PABOYASA ITPOT'PAMMA
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JU1s1 o0y4Jaromuxcst 8 — 9 knaccon

Ha 2023-2024 y4eOHblii roxa

HHOACHUTEJIBHASA 3AIINCKA

[TporpaMma 1o XMMHM Ha ypOBHE OCHOBHOI'O OOIIETO 00pa30BaHuUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaraM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM HpPOrpaMMbl OCHOBHOTIO
obmrero o6pazoBanus, npeacrasieHHbIX B DI'OC OO0, a Taxke Ha OCHOBE (enepaabHoi padouei
IpOrpaMMbl BOCIIUTaHUA U € YYETOM KOHLICTILIMM IIPENOoIaBaHusl yueOHOro npeamMera « XuMus» B
oOpa3oBareabHbIX opranu3anusax Poccuiickont denepanuu.

[IporpamMa 1o XMMHU HAaET TPEACTABICHUE O IENsAX, OOmeld CTpaTeruu OOydeHWHs,
BOCIIMTAHUS M Pa3BUTHA OOYyYAIOIIUXCS CpEJICTBAMM Y4eOHOTo IpeaMeTa, yCTaHaBIMBAET
00s13aTeNnbHOE NPEIMETHOE COAEpkKAHHUE, MPelyCMaTPpUBAECT paclpeiesieHue ero Mo Kiaccam u
CTPYKTYypUpPOBaHME IO pazziesiaM U TeMaM MPOrpaMMBbl 110 XMMHUH, OTIPE/IEIsIeT KOJIMYECTBEHHbIE U
KAQueCTBEHHBIE XapaKTEPUCTUKU CONEPIKAHHS, PEKOMEHYEMYIO MOCIEeIOBATEIbHOCTh U3YUCHUS
XUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKU y4yeOHOro mporiecca,
BO3PAaCTHBIX OCOOEHHOCTEHN 00yUaromuxcs, ONpeesieT BO3MOXKHOCTH IPeAMETa JJIs peaanu3aluu
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOM HpOrpaMMbl Ha YpOBHE
OCHOBHOTO 0011ero 00pa3oBaHHs, a TaKkKe TpeOOBaHMM K pe3ysibTaraM OOy4eHMs] XMMHM Ha
YPOBHE LIeJIel M3yUYeHHs MPEIMETa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATENLHON JESITEIHHOCTH
00y4arolerocs o OCBOCHUIO yu4eOHOTO COIEpIKaHUSL.

3HaHME XUMUU CIYKUT OCHOBOM JUIsl (POPMUPOBAHUS MUPOBO33pEHHS 00YUaroIIerocs, ero
NpEeACTaBICHUI 0 MaTepUaAIbHOM €AMHCTBE MHpPa, BAXKHYIO POJb UTPAIOT (hOpMHUpYEMble XUMHUEH
NPECTaBICHUS O B3aMMOIIPEBPANICHUSX YHEPTUU U 00 IBOJIOIHMH BEIIECTB B MPUPOJE, O MY TSIX
pemieHUs IOOAJbHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTHS YeNOBEYECTBA —  CBIPHEBOIA,
HHEPreTUUECKON, MUIIEBON M IKOJIOTUYECKOM 0e301MacHOCTH, MPOodIeM 3paBOOXPaHEHUSI.

N3yuenne xummuu:

CIOCOOCTBYET peau3aliii BO3MOXKHOCTEH JJIsi caMOpa3BUTHS M (POPMUPOBAHHUS
KyJIbTYpPBl JIMYHOCTH, €€ oOmed W (QyHKIHMOHAIBHOW TIpaMOTHOCTH;  BHOCHT BKJIaJ B
dbopMHUpOBaHWE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH OOyYarolIuxcs, HaBBIKOB UX
CaMOCTOSITENIbHOW Y4eOHOH JesITeTbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIIE0BATENbCKUX YMEHUH,
HEOOXOIMMBIX KaK B IIOBCETHEBHOM KU3HU, TaK U B TPO(ECCHOHANBHOM AEATEIIEHOCTH; 3HAKOMHT
co crenu(uKoi HayYHOTO MBIIUICHHS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO B3IJIs[a HA €IUHCTBO
IIPUPO/IBI U YETOBEKA, SIBJIETCS] OTBETCTBEHHBIM 3TArloM B (POPMUPOBAHNUU €CTECTBEHHO--HAyYHOU
IPaMOTHOCTH OOy4aloIMXcs;  CHOCOOCTBYET (POPMUPOBAHMIO IEHHOCTHOTO OTHOLICHHS K



€CTEeCTBCHHO--HAYYHBIM 3HAHHSIM, K TIPHUPOJIC, K YEIIOBEKY, BHOCHT CBOW BKJIAJ B IKOJIOTHUYESCKOE
o0Opa3oBaHue 00ydJaONUXCS.

JlaHHble HampaBicHUS B OOyYeHHH XHUMHH OOCCIEUMBAIOTCS CIEHH(DUKON CcomepiKaHus
y4eOHOro MpeaMeTa, KOTOPhIi SIBISETCS MeAarorn4ecku aJanTHPOBAHHBIM OTpaKEHHEM 0a30BOit
HAyKU XUMHH Ha ONPEACIEHHOM dTare e pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro OOpa3oBaHWS OPHEHTHPOBAH Ha OCBOCHHE
O6y‘-IaIOH_[I/IMI/ICSI CHUCTCMBbI IICPBOHAYAJIbHBIX OHATHHU XUMHH, OCHOB HeOpFaHI/I‘ICCKOﬁ XUMHUH U
HEKOTOPBIX OTAC/IbHBIX 3HAYMMBIX MOHATHH OPTraHHMYCCKON XUMHH.

