYHUKATUBHOM U COIIMATIbHON MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pE3yJIbTaTOB BBUICISIOT 3HAuYMMBbIe Uil  (OpPMHUPOBaHUS
MHUPOBO33pEHUSI OOIEHAYYHbIe MOHATUS (3aKOH, TEOpHs, NPUHIMI, TUNOTEe3a, (aKT, CUCTEMA,
MPOLIECC, AKCIEPUMEHT U JIPYroe.), KOTOpbI€ MHCIIOJIb3YIOTCS B €CTECTBEHHO-HAyUHBIX Y4eOHBIX
IpeIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN M3 3TUX IMPEAMETOB (OPMHUPOBATH MPEACTABICHUE O
[IEJIOCTHOM HAy4yHOM KapTUHE MHpa, W YyHUBEpCalbHble YyueOHble NeicTBHSA (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PETYISATHUBHBIE), KOTOpBIE oOO0ecreYnBaioT (GOpPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITETbHOMY TUIAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU JAesITENbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS



Ba3oBble Jjornueckue aeicTBHA:

YMEHUS UCIIOJIb30BaTh MPUEMBI JJOTHYECKOIO0 MBIIUICHHS IIPU OCBOCHHUH 3HAHUI: pAaCKPbIBATH
CMBICJI XUMHUYECKUX MOHITHH (BBIACIATh UX XapaKTepHbIC IPU3HAKHU, YCTAHABINBATH B3aUMOCBSI3b C
JIPYTUMHU TIOHATUSIMHU), WUCIOJIB30BATh TOHATHS ISl OOBSICHEHUsS OTACIbHBIX (DAKTOB U SIBICHHU,
BBIOMpATh OCHOBAHMS W KPUTEPUU IS KiIacCU(UKAIMM XUMHUYECKHUX BEIIECTB M XUMHYECKHX
peakuui, ycTaHaBIMBaTh MPUYUHHO-CIEACTBEHHbBIE CBA3M MEXIYy OOBEKTaMU HU3Y4YCHHS, CTPOUTH
JIOTUYECKHE PACCYKJIEHUsI (MHIYKTUBHbBIC, NEIyKTUBHBIC, MO aHAJOTHUU), JEJaTh BLIBOABI U
3aKJIIOYCHUS;

yMEHHE IMPUMEHSATh B IMpollecce MO3HAHUS NOHATUA (IPEeIMETHbIE U MeTamlpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMble B XHMHH, HpeoOpa3oBbIBATh MIHPOKO
MPUMEHSAEMbIE B XUMHH MOJCIIbHBIC TPEICTABICHUS — XUMHYECKUN 3HAK (CHMBOJ DJIEMEHTA),
XuMHUYecKas popMylia U ypaBHEHUE XUMUYECKON PEaKIUU — MPU PEIICHUH YIE€OHO-TT03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3THUX MOJEIbHBIX MPEJCTABICHUN BBIABISATH U XAPaKTEPU30BaTh CYILIECTBEHHBIC
MPU3HAKU M3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIECTB U XMMHUUYECKUX PEAKIINi, BBISIBIATH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIC CBA3M W TMPOTHUBOPEUHS B H3Y4YaEMBIX IMpOIEccax M
SIBJICHUSIX.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

YMEHUE UCIO0JIb30BATh MTOCTABIEHHBIE BOIIPOCHI B KAYECTBE HHCTPYMEHTA IMO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI JUIsi (DOPMHPOBAHHS THIIOTE3bl IO TPOBEPKE IMPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

MpuUOOpeTeHHe OMbITa MO TUIAHUPOBAHHUIO, OPraHU3allMd M MPOBEICHUIO0 YYECHHUUYECKHX
HKCIIEPUMEHTOB, YMEHHE HaOI0JIaTh 32 XOJOM MpOIECCca, CAMOCTOSTENHHO MPOTHO3UPOBATH €ro
pesynbTaT, (GopmynupoBaTh O0O0OOIIEHHS W BBIBOABI IO peE3yibTaTaM MPOBEAEHHOTO OIIbITA,
HCCIIEIOBaHMsI, COCTABIIATh OTUET O MPOJIEIaHHOM padoTe.

Padora ¢ undopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIUIO PA3IHYHBIX BHIOB U
dbopM mpencTaBiIeHUs, TMOJYYaeMyH) M3 pPa3HbIX HMCTOYHUKOB (HAYyYHO-TIOMYJSipHAs JHUTEparypa
XUMHUYECKOTO COJIEp>KaHUsl, CIPaBOYHbIE MOCcoOus, pecypchl MHTepHETa), KpUTUUYECKHU OLICHUBATh
MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE MPUMEHSITh Pa3UYHbIE METOABl M 3allpoChl MPU MOHUCKE W 0TOOpe MHpopmanuu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMUMBIX JUISI BBITIOJHEHUS YYEOHBIX W TMO3HABATEIBHBIX 3a7ad
ompeneéHHOTO THMA, NPUOOPETeHHE OmnbiTa B OOJAaCTH WCHOJIb30BaHUS HWH(OpPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJaJCHUE KyJIbTypOW aKTHUBHOTO MCIOJb30BaHUSl PA3TMUHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITETIFHO BEIOMPATh ONTUMATBHYIO (hOpMY MpeacTaBIeHUs HH(HOpMALIUN
Y WLTIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOKHBIMH CXEMaMH, JharpaMMaMu, IpYyruMu GpopMaMu
rpauKy ¥ UX KOMOMHAIUSIMU;

YMEHHE WCIOJIb30BaTh M aHAIM3HPOBATH B Tpollecce YUeOHOW U HCCIeI0BaTeNbCKON
JesITeIbHOCTH MH(GOPMAITUIO O BIUSHUU MPOMBIIUIEHHOCTH, CETLCKOTO XO3SHUCTBA U TPAHCIOPTA Ha
COCTOSIHHE OKPY>KarOIIeH PUPOTHON CPEIbI.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