CTpykTypa cofep:KaHHs MPOTrpaMMbl 10 XUMHU CHOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e€ um3ydenuto. CojepikaHUE CKIAJBIBACTCS M3 CHUCTEMbI MOHITHH O XHMHUYECKOM
3JIEMEHTE U BEIIECTBE M CUCTEMBbI IIOHITUH 0 XUMUUECKO# peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpTaHHU30BaHLI 110 MPUHOUITY ITOCICAOBATCIBHOIO Pa3BUTHUSA 3HAaHUHA HAa OCHOBE TCOPCTUICCKUX
IPE/ICTABICHUI Pa3HOTO YPOBHSI:

— ATOMHO--MOJICKYJIIPHOI'O YUCHHUS KaK OCHOBBI BCEI0 €CTCCTBO3HAHUA
- HepI/IOI[I/I‘leCKOFO 3dKOHa ,H H. MenjeneeBa Kak 0CHOBHOI'O 3aKOHA XUMUU,
— YUCHUA O CTPOCHHUH aTOMa U XHUMHYSCKOU CBA3U,

— MpeACTaBIEHUHN 00 EKTPOIUTHUECKON AUCCOLMAIIMY BEIIECTB B paCTBOPAX.

Teopernyeckne 3HaHUS pPAcCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH IOJYUYEHHBIX H
OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJIHSIS
(byHKUIUN 00BSACHEHHSI U IPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
IPUMEHEHHUS U TIOJTYUYEHHs U3y4aeMbIX BELLECTB.

OcBoeHue MnporpamMmbl MO XHMHH CIIOCOOCTBYEeT (OPMHUPOBAHUIO TPEICTABICHUS O
XUMHYECKON COCTAaBISIOIIEH HAay4HOW KapTUHBI MUpa B JIOTMKE €€ CHUCTEMHOM MpPUPOIBL,
LIEHHOCTHOT'O OTHOIIECHUSI K HAyYHOMY 3HAHHIO U METOJaM IIO3HaHUsA B Hayke. M3yueHne xumun
IPOMCXOUT C MPHUBJICUCHUEM 3HAHUN U3 paHee U3yUYeHHBIX yUeOHBIX MpeaMeToB: «OKpy Karomui
Mup», «bronorus. 5-7 knacce» u «®dusuka. 7 Kace».

[Tpy M3ydeHnr XUMHUHM TPOUCXOIUT (POPMUPOBAHHE 3HAHUN OCHOB XMMHMYECKON HayKH Kak
001acTH COBPEMEHHOIO €CTECTBO3HAHMUS, MPAKTUYECKOMN J1€ATEIbHOCTH YEI0BEKA U KaK OJTHOTO U3
KOMIIOHEHTOB MMPOBOH KyJbTyphbl. 3agada y4eOHOro MnpeaMeTra COCTOMT B (DOPMHPOBAHUU
CUCTEMBl XMMHUYECKUX 3HAHUH — BaKHEHIINX (DaKTOB, MOHSITHM, 3aKOHOB M TEOPETHUECKHX
MOJIOKEHUM, JOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUYECKOIO XapakTepa, s3blka HayKH, B
NpUOOIIEHNHN K HAyYHBIM METOJ/IaM TO3HaHUS MPU U3YYEHUHU BEIIECTB U XUMUYECKHUX PeaKluil, B
dbopMUpOBaHMM U pPa3BUTHM  IO3HABATE€IbHBIX YMEHHMM W  HUX  NPUMEHEHUH B
y4eOHOIO3HABATEeIbHOH M Y4eOHO-UCCIEIOBATEIbCKON  JeSITeIbHOCTH, OCBOCHUHU TMPaBUII
0e30macHOro OOpaIIeHHsI C BEIEeCTBAMHU B TTIOBCEIHEBHOMN )KU3HHU.

[Ipy u3ydeHHH XUMHM Ha YpOBHE OCHOBHOIO OOIIEro OOpa3oBaHHs Ba)KHOE 3HAYCHHE
nproOpenu Takue e, Kak:

- dopMHUpOBaHUE  HMHTEUICKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
€caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHSATHIO pELIeHUM, CIOCOOHOMN
a/IalITUPOBATHCS K OBICTPO MEHSIOLIMMCS yCIOBUSAM >KU3HU;

- HaIpaBJIE€HHOCTh OOyYeHHUs Ha CHCTEMaTHYecKoe MpUOOIIeHHe O0ydaromuxcs K
CaMOCTOSITENIbHOW ~ TIO3HABATEIbHOM  JICSITEIBHOCTH, HAYYHBIM  METOIaM  ITO3HAHWS,
(GOpMUPYIOITIM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K XHMHH,



- obecrieueHne yCiaoBHi, CIOCOOCTBYIONTUX MPHOOPETCHUIO 00yJAIOIIIMMHCS OTIBITA
pa3HoOOpa3HON ACSITENLHOCTH, MO3HAHWS M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIICTCHITUH ), IMEIOIINX YHUBEPCATbHOE 3HAYCHUE JIJISl PA3IMYHBIX BUJIOB JCATEIBHOCTH,

- dbopmupoBanue o011el PyHKIIMOHATBLHOM 1 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B
TOM YHCJIE€ YMEHUN OOBSCHSATH M OLICHUBATH SIBIICHUS OKPYKAIOIIETO MHUPA, UCTIONb3Yys 3HAHUS U
OTIBIT, OJTyYEHHBIE IPU U3YUECHUU XUMUH, IPUMEHITH UX IPU PELICHUU TPOOIIEM B IOBCEIHEBHON
JKU3HHU U TPYJOBOU JIEATEIbHOCTH;

- dbopmMupoBaHue y OOYyYAIIUXCS TYMAaHUCTHYECKHX OTHOIICHUH, MOHHUMAHUS
LEHHOCTH XMMHUYECKUX 3HAHUU JIJIS1 BBIPAOOTKH DKOJIOTMUYECKH I11eJIecO00pa3HOro MOBEJACHUS B
OBITY U TPYIOBOHM NEATENbHOCTH B LEISAX COXPAHEHHs] CBOETO 3JI0POBbS U OKpYXKaromieu
IIPUPOAHON CPENBL;

- pa3BUTHE MOTUBAllMM K OOYyYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAaHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO U HAIPABIEHHOCTHU JaJIbHEUIIIEr0 00yUeHusl.