YMEHHUS 33J]aBaTh BOIIPOCHI (B X0Jie Iuanora u (Win) IUCKYCCUH) TIO CYHIECTBY OOCYKIaaeMoi
TeMbI, (POPMYITHPOBATH CBOU MIPETIOKEHHUS OTHOCUTEIHLHO BBITIOTHEHHSI MPETIOKEHHOM 3a/1a4u;

YMEHUS MPEICTABIATh IMOJYyYEHHBIE PE3YJIBTATHI [T03HABATEIBHOU JI€ATEIIBHOCTH B YCTHBIX U
MMACbMEHHBIX TEKCTAX; JIeJaTh MIPE3CHTALUIO PE3YJIHTATOB BBIIOIHEHUS XUMUYECKOTO SKCIIEPUMEHTA



(;1abopaTtopHOro ombiTa, J1a00paTOpHOl pabOTHl MO KCCIEIOBAaHUIO CBOMCTB BELIECTB, Y4eOHOTO
MIPOEKTA);
YMEHHsI Y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMM B COBMECTHOM IIO3HABAaTEJIbHOU U
MCCIIEI0BATEILCKON JAEATEIbHOCTH TPH PEIICHHH BO3HHUKAIOIIUX MPoOJIeM Ha OCHOBE yuéTa OOImIMX
MHTEPECOB M COTJACOBAaHMS MO3UIUI (0OCYXIeHUs, OOMEH MHEHHUSMHU, «MO3TOBbIE IITYPMBI»,
KOOPJMHALIMS COBMECTHBIX ACHCTBUM, ONPEACICHUE KPUTEPUEB MO OILIEHKE KA4eCTBA BBINOIHEHHOM
paboThI U ApyTHE).
PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1efiCTBUS:
YMEHUE CAMOCTOSITEIBHO ONPENEHATh LEIU JeATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JEATENbHOCTD, BEIOMpATh Hanbolee
3¢ deKTUBHBIE CITOCOOBI peleHHs y4eOHBIX W TTO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIIHHO COCTABIISTh
UM KOPPEKTUPOBATh NPEIJIOKECHHBIA QJITOPUTM ACHCTBUI IPHU BBIIOJHEHUM 3aJaHHA C Y4ETOM
MOJIyYEeHHUs HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX — BEIIeCTBAX M PEaKIUsiX, OLIEHUBATH
COOTBETCTBHE IMOJIYYEHHOTO pe3yJbTaTa 3asBJICHHON 1I€JIM, YMEHHE UCII0Ib30BATh U AHAJIM3UPOBATH
KOHTEKCTBI, ITPEJIaracMble B yCIOBUU 33 JaHUMN.
MHNPEJAMETHBIE PE3YJIbTATHI
B cocraBe mpenMeTHBIX Ppe3ylIbTaTOB IO OCBOCHHIO 00S3aTENBHOTO  COACpKAHMUS,
YCTaHOBJICHHOTO JaHHOM (enepanpHOil  paboueld mHporpamMMmoi, BBIIEISIOT: OCBOCHHBIC
00yJaroImuMUCs Hay4YHbIe 3HAHUS, YMEHHS M CIIOCOOBI IEHCTBHMA, crielu(uUecKue A MPeIMeTHOMN
obOnactu «XWUMHSA», BUIBI JESITEIBHOCTH IO MOJYyYEHUIO HOBOI'O 3HAHUS, €ro HHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYAIHIX.
K koHI1y 00ydeHus B 8 ki1acce rnpeiMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE J0JIKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHM:
® PpAaCKpbIBATh CMBICI OCHOBHBIX XHMMYECKUX IIOHSTHI: aTOM, MOJIEKYJd, XUMUYECKHU
AJIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJIHOPOAHASI U HEOJAHOPOIHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAsi M MOJIEKYJSIpHAs Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIIpHAs Macca, MaccoBasi J0JI1 XMMUYECKOI0 JIEMEHTA B COEAMHECHUU, MOJISIPHBIN
00BEM, OKCHJI, KUCIO0Ta, OCHOBAHUE, COJIb, 3JEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS,
XUMHUECKas pPEeakius, KIacCUpUKalMg pPEaKkIUil: peakuuud COeAMHEHHUs, peakluu
pa3oXKeHus, peakuy 3aMelleHus], peakliuu 0OMeHa, 3K30- U IHJIOTEPMUYECKHE PeaKIuy,
TeruIoBor 3((eKT peakiuu, Sapo aToma, dJIEKTPOHHBIM CIOW aroma, aTOMHas OpOUTalb,
paauyc aToma, XUMUYECKasl CBsI3b, MOJIApHAs U HETOJISIpHAs KOBAJIEHTHAs CBA3b, MOHHAs
CBSI3b, MHOH, KaTHOH, AaHUOH, pacTBOp, MaccoBas JOJs BemiecTBa (MPOLIEHTHAs
KOHIIEHTpALKs) B pacTBOPE;

® WUIIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHITUNA U IPUMEHSTH 3TH MOHSTHS
IIPY ONMCAHUM BEIIECTB U UX MPEBPAICHUMN;

® UCMOJIb30BAaTh XUMHUECKYIO CUMBOJIMKY JJISi COCTaBIeHUs (POPMYJ BEUIECTB U YpaBHEHHI
XUMHUYECKHUX PEAKIIM;