OO1ee 4MCIO 4acoB, OTBEAEHHBIX AJS M3YYCHHS] XMMHH HAa YPOBHE OCHOBHOTO OOIIEro
obOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68
gacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHMUSA

8 KJIACC IlepBoHayajibHbIe XUMUYECKHE OHATHS

[Ipenmer xumun. Ponp XuMuu B KU3HU Y€I0BEKA. XMMHUsI B CHCTEME HayK. Teia 1 BelecTBa.
®du3nyecKre CBOMCTBA BEIIECTB. Arperarnoe cocTosinue BeecTs. [loHsTHe 0 MeTo1ax MO3HAHUS
B xuMmuH. YucTeie BemiecTBa U cMecu. CriocoObl pa3ziesieHus: cMeceit.

ATOMBI 1 MOJIEKYJIbI. XUMHUUYECKHUE 311eMeHThl. CHMBOJIBI XMMUYECKUX 371€MEHTOB. [IpocTbie
U CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyia. BalleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
coctaBa BeniecTB. OTHocHUTelbHas aTtoMHas Macca. OTHOCHUTENIbHAsE MOJIEKYJSIpHAs Macca.
MaccoBas 10711 XUMUYECKOTO 3JIEMEHTA B COSUHEHUU.

KonunuectBo Beniecta. Monb. MossipHast Mmacca. B3auMocCBsI3b KOJIMUECTBA, MACChl U YKCIIA
CTPYKTYPHBIX SIMHUI] BeliecTBa. PacuéTel Mo GpopmysiaM XHMHUECKUX COCTUHCHHM.

dusznuecKkue W XUMUYECKHE SIBICHHS. XUMHUYECKas peakius U e€ MpPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIECTB. XUMUYECKUEe ypaBHeHuUs. Kinaccudukanus XUMHUECKUX peakiuit
(coenMHEHUS, PA3IOKEHUs, 3aMEIICHUS, 00MEHA).

Xumuueckuii IKCnepumeHm: 3HAKOMCTBO C XUMUYECKOW MOCYIOU, MpaBuiIaMu padOTHI B
nabopaTopuu U npuéMaMu oOpalieHus ¢ 1abopaTopHbIM 000pyI0OBAaHUEM, U3YUEHUE U OMMCAHUE
¢buznyecKux CBOMCTB 00pa31[0B HEOPTraHUYECKUX BEUIECTB, HaOIoIeHne (hru3ruecKuX (TIaBIeHUE
BOCKA, TasiHUE JIbJIa, paCTHPAHUE caxapa B CTYIKE, KUTIEHUE U KOH/IECHCALUs BOJbl) U XMMHUECKHUX
(ropeHue cBeuH, MPOKaTUBAaHUE MEIHOMN MTPOBOJIOKHU, B3aUMOICHCTBHE MeJia C KHCIIOTOM ) sIBICHUH,
HaAOJII0/IEHNE U ONMCAHKUE MPU3HAKOB MPOTEKaHMS XMMMUYECKHX peakluil (pasjiokeHue caxapa,
B3aMMOJIEHCTBUE CEpPHOM KHMCIOTHI C XJOpHIOM Oapus, paszinoxenue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3aUMOJCUCTBHE >kene3a ¢ pactBopoM coinu meau (II), msydenwme croco6oB
paszenieHuss cMecel: ¢ IOMOUIbI0 MarHuTa, (UIbTpOBaHHE, BbINAPUBAHUE, JAUCTUIUISLIMA,
XpomaTtorpadusi, MpoBeACHNE OYUCTKU MTOBAPEHHOI cosM, HaOMI0EHNE U ONTUCAaHUE PE3YJIbTaTOB
IIPOBEJICHUS OTIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPaHEHMsI MacChl, CO3/1aHUE MOJIETIEH MOJIEKYI
(I1apOCTEPIKHEBBIX).

BaxHeiiliue npeacraBuTe/ M HEOPraHMYECKNX BelleCTB

Boznyx — cmech rasos. CocrtaB Bo3nyxa. Kuciopon — s1neMEHT M NPOCTOE BEILECTBO.
Haxoxxnenue kuciopona B npupoje, pusniyeckue 1 XMMUYECKUE CBOWCTBA (peaklMi FOPEHHUs).
Oxcunpl. Ilpumenenune xucnopoga. CrnocoObl MONy4eHHUS KHCIOpoAa B JIAOOpAaTOpUM U
npoMbIlUIeHHOCTH. KpyroBopor kuciopona B mpupone. O30H — aioTponHas MoAauduKanus
KHCIJIOPOJA.

TennoBoit 3¢G¢deKkT XUMHYECKOH peaklud, TEPMOXUMHUYECKHE YpaBHEHUS, 3K30- U
SHAOTEpPMUYECKHE peakiuu. TOIIMBO: yroib M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCHIJIEHUE
NapHUKOBOTO 3 QeKTa, pa3pylIeHHe 030HOBOTO CIIOSL.

Bonopon — snemeHT u npoctoe BemecTBo. Haxoxienue Bogopoaa B npupoze, puzndeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCO0bI nony4yeHus. Kucnotsl u conu.

Monsipabiii 00b€M ra3oB. Pacy€Tel M0 XUMHUYECKUM YPaBHEHUSM.

®usnyeckue cBoWcTBa BOAbl. Boma kak pactBopurenb. PactBopbel. HacelieHHble u
HEHACBIIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Bojae. MaccoBasi 10l BelIeCTBa B
pacTBope. XUMHUYECKHE CBOMCTBa BoAbl. OcHOBaHMA. Ponb pacTBOpPOB B NPUPOAE U B KU3HU



yenoBeka. KpyroBopor Boabl B Ipupone. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYUCTKA
MPUPOAHBIX BO/I.

Knaccudukanus Heoprannyeckux coeaunenuid. Oxcunapl. Kiaccugukanus okcumos:
cosieoOpasyromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTEpHBIE) U HecolieoOpasyromue. HomeHnkiarypa
okcuoB. du3nyeckre U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydenne okcuioB.

OcHoBanus. Krnaccudukanuss OCHOBaHUM: IIEIOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuii. @U3MYECKHME WM XUMHYECKHE CBOWCTBAa OCHOBaHUM. [lomydenue
OCHOBAHUM.

Kucnotel. Knaccudukanus kucior. Homenknarypa kuciaor. Ousndeckue U XMMHUYECKHE
cBoiicTBa KUCHOT. Pan aktuBHOoCTH MetaiuioB H. H. bekerosa. Ilonyuenue kucuor.

Comu. Homenknarypa cosneil. @uznueckue U XUMUYECKHE CBOMcTBa coseid. [lomyuenue
COJIEH.

['eneTnueckas CBA3b MEXIy KiIacCaMd HEOPTraHUYECKUX COCTUHECHH.

Xumuueckuii IKcnepumenm: Kauye€CTBEHHOE OIPEACIICHUE COJEPkKaHUS KHUCIOpoJa B
BO3/lyXe, MOJTy4YeHue, COOMpaHue, paco3HaBaHue U U3yYEHUE CBOWCTB KHCIIOPOAa, HAOMIOICHUE
B3aUMOJICHCTBHS BEILIECTB C KUCJIOPOJOM M YCIIOBHUSI BO3ZHUKHOBEHUS U MPEKPALLIECHUS] TOPEHUS
(moxkapa), 03HAKOMJICHHE ¢ 00pa3IiaMi OKCHJIOB U ONMCAHUE X CBOWCTB, MOJYYCHHE, COOMpaHUe,
pacro3HaBaHUE U U3yYeHHE CBOMCTB BOAOPOAA (TOpPEHUE), B3AUMOJEHCTBUE BOJOPOA C OKCUIOM
Meau (II) (BO3MOXKHO HMCIOJIb30BaHKWE BHICOMATEPUAIOB), HAOIIONCHHE OOpa3lloB BEIICCTB
KOJIMYECTBOM | MOJb, HCCIIEOBAaHHE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C Pa3IMUHON
PacTBOPUMOCTHIO, PUTOTOBJIEHUE PACTBOPOB C OMPEICIEHHON MAacCOBOM J10J1eH pacTBOPEHHOTO
BEIIECTBA, B3aUMOACHCTBME BOAbl C MeTaslaMd (HaTpUeM U KajibleM) (BO3MOXKHO
UCIIONB30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBaHHE OOpas3lloB HEOPTraHMYECKHX BEIIECTB
pa3IUYHBIX KJIACCOB, HAOMIONEHHE W3MEHEHHUS OKPACKU HHAMKATOPOB B PACTBOpPAX KHUCIOT H
nienoyei, n3yueHue B3aumonaenctus okcuaa menu (II) ¢ pactBopom cepHO# KHCIOTHI, KUCIOT €
METaJUIaMH, PEaKUUi HEUTpaau3aluu, MOJy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE
OTHOTO MeETaJyla JIPYyTMM M3 pPacTBOpa COJIM, PELICHUE JKCIEPUMEHTAIbHBIX 33134 II0 TEeMeE
«Baxnenmue Kiaccel HEOPraHUYECKUX COCAUHEHUIN.

Hepuonnyecknii 3axkon u Ilepumonnuyeckass cucrema xummu4yeckux iemenros /I, U.
MenaeneeBa. Ctpoenne aroMmoB. XuMuuyeckasi ¢Bsizb. OKMCIUTEIbHO-BOCCTAHOBUTE/IbLHbIE
peakuuu

[TepBble MOMBITKY KIacCU(DUKAIINYA XUMHUYECKUX IeMEHTOB. [IoHATHE O TPYIIax CXOAHBIX
AJIEMEHTOB (IIEJIOYHBIE U MICIIOYHO3EMETbHBIC METAJIJIBI, TAJIOTCHBI, HTHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHBIE OKCUIBI U THAPOKCH/IBI.

Ilepuognueckuii 3axkoH. llepumonnueckass cucrema xumuyeckux osnementos . .
MenneneeBa. Koporkonepuognas u aiauHHonepuoaHas ¢opmel Ilepuonnyeckoid cucTeMbl
xumuueckux anemeHtoB . W. MenneneeBa. Ilepuoasl u rpynnbl. PU3UYECKUN CMBICH
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIBI DIIEMEHTA.

Crpoenue atomoB. CocTaB aToMHBIX siaep. M3oTonsl. DnexkTponsl. CTpoeHUE IEKTPOHHBIX
obomouexk atomoB mepBbIXx 20 xuMuyeckux snemMeHTOB [lepmoamueckoit cucrtemsr J[. .
MenneneeBa. XapakTeprUCTHKa XUMHUYECKOTO 3JIEMEHTA MO €ro noyiokeHuto B [lepunomnueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETaJUIMYECKUX CBOMCTB MO rpynnaM U Mnepuoam.