® OmpeneNniaTh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHHSX, CTENCHb
OKHCJICHHS JJEMEHTOB B OWHApHBIX COCIMHEHUSX, MPHHAIICKHOCTh BELIECTB K
ornpeaenéHHOMY KJIacCcy COeIMHEHUH 1o popmyraM, BII XUMUIECKON CBS3H (KOBAJICHTHAsS
Y MOHHAs) B HEOPTAaHUYECKUX COCTMHEHUSX;

e packpbiBaTh cMmbica [lepmoamyeckoro 3akona J[. M. MeHneneeBa: QeMOHCTPUPOBATH
[MOHUMAaHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMMHYECKHUX DJJEMEHTOB OT HX



nonoxeHusas B Ilepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHUsT MAacChl BEIIECTB,
ITOCTOSIHCTBA COCTABA, AaTOMHO-MOJIEKYJIIPHOTO YUEHHUs, 3aKOHa ABOTaIpo;

OIMCHIBATh M XapaKTEePHU30BaTh TaOINYHYIO popmy Ileprnonudeckoil cucTeMbl XUMUYECKHX
AJIEMEHTOB: Pa3IMuaTh NOHSITUS «TJIaBHAs MOArpyma (A-Tpymmna)» 1 «110004Has oArpyIa
(b-rpynma)», maineie 1 60JbIINE TEPUOIBI, COOTHOCUTH 0003HAUEHHSI, KOTOPBIE UMEIOTCS B
tabmuue «llepuoguueckas cucrtema xumudeckux osnemeHtoB JI. W. MenneneeBa» ¢
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij
sJ11pa, 001Iee YUCIIO 3JIEKTPOHOB U PACIIPENEICHHUE UX 110 3JIEKTPOHHBIM CIIOSIM);
Kiaccu(UIuUpoBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKUE
peakiuH (110 YUCITY U COCTAaBY yYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, M0 TEIIIOBOMY 3 (DeKTy);
XapaKTEepU30BaTh (OMUCHIBATH) O0IIINE XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPK/as ONUCAaHUE TNPUMEpPaMH MOJEKYJISAPHBIX YpPaBHEHUN COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIIUI;

MIPOTHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBUCUMOCTHM OT HMX KAaue€CTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUIN B PA3JIMYHBIX YCIOBUSAX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJIO
XMMHUYECKOT0 3JIeMEHTa 1Mo (hopmyse coeMHEeHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOpE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOUN peaKIny;

INPUMCHATH OCHOBHBIC OIICpalnn MBICTIUTEIBHOM JACATCIIBHOCTH — aHalli3 MW CHHTC3,
CpaBHCHHC, O606H.I€HI/IG, CHUCTEMATHU3allHIo, Knaccncbnxaumo, BBISABJICHUC TIPUYHUHHO-
CICACTBCHHBIX CBs3CH — IJI1 U3YUYCHUA CBOICTB BEIMIECTB M XUMHUYCCKHX peaKHHﬁ,

€CTeCTBEHHO-HAyYHBbIE METOJbI MO3HAHWS — HAONIO/IEHHE, M3MEpEeHHe, MOJEIHpPOBAaHNE,
HKCHEPUMEHT (peallbHbI U MBICICHHBIH);

cllefloBaTh ~ NpaBWJIaM  TIOJIb30BAaHMs ~ XUMHYECKOM mocyao u  j1abopaTOpHBIM
o0OpyJOBaHUEM, a TaKXKe IMpaBWiaM oOpallleHUs C BELIeCTBAMH B COOTBETCTBUH C
MHCTPYKIUSAMHU 10 BBIMOJHEHUIO Ja0OpAaTOPHBIX XUMHYECKUX OINBITOB MO MOITYYEHHUIO U
coOMpaHuIo Ta3000pa3HBIX BEMIECTB (BOJOPOAA U KUCIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB
C OMNpENENEHHON MAaCCOBOM JI0JEH pacTBOPEHHOTO BEIIECTBA, MUIAHUPOBATH U MPOBOJHUTH
XUMHUYECKHE SKCIIEPUMEHTBI TI0 PACIIO3HABAHUIO PACTBOPOB LIETIOUYEH U KHCIIOT C TOMOIIBIO
MH/IUKATOPOB (JIAKMYC, (heHOIPTAICHH, METUIIOPAHXK U APYTHE).

K xon1ty 00ydenus B 9 kJjiacce npeIMeTHbIE pE3yJIbTaThl Ha 0a30BOM YPOBHE JOKHBI OTPAXKATh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX IOHATHM: XUMHYECKHH DSJIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO, CI0KHOE BEILIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHULIATEIBLHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKklus, XUMUYecKas CBs3b,
TEIIoBOM 3(@exT peakuuu, MOJb, MOJSPHBIA O00BEM, pacTBOp, dSJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI,  DJEKTPOJIUTUYECKas JUCCOLMALMSA, pEaKlUud HOHHOro OOMeHa,
KaTalu3aTtop, XHMHYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIIUH,
OKHCJINTEIbHO-BOCCTAHOBUTEINIBHBIE PEAKLIUU, OKUCIUTENb, BOCCTAHOBUTEND, OKUCICHUE U
BOCCTAHOBJICHHE, aJNIOTPONHs, aM(pOTEPHOCTh, XUMUUECKas CBsI3b (KOBAJICHTHAsl, HOHHAs,
MeTaJlJIN4ecKasi), KpUCTalNIMYecKass pemeéTka, KOppo3usi METaJlIOB, CIUIaBbl, CKOPOCTh
XMMHYECKOHN peakiuu, mpeaeabHo gonycrumas koHuentpauus [1/IK Bemectna;
WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IOHATUN U IPUMEHATH 3TH NOHATHSA
IIPY OIIMCaHHUM BELIECTB U UX IPEBPAILICHUN;



HCIOJIb30BAaTh XUMHUYECKYIO CUMBOJIMKY Il COCTaBJIeHHs (POPMyYJT BELIECTB U YpaBHEHUIN
XUMHYECKHUX PEaKLIM;

OIIPEAECIATh BAJICHTHOCTh U CTENEHb OKHUCICHUS XMMHYECKHX JIEMEHTOB B COCAMHEHUSX
Pa3IMYHOIO COCTaBa, IPUHAIJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHNHN 10
bopmynaM, BUA XUMHUYECKOW CBsA3M (KOBAJIEHTHAs, HOHHAs, MeTaJUIMYecKas) B
HEOPTraHMYECKUX COCTMHEHUSX, 3aps]l HOHA M0 XMMUYECKON (Gopmylie, XapakTep Cpeiabl B
BOJIHBIX pPAacTBOpPax HEOPraHUYECKUX COCIUHEHUM, THUI KPUCTALUIMYECKON PEETKU
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMmblca llepuonnueckoro 3akona JI. 1. MenzneneeBa u 1eMOHCTPUPOBATh €r0
[IOHMMAaHME: ONMCHIBATh U XapakTepu30BaTh TaOIMuHyto popmy Ileproauueckoii cucteMbl
XMMHUYECKHX 3JIEMEHTOB: pa3iuyaTh IOHATHS «JaBHas mnoarpynmna (A-rpynma)» u
«moboynast mnoxarpynmna (b-rpynma)», Manbsle U 0OJbIIME NEPUOIbI, COOTHOCUTH
0003HAaYeHHs, KOTOphIE WMEIOTCA B MEPUOAMYECKONH TaOIuIEe, C  YHCIOBBIMH
XapaKTepUCTUKAMU CTPOSHHSI aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3aps sapa, ol1iee
YUCIIO 3JIEKTPOHOB U paclpesielieHue MX IO 3JEKTPOHHBIM CJ0sIM), OOBSCHATH OO0IlIne
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B MpeJesiax MaJblX
[IEPUOJIOB U IIABHBIX MOJArPYIII ¢ YUETOM CTPOEHUS UX aTOMOB;

KJaccu(UUUpoBaTh XMMHUYECKHUE 3JEMEHThl, HEOPraHWYECKHE BEIECTBAa, XUMHYECKUE
peakiuu (1o YUCIly U COCTaBY YYaCTBYIOIUX B PEAKIIUU BEILECTB, 10 TEIIIOBOMY 3P QeKTy,
110 U3MEHEHMIO CTETEeHEeH OKUCIIEHUSI XUMUUECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) O0IIME U crIeU(pUUIECKUe XUMUUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, IMOATBEPXKAAs ONUCAHHE IPUMEPAMU MOJIEKYJSPHBIX M HOHHBIX
YPAaBHEHU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUM;

COCTaBJIATh YPAaBHEHUS JJIEKTPOJIUTHYECKOW ITUCCOLUMALMU KHCIOT, IMIETOYEe MU COJIeH,
MIOJIHBIE M COKpAIIEHHbIE YpaBHEHHUS PEaKIMil MOHHOTO OOMEHa, ypaBHEHHUS pPEeaKIui,
MOATBEPKIAIOIIUX CYIIECTBOBAHNE T€HETUYECKOM CBS3M MEXIY BEIIECTBaMHU pa3IMYHbIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUHA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca ATUX peaKIuii;

IIPOrHO3MPOBATh CBOMICTBA BELIECTB B 3aBUCUMOCTU OT HUX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAHNS XUMHUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO  MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO J0JIO
XUMUYECKOT0 3JIEMEHTa 10 (opMyJie COSIUHEHHsI, MACCOBYIO JOJIIO BEILECTBA B PACTBOPE,
MIPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMHUYECKOM peaKkinu;

coOmofaTh  MpaBWia  TOJNB30BAaHMS ~ XMMHUYECKOW TMOCyIod U Jab0paTOpHBIM
o0opynoBaHueM, a TakKe IMpaBWiIa OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHHM C
MHCTPYKLUHUSMU MO BBIIMOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OMNBITOB MO MOJYyYEHHUIO U
coOMpaHHIo ra3000pa3HbIX BELIECTB (aMMHUAKa M YTIIEKUCIOTo ra3a);

IIPOBOAUTH DPEAKIMM, MOATBEP)KIAIOIINE KAaYECTBEHHBIM COCTAB pPAa3JIMUYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPUI-, OPOMHUI-, HOAHI-, KapOoHaT-, hocdat-, CUIMKaT-,
cynb(ar-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHMS M HOHBl M3Y4YEHHBIX METAJUIOB,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;



MPUMEHATh OCHOBHBIC OIEpPAIlMA MBICIUTEILHON JEATEIbHOCTH — aHaJu3 WU CHHTE3,
CpaBHEHHUE, 0000IICHIE, CUCTEMATHU3AIIHIO, BBISBIICHUE PUYNHHO-CIIC/ICTBEHHBIX CBSI3EH —
JUTSI U3YYCHHUSI CBOMCTB BEIICCTB U XMMHUYCCKUX PEaKIMi, €CTECTBEHHO-HAYyYHbIE METO/IbI
MO3HAHUS — HaOJIOJICHUE, HW3MEPEHHE, MOJCIMPOBAHUE, OSKCIICPUMEHT (peallbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KouuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIE (LM (POBbLIE)
n/n TeM NPOrpaMMbl Bcero Kontponuere Hpakrieciue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pa3znea 1. [llepBoHayaibHble XUMHYECKHE TOHATHUSA
Xumus — BakHas 00J1aCcTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [{OK
NPAKTHYECKOH JIESITeTbHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeKa
12 BeitectBa 1 xumMu4eckue 15 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no pasneny 20
Paznen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
21 Bosnyx. Kucnopoa. [Tousatue 5 bu6nmorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopona.Ilonstue o kucnorax 3 1 bubmmnoreka HOK
U COJISX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnunorexa LIOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 11 1 1 bubmuoreka [{OK
HEOPTaHMYECKUX COCTUHECHUIA https://m.edsoo.ru/7f41837c
Wroro no paznery 30