3nauenue [lepumonnueckoro 3akoHa u [leproguyeckol CUCTEMbl XMMUYECKUX 3JIEMEHTOB
JUIS pa3BUTHS HAyKU U npakTuku. /1. 1. MenaeneeB — y4€HbIN U IpaKIaHUH.

Xumudaeckas CBS3b. Kosanenrnas (monsipHas u HETOJISIPHAS ) CBSI3b.
DNIEKTPOOTPHULIATEIIBHOCTh XUMUUYECKUX AJ1eMEHTOB. IOHHAas CBA3b.

CreneHn OKHCJICHHUA. OKUCIIUTEITFHO--BOCCTAHOBUTEIILHBIE p€aKuru. Hpoueccm
OKHCJICHHMS B BOCCTaHOBICHHUA. OKHCIUTEIN U BOCCTAaHOBUTEIIH.

Xumuueckuii IKcnepumenm: uU3y4eHUE OOPA3IOB BELIECTB METAIJIOB U HEMETAIJIOB,
B3aMMO/IEWCTBHUE TMJIPOKCHJIA IIMHKA C PAacTBOPAMHU KHUCJIOT M IIEJI0YEH, IMPOBEIEHUE OIIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHil (ropeHue, peakuuu
pa3I0KEHUSI, COETUHEHUS).

Mesxcnpeomemmuoie ceasu

Peanuzaius MeXIpeAMETHBIX CBA3EH MPU U3YYEHUH XMUMHUH B § KJIACCE OCYIIECTBIISIETCS
yepe3 UCI0JIb30BaHUE KaK OOIMX €CTECTBEHHO--HAYYHbIX TOHSITUN, TAK U TIOHATUH, SBIISIOIUXCS
CHUCTEMHBIMU ISl OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01ure ecTeCTBEHHO--HayYHbIe TOHITH: HAyYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHaJIH3,
CUHTE3, KJIacCUPUKaIMs, IEePUOAUYHOCTb, HAOMIOACHUE, OHKCIEPUMEHT, MOEINPOBaHUE,
U3MEpEHUE, MOJIENb, SIBJICHUE.

®u3nka: marepusi, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJI, H30TOMbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, JIEKTPUYECKUN 3apsijl, BEIIECTBO, TEJIO, OObEM, arperaTHoe
COCTOSIHHE BEIeCTBa, ra3, ()M3MUECKHE BETUYMHBI, €IUHHIIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
383061, ConHIIE.

buonorus: porocunres, apixanue, buochepa.

['eorpadus: armocdepa, runpochepa, MUHEpAJIbl, TOPHbIE IOPO/BI, TIOJIE3HbIE HCKONIAeMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBo U XUMHU4YeCKasi peaKuus

Ilepnonmueckuit 3akoH. Ilepmonnueckas cucrema XuMuYeckux osaemeHtoB J[. M.
MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUECKHUX 3JIEMEHTOB
NEepBBIX TPEX MEPUOJOB, KaNMs, KalbLMs U WX COEIUHEHUN B COOTBETCTBHM C IOJIO)KEHHUEM
251eMeHTOB B [lepronnueckoi cucteMe U CTPOCHHEM MX aTOMOB.

CrpoeHue BemiecTBa: BHIBI XMMHYECKOM CBS3U. THIIBI KPUCTAIUIMYECKHX PELIETOK,
3aBUCHUMOCTD CBOMCTB BEIIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BELIECTB, OTHOCALIMXCSA K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COECIUHEHHI, TeHEeTHYecKas
CBSI3b HEOPraHNYECKUX BEIIECTB.

Knaccugukanuss XuMUYEeCKUX PEeakIUi MO pa3IMyHbIM MpHU3HAKaM (IO YUCIY M COCTaBy
YYaCTBYIOIIMX B PEAKI[MHU BELIECTB, 110 TEIIIOBOMY 3P QEKTY, 10 U3MEHEHUIO CTENIEHEW OKUCIIEHUS
XUMHUYECKUX DJJIEMEHTOB, IO O00paTMMOCTH, IO Y4YaCTHIO KaTrajmu3aropa). OJK30- H
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTue o ckopocTy xumHuueckoil peakiuu. I[loHsTue 00 0OpaTUMBIX U HEOOpPaTUMBIX
XUMHUYECKUX peakuusx. [IoHsTHEe 0 TOMOTeHHBIX U reTeporeHHbIX peakuusax. [lonsaTue o karanuse.
[TonsiTre 0 XMuMHUECKOM paBHOBECHH. DAKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKON peakIuU 1
MOJIOKEHNE XMMHUYECKOTO PaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE peakuuu, ANIEKTPOHHBIN OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTENBHOM  peakuuu. (CocTaBieHHe YpPaBHEHMM  OKHUCIUTEIbHO--
BOCCTAHOBHTEJIBHBIX PEAKLIUI C HCIOIB30BAHIUEM METO/IA IIEKTPOHHOTO OaaHca.



Teopust NEKTPONTUTUYECKON AUCCONMMUALIMMU. DJIEKTPOJIUTHI M HEIEKTPOIUTHI. KaTnoHbI,
AQHMOHBI. MeXaHU3M JIMCCOIMAINY BEIIECTB C Pa3IMYHBIMKU BUJAMH XUMUYECKO# cBs3H. CTerneHpb
nuccouranuu. CUIbHbBIE U ca0ble SJeKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. YcioBUs MPOTEKAaHUS PEAKIMl MOHHOTO OOMEHa, MOJHBIE U
COKpallEHHBbIE MOHHBIE ypaBHEHMs peakiuil. CBOICTBa KUCJIOT, OCHOBAaHUN U COJIEW B CBETE
MpeICTaBICHUN 00 ANEKTPOIUTHUECKON qucconnanuu. KayecTBeHHbIe peaKkIui Ha HOHBI.
IlonsiTe o rugponuse coned. Xumuueckuii IKCHEpUMEHm:  O3HAKOMIICHHE C MOJIECISMHU
KPUCTAINTMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U HEMETauloB (rpadura u
ajaMmasa), CIOXKHBIX BEHIECTB (XJopuja HaTpusi), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH  peakuud  OT  BO3JCHCTBUS  pa3IMuYHBIX  (PAKTOPOB,  HCCIIETOBaHHE
ANIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpoOIecca AUCCOLUAIMN KHUCIOT, MIeloueld U comeit
(BO3MOXXHO HCIIOJIb30BAaHHE BHJEO MAaTepHajoB), IMPOBEACHUE OIBITOB, WJUTIOCTPUPYIOIINX
NpU3HAKKA TMPOTEKaHUS peakiuii MoHHOro oOMmeHa (oOpa3oBaHHME OCajKa, BbIICJICHHE Trasa,
00pa3oBaHKE BOJbI), ONBITOB, WILTIOCTPUPYIOMINX MTPUMEPHI OKUCIUTEFHO-BOCCTAHOBUTEIBHBIX
peakuuii (TropeHue, peakiMH pas3loKEHHUs, COCAMHEHMS), pPACIO3HABaHHWE HEOPTaHHMYECKHX
BEIIECTB C MOMOIIIBIO KaUeCTBEHHBIX PEAKIIMI Ha MOHBI, PEIICHUE YKCITIEPUMEHTAIBHBIX 33/1a4.

HemeTa/u1bl U HX COeTHHEHUS

OO6mass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
crerieHd okucieHusi. CrpoeHne W (PU3MYECKHE CBOMCTBA TPOCTHIX BEIIECTB — TaJIOTEHOB.
XvMHYEeCKHE CBOMCTBa Ha MpUMEpe XJopa (B3aMMOIEHCTBHE C MeTajulaMH, HEeMETaJUIaMu,
miesodamu ). Xaoposogopoa. ComsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, ITOyYeHHE, TPUMEHEHHE.
JeiictBue xjopa U XJIOpPOBOAOpPOJa HA OpPraHM3M 4YeJIoBeKa. BakHellue XIOpUIbl U HX
HaXOXKJIEHHE B TIPUPOJIE.

OO6mass xapaxkrtepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (u3nueckue CBOICTBAa MPOCTHIX BEIIECTB —
KHCJIOPOZIa M Cepbl. AJIOTPONHBIE MOTUGHUKAIIMKA KUCIOPOJa U Cepbl. XMMUYECKHE CBOMCTBA
ceprl. CepoBoOpof, CcTpoeHue, (U3MYeCKrue U XUMUYECKHe CBoMcTBa. OKCHABI CEphl Kak
NPEACTaBUTENIN KUCJIOTHBIX OKCHAOB. CepHas KUCIIOTa, (U3NYECKHEe U XMMHUYECKHE CBOMCTBA
(oOme Kak MpeCTaBUTENS Klacca KUCIIOT U CIIeU(HUecKre). XUMHUYECKUE PEaKIIH, JIeKAaIe
B OCHOBE IIPOMBIIIJIEHHOTO CII0c00a MoTyueH st CepHOU KUCIOTHL. [IpMeHeHne cepHOH KUCIOTHI.
Comu cepHOIl KHCIIOTHI, KadyeCTBEHHas peakius Ha cynbhar-uoH. Haxoxnenwe cepsl u eé
COEMHEHUN B mpHupoje. XMMUYECKOE 3arps3HEHUE OKpY’KaroIlel cpelbl COeTMHEHUSIMHU CEpbl
(KHCTIOTHBIE TOKIH, 3arps3HEHHE BO3/IyXa H BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIE CTENEeHH OKHUCIEHHs. A30T, pacnpoCTpaHeHHe B TIpUpone, (usmyeckue u
XUMHUYecKue cBoiicTBa. KpyroBopor a3ora B npupoje. AMMUak, ero Gpu3nyeckiue 1 XuMU4YeCKHe
CBOWICTBa, MOJTyueHHe U MpuMeHeHue. Coiau aMMOHHUS, UX (PU3HUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHast peaknus Ha WMOHBI aMMOHHs. A30THas KHCJIOTa, €€ MOIydYeHHe,
¢usmueckue M XUMHUYECKHe CBoiicTBa (oOImMe Kak TMpeICcTaBUTENs Kijacca KUCIOT H
cnenuduyeckue). Mcrmonp3oBaHHe HUTPATOB M COJIEH aMMOHHS B KadeCTBE MHHEPATBbHBIX
yaoOpeHuii. XuMHUECKoe 3arpsa3HeHHE OKpY’KaloIled Cpeibl COSAMHEHUSIMH a30Ta (KUCIOTHBIE
JOXKAM, 3arps3HEHHE BO31yXa, MOYBbl U BomoéMOB). docdop, ammorpomnHble MonudUKauu
docdopa, puznueckue n xumudeckue cpoicrsa. Oxcun gochopa (V) u docdopHas kucnora,
bu3nvecKkue W XMMHYECKHE CBOWCTBa, moiydeHue. lcmomp3oBanme ¢docdaroB B KadecTBe
MHUHEpaJIbHBIX YI00pEHUil.