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

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xummuieckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

bub6nmoreka [IOK

3.1 XUMHYECKHX 311eMeHToB JI. U. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XHUMHYECKas CBS3b.
3.2 OKHCIUTEIBHO- 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEIIbHBIC PEAKIIHU
Htoro no pazneny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 brbmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME

9 KUIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrtpoabsnbsie IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI
pecypcnbl
Paspnen 1. BemecTBo 1 XuMH4ecKHe peakun
11 IToBTOpenue u yriyOneHne 3HaHUN 5 bubmuoreka [IOK
' OCHOBHBIX Pa3JIelIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

OcHoBHBIC 3aKOHOMCPHOCTH XUMHUYCCKUX

bubmuorexa [JOK

1.2 4
peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS TUCCOIUALIHS. 8 bu6mmoreka [IOK
' XUMHUECKUE PEaKI[K B PACTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3pen 2. HemeTa/sibl M HX COeTUHEHU ST
51 OO01mmas XxapakTepruCTHKa XUMUIECKUX 4 bubnuorexa [JOK
' anemenToB VIIA-rpynmel. ["anoreHs https://m.edso0.ru/7f41a636
- O6mmas xapai;(xpncmxa XéIMI/I‘IeCK.I./IX . BuGmmorexa LOK
: 2JIEMEHTOB -rpynmsl. Cepa u eé
py P https://m.edso0.ru/7f41a636
COCJIMHCHHMS
vy | S |
' DIENCHTO PYIHIBL A30T, POCHOP https://m.edsoo.ru/7f41a636
COCTMHCHHS
' dJIeMe VO PYHTIRL. cpon https://m.edso0.ru/7f41a636
KPEMHUH U UX COSIUHEHUS
Hroro mo pasneny 25
Paznen 3. Merasliibl U MX COeTMHEHMSI
bubmuorexa [JOK
3.1 06 i 4
HHHE CBORCTRA MeTaiiion https://m.edso0.ru/7f41a636
bubmuorexa [JOK
3.2 B i 16
QKHEHIINE METAJIIBI U UX COCTMHCHUS https://m.edsoo.ru/7f41a636
Hroro o paszneny 20



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

Paznen 4. Xumus u okpyxaiomas cpeaa

4.1 BemectBa 1 MaTepuaisl B )KM3HU YEJIOBEKA 3 bubmmorexa LIOK
' - P https://m.edsoo.ru/7f41a636
Wtoro mo paszneny 3
PesepBHOE Bpems 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 7
INOYPOYHOE IIVIAHUPOBAHHUE
8 KJIACC
N KoumnuectBo yacos Nara DJIeKTpOHHbIe HH(pPOBbIE
° T
Tema ypoka Kontposabnbie  IpakTuyeckue 00pazoBaTebHbIE
n/n Bcero U3YYEeHUS
padoTsI padoThbI pecypcnl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bu6nunorexa LIOK
yenoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeToO/1aX MO3HAHUS B 1 bubmmoteka IIOK
XUMHUH https://m.edsoo.ru/ff0d227e
ITpakTryeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPUM U PUEMBI 1 bubmuorexa [JOK
obparieHus ¢ 1ad0paTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM)



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

Yucrele BemecTsa U cmecu. CriocoObl

bubnunoreka LIOK

4 paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «I]i)aB,I[CJ'ICHI/IC cﬁeceﬁ (Ha mpumepe bubmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKHU IIOBApPEHHOW COJIN)»
6 ATOMBI U MOJIEKYJIbI bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMCHTBI. 3HAKH bubnunoreka LIOK
(CMMBOJIBI) XUMHUYECKHX JIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U Cl0KHBIE BEIIECTBA bubmroreia LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubnroreia LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIIECTB.
10 Xumunyeckas popmyia. BaJ'IeHTIII-IIOCTI) bubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX DJIEMEHTOB
11 OTHOcHTENIbHAS aTOMHAs Macca. bubmmoteka IIOK
OTHOCHUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bu6nunorexa LIOK
3JIEMEHTA B COEIUHEHUHN https://m.edsoo.ru/ff0d350c
13 KommaectBo BemecTBa. Mok, but6mmorekxa [IOK
Momnsipaas macca https://m.edsoo.ru/ff0d5230
14 du3nyecKkre U XUMHUUECKHUE SIBICHUS. bubnunorexa LIOK
XUMHYecKas: peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKAHUS bubmuorexa [IOK

XUMHUYCCKUX peaKuHﬁ

https://m.edsoo.ru/ff0d3al16
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3aKOH COXpaHEHUsI MaCChl BEIIECTB.

bubnunoreka LIOK

16
XuMHYECKHE YpaBHCHUS https://m.edsoo.ru/ff0d3b88
B
17| pemmccrma no ypaHemm, xmimacorns BuGnotexa LIOK
H . P https://m.edsoo.ru/ff0d5708
peakuui
o z{ﬂaCCI/I(l)I/IKaI_II/IH XUMHYECKUX PEaKIui Bunorexa LIOK
COEIUHEHUS, PA3IIOKEHUS
A b ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M.B.JI — y4EHBIN-
19 SH I/IKJI(:)III/IGO}I;Z?FO]E)606}RI ee}II{II);: 51 bubmmorexa [IOK
i AT HUI https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel no teme Bbu6mmoteka [JOK
«BeriecTBa 1 XMMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
) Bozmyx —K cMech rasos. CocraB BuGmorexa IOK
Bo3ayxa. Kuciopon — 351eMeHT U
X PO https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
| oo s ol
poa (pearit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
23| mbommenttx oo BuGmnotexa LIOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
TennoBoii 3¢ ekt xumuueckoin
24 peakuuu, MOHATHE O bu6muoreka [JOK

TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U
SHJOTEPMUYECKHUX PEAKLIUAX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3b88
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TormBo (HedTh, yroiab U METaH).