OO6mas xapaktepucTuka 3JeMeHTOB [VA-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTEIIEHN OKUCIICHUS. YTIEpOo[, aUIOTPOIHBIE MOJU(HUKALNY, PACIIPOCTPAHEHUE B
npupoze, pusnueckue U XuMuYeckue cBoicTBa. AncopOuus. Kpyroopor ymiepona B mpupoze.
Oxcunpl yriepona, ux (GU3NYecKue U XMMHUYECKUE CBOIMCTBA, ACUCTBUE HA KHUBBIC OPTaHU3MBI,
NOJy4YEeHUE U MPUMEHEHHUe. DKOJIOrHyeckue npolieMsl, cBi3aHHble ¢ okcujaoMm yriepona (IV),
TUIOTE3a TIO0AIBHOTO MOTETICHHS KJIIMMaTa, TaPHUKOBBINA d3PPEKT. YronpHast KHCIOTA U €€ COH,
ux (pu3nuecKre U XUMHUYECKHE CBOICTBA, OTy4YeHUE U TpuMeHeHne. KadecTBenHas peakuus Ha
KapOoHaT-nOHBI. Mcnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IUCTBE.

[lepBoHavanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEIUHEHHUSAX YIVIepoja
(MeraH, 3TaH, TUIEH, alleTUJIEH, 3TaHOJI, NIMLEPUH, YKCyCHast KucioTa). [IpupoaHbpie HCTOUHUKHI
YIIIEBOAOPOIOB (yroib, IPUPOAHBIN ra3, He()Th), MPOAYKTHI UX nepepaboTku (OeH3MH), X POJIb B
ObITYy U npoMbllUIeHHOCTU. [loHSATHE O OGMONOrMYEecKH BaXKHBIX BEILECTBAaX: JKUPax, Oeikax,
yIJIEBOAX — W HUX POJIM B JKU3HU YelOBeKa. MarepuaabHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usndyeckne M XUMHUYECKHE CBOWCTBA, TONYyYEHHE U IPHMEHEHHE.
Coenunenus kpemHus B mnpupone. OOmume mnpexacraBieHuss o6 oxcunae kpemuus (IV) u
KpeMHUEBOM kucnore. CHIIMKAThI, X UCIOJIb30BaHKUE B OBbITY, B IPOMBILIUIEHHOCTH. BaxkHeiimue
CTPOWTENbHBIE MaTepUallbl: KEepaMHKa, CTEKJIO, IIEMEHT, OeTOH, xXene300eToH. I[Ipobmemsbl
0€30I1aCHOI0 UCIOIb30BAHUS CTPOUTENILHBIX MAaTEPHAIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm: W3y4eHUE OOPA3IOB HEOPTaHUYECKHX BEIIECTB, CBOWCTB
COJISTHOM KHCIJIOTBHI, TPOBEJCHWE KAaueCTBEHHBIX PEAKIUi Ha XJIOPUI-MOHBI W HAOIIOJCHHE
MPU3HAKOB HX TPOTEKAHUS, OMbBITHL, OTpakawmliue (U3HUECKHe U XHUMHUYECKHEe CBOWCTBA
TaJIOTEHOB M MX COENWHEHHH (BO3MOXXHO HCIOJIH30BaHUE BUIEOMATEPHUAIOB), O3HAKOMIICHHE C
o0pa3iaMu XJOpHUJIOB (rajJlOTeHUOB), O3HAKOMIIEHHE ¢ 00pa3laMu cepbl U €€ COeTUHEHUSIMHU
(BO3MOKHO MCIIOJIb30BaHKE BUICOMATEPHAIIOB), HAOMIOACHHE TIpoliecca OOyTTIMBaHUS caxapa Moj
NEHCTBHEM  KOHIIEHTPUPOBAHHOW CEPHOM  KHUCIOTHI, M3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBlIeHHON CEpHOM KHCIIOTHI, IMPOBEIECHUE KAYECTBEHHOW peakuuu Ha CylbQar-uoH H
HaOIIOleHNe TpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKHMH CBOWCTBAMHU a30Ta,
docdopa u ux coequHeHn (BO3MOKHO MCTIOIB30BaHNE BHIEOMATEPUAIIOB), 00pa3iiaMu a30THBIX
u ¢dochopHbIX yHOOpeHUH, MOIy4YeHue, coOMpaHUe, pacClO3HABAaHHUE U W3YYCHUE CBOWMCTB
aMMHUaKa, IPOBEJCHHE KAaYeCTBEHHBIX PEaKluii HAa MOH aMMOHHUA W (ocdaT-uoH U U3yUYEeHHE
NPU3HAKOB UX MPOTEKAHHS, B3aMMOJICHCTBHE KOHIICHTPHPOBAHHOW a30THOM KHCJIOTHI C MEIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUAECOMATEPUANIOB), U3yUEHHUE MOJIETeH KPUCTAIUINYECKUX PEIIETOK
anmasa, rpadura, QymiepeHa, 03HAKOMJIEHUE C TIPOIIECCOM aJCOPOITMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHUBOTAa3a, MOMyueHUE, COOUpaHue, pacmo3HaBaHue U
U3yUYeHHE CBOMCTB YIJICKHCIIOTO Ta3a, NPOBEIEHHE KAadeCTBEHHBIX pEaKIHuid Ha KapOoHAT W
CUJIMKAT-UOHBI U H3yYCHHE TPU3HAKOB X MPOTEKAHUS, O3HAKOMIICHUE C TIPOTYKIIUEH CUITMKATHOM
MPOMBIIIUIEHHOCTH, PEIIeHUE SKCIIEPUMEHTANLHBIX 33134 10 TeMe «BakHel e HeMeTalbl 1 uX
COCIIMHEHUSD).