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPeAOTBPAILCHUS
[IpakTrueckas padora Ne 3 1o Teme
26 «IEI)OJIY'-ICHI/IG u io6npaHI/Ie KHCIIOpO/Ia bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
97 Bogopon — snemeHT u mpocTtoe bu6nmorexa LIOK
BelnecTBo. HaxoxxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nyeckne U XMMHUUECKIE CBOMCTBA bubnunoreka LIOK
Bosopoza. [IpuMeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHe 0 KMCIOTaX U COJIAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsl nmostydeHus BOAOPOIa B bu6nmorexa LIOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padora Ne 4 110 Teme
31 «l?lonyquHe u I():061/1paH1/Ie BOJIOpOJa bubnuorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
39 MounsipHblii 00BEM ra3oB. 3aKOH bubmmnoreka [HOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KoJIMUecTBa
33 BEILIECTBA ra3a M0 €ro U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00bEMOB ra3oB 110 Bumorexa 1IOK
34 YPaBHEHHUIO PEAKIIMU Ha OCHOBE 3aKOHA

00BEMHBIX OTHOILLIEHUI I'a30B

https://m.edsoo.ru/ff0d5708
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duznueckre 1 XUMUYECKHE CBOMCTBA

bubnunoreka LIOK

3 BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsatue 00 bubnmoreka [IOK
HHIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. HacsimeHnHbie
37 u HiHaCLIIieHHBIIe) pPacTBOPBHI. B bubnrorexa LIOK
https://m.edsoo.ru/ff0d5b40
MaccoBast 107151 BeLIecTBa B pacTBOpe
[IpaxTuueckas padbora Ne 5 o teme
38 «IIpuroroBiieHHE PACTBOPOB C Bbu6mmotreka [JOK
OIpeeIEHHON MacCOBOM JIOJICH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padorta Ne2 o teme Bbu6mmoteka [JOK
«Kwucnopon. Bomopoza. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KaccupUKaus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHUE CBOMCTBA
41 KI/ICJ'Iy(:FHBIX OCHOBHBIX U aM()OTepHBIX Bubmmorexa IOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cocTaB, KJIacCU(pUKAIIHS, bubmuoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubmuorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubnunorexa LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XuMHUYECKHE CBOMCTBA bu6muoreka [JOK

KHCJIOT

https://m.edsoo.ru/ffOdfee2
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpeanue): HOMEHKIATypa,

bubnunoreka LIOK

46 CHOEOGH HOMYHCHILL, XHMiHeciHe https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue
47 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKIX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
48 I'enernueckas cBsA3b MEKy Kilaccamu bu6nmorexa LIOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH bubmorexa HOK
https://m.edsoo.ru/00ad9cb?2
KonTponbras padora Ne3 1o Teme
50 "OC}IIEBHBIG KJII;CCH HEOPTraHMYECKUX Bubmmorexa IOK
. https://m.edsoo.ru/00ad9ela
COCTMHEHMI
[IepBBle MOOBITKHN KiIaCCU(pHUKALINN
51 XI/II\I/)II/IIIGCKI/IX 9JIEMCHTOB. 1(?[0H511T1He 0 bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
Ilepuoanyeckuii 3aKOH U
52 Heinoiuqecxaﬂ CHCTEMa XUMHUUYECKUX bubmoreia LIOK
https://m.edsoo.ru/00ada52c
anemeHToB . 1. Menaeneera
53 Ileprozsl, TpymIIbL, MOATPYIIIEI bubamoreta LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoteka [JOK

saep. M3oTonsl

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

CTpoeHue IIEKTPOHHBIX 000JI04EK

bubnunoreka LIOK

95 aToMOB 3JieMeHTOB [lepuoanueckoit https://m.edsoo.ru/00adasbe
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA 110 €T0 MOJI0KECHUIO B bubnnorexa [JOK
[Mepuoauyeckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHUs HAYKU U ITpakTuku. . W. bubnnoreka [JOK
MenzeneeB — yu€Hblii, iegaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnnoreka [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka IIOK
59 Horias Xnirieckas Ceash https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 nmonsipHas XuMU4ecKas bubmmnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMUYeCKast bubmuorteka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bubmmoteka IIOK
62 Crenetth okCIeHis https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnunorexa LIOK
64 OxkucnIuTenu u BOCCTAHOBUTENH

https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

65 KonrtponsHas padora Ne4 o reme 1 1 Bu6mumotexa [JOK
«CtpoeHue atoma. XHMMUYECKasi CBS3b)» https://m.edsoo.ru/00adb486
66 PesepBubIil ypok. O600611eHIE 1 1 bubmuorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01eHue 1 1 Bu6muotexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHbiit ypok. O6001eHne u 1 Bu6mmoteka [JOK
crCcTeMaTH3aIus 3HaHU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68 4 4
I[MTPOI'PAMME
9 KUIACC
No KouunyecTBo 4yacoB Jara DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Kontposabnbie  IpakTuyeckne o0pazoBaTebHbIE
n/n Bcero U3YYCHUS
padoTbI padoThbI pecypcsl
IIepronrueckuit 3aKoH.

1 [Iepuonnueckas cucrema 1 bubnnorexa [JOK
XUMHYECKHX 371eMeHTOoB 1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB xiMqucxnx 3JIEMEHTOB 1 Bubmmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukamnms 1 HOMeHKIaTypa 1 bubnuotexa [JOK

HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

Buipl XUMHY€ECKOU CBSA3U U THUIIEI

bubnunoreka LIOK

4 KPHCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme
5 «IToBTOpeHue u yriyOneHue 3HaHUI
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
5 Kiaccudukanms XumMuaeckux bu6nmoreka [IOK
PeaKIMii 0 Pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOM
7 peaKkiuu. HOHSII;I/IG 0 TOMOTEHHBIX U brbmmorexa LIOK
https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[TonsiTHE O XMMUYECKOM
aBHOBecuU. DaKTOPBI, BIUAIONINE
8 fla CKOpOCTh XI/IMI/I‘I::CKOP'I peaKIIIIII/II/I u Bubmmorexa IOK
HOOKEHIE XIMIIECKOrO https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC bubmuoreka [IOK
peakiuu https://m.edsoo.ru/00adcade
Teopus dIEKTPOTUTAYECKON
10 ,[[I/ICEOI_II/IaI_II/II/I?CI/IJIBHLIe " ciaa0ble bubmorexa HOK
https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HonHble ypaBHEHUS peaKkIUi bubamoreta LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHH B CBETE MPEACTABICHUI bubnuotexa [JOK

00 PIEKTPOIUTUYECKON
JFCCOTIHAITAHT

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHNYECKUE CBOMCTBA COJIEU B CBETE

13 OPEeICTABICHUN 00 bubmorexa [IOK
ped N https://m.edso0.ru/00add8b2
BJIGKTpOJII/ITI/I‘-IeCKOI/I aucconualnu
14 ITo €eo 0JIU3€ COJIEH bubmmorexa LIOK
HATH T' JIN JICU
P https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe U CHCTEMATH3ALIHS bu6nmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
I1 6ota Ne 1.
16 «If::I(ITeI:IjIeeCjIj:nia I/IOJZHT;JILHI)IX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1a4»
. i(;H;pon(I;Has{ paS:OTaa N92C£1;) Te:lv[e BuGmorexa LIOK
JICKT JINTUUYCCKAasA U %1 Hsl.
p a At https://m.edsoo.ru/00addecO
XHWMHMYECKHUE PEAKIUU B PACTBOPAX)»
CeKHe CRoHC PHMEpe https://m.edsoo.ru/00addfe2
XJopa
o | mesomror Commus e
COKHE CBOHCTRA, TOTYHCHHC, https://m.edsoo.ru/00ade104
HpI/IMeHeHI/IC
| oo e o
vt N ’ https://m.edsoo.ru/00ade348
I/I3y‘{CHI/IC €€ CBOHUCTB)»
BBI‘—II/ICJ'IGHI/ISI 110 ypaliHeHI/ISIM BI/I 6J‘II/IOTeKa H OK
21 XUMHYECKUX PEeaKIIUU, €CIIU OTUH U3

peareHTOB J1aH B H30BITKE

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

22

OOm1ast XxapaKTEpUCTHKA SIIEMEHTOB

bubnunoreka LIOK

VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.

23 Haxoxnenue cepbl 1 €€ coeTMHeHUN bubnmoreka [IOK
B IIpUpoJie. XMMUYECKUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBomopoJ1, CTpOEHHUE, bubnnorexa [JOK
(busnUecKre 1 XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepsl. CepHas KUCIIOTA,

25 @HsnjeCKHE u XI/H\I/[)I/IquKI/Ie Bubmmorexa HOK

. https://m.edsoo.ru/00adea28

CBOICTBa, MPUMEHEHUE
XHAMHMYECKHUE PEAKIMH, JIEKALUE B
OCHOBE IPOMBILIUIEHHOT'0 crioco0a

26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubmmnorexka HOK
XUMHYeCKoe 3arpsisHEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIiel cpesibl CoeIMHEHUSIMU
cepsl

97 Brrunciaenue MaccoBoii 0JH BBIXOa bubmmoteka IIOK
NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO1m1ast xapaKTepUCTHKA 3JIEMEHTOB

28 VA-rpynmnsl. A30T, bubmmnorexka HOK
pacnpocTpaHeHue B MPUPOJIE, https://m.edsoo.ru/00adeea6
¢bu3nvecKre 1 XUMHUYECKHE CBOMCTBA
AMMHaK, ero (pninqecm/le u BuGmorexa 1IOK

29 XHUMUYECKHE CBOWCTBA, MTOTyYeHHE U

IIPUMEHEHHE

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

[TpakTuyeckas padora Ne 3 o Teme

bubnunoreka LIOK

30 IT )

« OvﬂyquHe AVIMITALE, HBYHCHHE €10 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubmuorexa [JOK
XHUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH

o | e
YAOPP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaroIIel cpebl
COCTMHEHUSMH a30Ta
O .0 V

33 (b(());(%)(()) pHaﬂKIfII:fn((i)):: (b(l())I/II):I/I(‘IeiII:I/Ie u bubnroreia LIOK

P . https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHUE
Hcnonbs3oBanue ¢pocdaTos B
KauecTBE MUHEPATbHBIX YI0OpEHUH. bubnnorexa [JOK

34 .
3arpsi3HEHUE MPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yy )

o | Em—

PHPOAE: https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunel yriaepona, ux Gu3nveckue u

36 XUMHUYECKHUE CBOWCTBA. bubnuotexa [JOK
DKOoJIOrHYecKre mpoOIeMBbI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

N bubmuoreka [{OK

37 VYronbHast KUCIOTA U €€ CONn

https://m.edso0.ru/00ae006¢c



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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https://m.edsoo.ru/00ae006c

[IpakTuyeckas padora Ne 4 o Teme
"IlosryyeHune yrieKucioro rasa.

bubnunoreka LIOK

38 KauecTBeHHast peakiusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHaYaIbHBIC TTOHATHUS 00

39 oprpaHquCKHx BEIIIECTBAX KaK O bubmmorexa LIOK

https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 KpemHuwuii u ero coequHeHus bubmmorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue

41 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubnuoreka [{OK
«Baknelme HEMETaJUIbI H UX https://m.edsoo.ru/00ae0bf2
COCIMHCHH S
KonTponbras padora Ne3 1o teme

42 «Ba;ileﬁnme EeMeTaJ‘IJ‘ILI 1 UX bubamorexa LOK

https://m.edsoo.ru/00ae0el8
COCTMHCHH S
OO6mrast XxapakTepruCTUKa XUMUYECKHUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannuueckas CBSI3b U bubmmoteka IIOK
MeTaIMYecKast KpUCTAJUINIeCcKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCKue CBOMCTBA
METaJIIOB
XUMHYECKHE CBONCTBA METAJIIOB.

44 DIEeKTPOXUMHUYECKUN P bubmorexa LIOK

N https://m.edsoo.ru/00ae1156
HaMpPsHKEHUH METAIIOB
45 OO6mwme crmocoOb! MOTyYeHUS bubnuotexa [JOK

MeTainoB. CrutaBel. BerauciaeHus mo

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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YPaBHEHUSAM XUMUYECKUX PEAKLINM,
€CJIM OJIUH U3 PEarcHTOB COICPKUT

puMecu
46 [TonsiTHe 0 KOPPO3UM METAIIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ael1278
47 [IlemoyHbIC METAILIBI bubamorexa LIOK
https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 Il{enr04HO3EMENBHBIE METAILIIBI — bubmuoreka [{OK
KaJbLUI U MarHui https://m.edsoo.ru/00ae15e8
50 Baxueline coefMHEHNS KaJIbLIU bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O606HVICHI/I€ 1 CHCTEMaTH3aINs
3HAHUH
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6nunorexa LIOK
yCTpaHEHUs https://m.edso0o.ru/00ae1886
| oo merona bitGmnorera LIOK
yerpaners” https://m.edsoo.ru/00aelae8
. but6mmorekxa [IOK
>4 AJTIOMHHHH https://m.edsi.ru/00ae1c64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubmuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 TKeneso bubmuoreka [{OK

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



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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57

58

59

Oxcuipl, THIPOKCHUIBI U COJIU JKeJle3a
(1) u xene3a (1)

O0001IeHre U cUCTEMaTU3 AU
3HaHUU

[TpakTuyeckas padora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TeME
«BaxHel1me MeTamibl 1 uX
COCITHHCHHUS

bubnunoreka LIOK
https://m.edso0.ru/00ae35e6

bu6nmoreka [IOK
https://m.edso0.ru/00ae3de8

60

61

Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
pEearcHTOB JIaH B U30BITKE WIIN
COJICPKUT MpUMeCH. Beraucnenus
MacCcOBOH JOJIH BBIX0Ja MPOAYKTA
peakuuu

O0001IeHrE U cCUCTEMAaTU3 AU
3HaHUH

bubnuoreka [{OK
https://m.edso0.ru/00ae1750

62

KonTponbnas padora Ne4 no teme
«BaxHeumme MeTaibl U X
COETUHEHUS»

63

64

Bemecrtsa u maTepuaisl B
TOBCETHEBHOM KM3HH YeJIOBEKa
XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

bubnuoreka [{OK
https://m.edso0.ru/00ae3f50

bubnunorexa LIOK
https://m.edsoo.ru/00ae4270

65

Ponp xumuu B pemreHnn
AKOJIOTMUYECKUX MPoOIeM

but6mmorekxa [IOK
https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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66 PezepBHblit ypok. O6o011eHuE 1 1 Bu6mumotexa [JOK
CHCTEMATHU3ALNS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBubIil ypok. O60011eHIE 1 1 bubmuorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6001eHuE 1 1 Bu6muotexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Xwumus. 8 kiacc: yue6. J{iast oomeoopasosar. Opranmzanuii/O.C. I'abpuensn, N.I'. Octpoymos,
C.A. Cnankos. — 3-e u3a. — M.: Ilpocsemenue, 2021. — 175c¢.: un.

2. Xwumws. 9 kimacc: 6a30BbIil ypoBeHb: yued. [l o6meobpaszosat. Opranuzanmii/O.C.
Ia6puensu, U.I'. Octpoymos, C.A. Crnaakos. — 5-¢ u3., nepepad. — M.: IIpocsemienue, 2023.
—223 c.: ui.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

=

Xumwst. 8-11 knaccel. Paboune nporpammer o yueouukam O.C. I'abpuensaa. @T'OC

Xumus. 9 knacc. Metoanueckoe nmocooue. ®I'OC Munuenkos, [Iporuna, [I3enuc

3. Ompra Scrpedosa: Xumus. 8 kiacc. [Toypounsie pazpadbotku k YMK O.C. 'abpuensina.
[Tocobue ms yuutens. DI'OC

4. Mapus Ilak: [legarornyeckast AMarHoCcTUKa B XUMUUECKOM oOpa3oBaHuu. [TpakTukym.

VYyebHoe mocobue

N

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. Poccuiickast anextponnast mikosa (POII) / https://resh.edu.ru/subject/4/

Kypchbl BKIIIOYAIOT B c€0sl BUIECOYPOKH, K KOTOPBIM IPHIIATalOTCSt KOHCIIEKTHI-paciiu(GpPOBKU 1
TecToBbIe 3aaHus. OXBaueHbl BCE TEMBI IIKOJILHOMN MPOrPaMMBI.

2. Enunas xonnexuusi iU poBbIX 00pa30BaTEIbHBIX PECYPCOB

http://school-collection.edu.ru/

3. SIKnacc: https://www.yaklass.ru « teopernueckre KOHCIIEKTHI [0 BCEM TeMam

4. Caiit demepaabHOTO HHCTUTYTA Meaarorndeckux usmepennii (OUIIN): http://fipi.ru/


https://www.labirint.ru/books/444807/
https://www.labirint.ru/books/428838/
https://www.labirint.ru/authors/97684/
https://www.labirint.ru/authors/135699/
https://www.labirint.ru/authors/141664/
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