MeTayibl M X COeTMHEHHS

OO01mast XapakTepuCTHKa XUMUIECKUX IIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX MOJIOKEHUS
B [lepnonnueckoii cucreme xuMmuueckux smeMeHToB [[. M. MenzeneeBa U CTPOEHHSI aTOMOB.
Crpoenue MetaiioB. MeTtammudeckass CBS3b M METAJUIMYECKas KpUCTaUIMYeCKas pPemeéTka.
OJIEKTPOXUMHUYECKUN pAl HanpsHKeHUd MeTaioB. dusznueckne W XUMHUYECKUE CBOMCTBA



MmeTaioB. OOue cnocodb! noayyeHus: MetayyioB. [IoHATHE O KOPPO3HM METAUIOB, OCHOBHBIE
crocoObl 3amuTel UX 0T Koppo3uu. CriaBbl (CTajb, YyryH, MIOPAJIOMHHHMA, OpOH3a) M HX
IIPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[I{erounbie MeTaiubl: nojoxeHue B [lepuoanueckoid cucteMe XUMUYECKUX 3J€MEHTOB /.
N. MenneneeBa, CTpOCHHE UX aTOMOB, HaXOXJeHHE B mpupoge. OuU3nyeckue U XUMUUYECKUE
cBoiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIIBI U TUAPOKCHU]IBI HATpus U Kanus. [Ipumenenue
[IEJIOYHBIX METAJJIOB U UX COCTUHEHUMN.

[IlenoyHo3eMenbHBIE METAJJIBI MAarHUN U KaJblnid: mojioxkeHue B [lepuoguueckoii cucteme
xuMmuueckux aneMeHtoB [[. M. MengeneeBa, CTpoeHHE KX aTOMOB, HAaXOXJCHHE B MPHUPOJE.
Pu3nyecKue U XMMUYECKUE CBOMCTBA MarHus W Kajblus. BaxkHeHIMe COCOUHEHUS KalbLUs
(oxcum, ruApoKcHl, coiu). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTPaHEHUSI.

Amomunuil: nonoxenue B llepuonmueckoil cucteme xumuyeckux snemeHto /J[. U.
MenpeneeBa, CTpO€HHE aTOMa, HaxoXkJAeHHe B npupoje. Pusnyeckue 1 XMMUYECKHE CBOMCTBA
amroMuHMSA. AM(OTEpHBIC CBOHCTBA OKCHA U THAPOKCH 1A AITFOMHHHS.

Keneszo: mnonoxenne B Ilepuomnueckoit cucreme xumuyeckux a3viemeHTtoB [l U.
MenpeneeBa, CTpO€HHE aTOMa, HaxOXkJAeHHE B npupoje. Pusndyeckue 1 XMMUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuabl U conu xene3a (II) m xemesa (III), ux cocra, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKkcnepumenm: O3HAKOMJIICHHE ¢ OOpa3llaMd METAJJIOB M CIUIABOB, HX
bu3nYeCcKUMHU  CBOMCTBAMH, H3YYEHHE pPE3yJIbTaTOB KOPPO3UH  METAUIOB  (BO3MOXKHO
UCTIOJIb30BaHME BUICOMATEPUAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBHUS OKCH/IA KaIbIIUs U HATPUS C
BOJIOM (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPHANIOB), UCCIECIOBAHUE CBOMCTB >KECTKOW BOIBI,
mporiecca TOPEHHS JKeyle3a B KHCIOpoae (BO3MOXKHO WCIOJB30BAaHHE BHUICOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHMS KAUE€CTBEHHBIX PEAKIIMi Ha HOHBI: MarHus, Kalblks, allOMUHUS, [IUHKA,
xkenesa (1) u xenesa (I1I), menu (I1), HabmrogeHUe 1 ONMCaHKE TTPOLIECCOB OKPAIIMBAHUS TNIAMEHU
MOHAMU HATPUsl, KaJisl U KaJIbIUs (BO3MOXKHO HCIIOIB30BaHUE BUICOMATEPUAIIOB), UCCIIEIOBAHNE
aM(pOTEepHBIX  CBOWCTB TUAPOKCHAA aJIOMUHUS W  TUAPOKCHAA  IIMHKA, pEIIeHUe
SKCIICPUMCHTAJIbHBIX 3a/ia4 110 TEME «Bakuennme MeTauibl U UX COCAUHCHUA).

XuMus H OKPY:KAK0LIAs cpeaa

BemectBa u marepuanbsl B MOBCETHEBHON XKU3HHM YelIOBeKa. be3omacHoe MCIOb30BaHHe
BEIIECTB M XHMHUYECKHX peakuuid B ObITy. [lepBas momomis mpu XUMHUYECKHUX OXOTax U
OTpABJICHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKpY’Karolleil cpebl (MpeaenbHas AOMyCTUMas KOHIIEHTPAIs
BemecTs, naiee — [1IK). Poib xuMun B pereHun SK0JI0rHYeCKUX MpooieM.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3IoB MaTEPUAIIOB (CTEKIIO, CTUTABBI METAJIOB, TIOJTMMEPHBIE MaTEPHAIIBI).

Meswcnpeomemmuwle ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3ed MPU M3YYEHUH XMMHUHU B 9 Kilacce OCyIIEeCTBISETCS
Yepe3 UCIIOJIB30BAHNE KAaK O6I_HI/IX C€CTCCTBCHHO-HAYYHBIX HOHSITI/Iﬁ, TaK U HOHﬂTHﬁ, SABJIAOIINXCA
CHCTEMHBIMH ISl OTJICNIBHBIX NMPEIMETOB €CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61re ecTecTBEHHO-HAYYHbIE TOHATHS: HAy4YHbIN (akT, TUIIOTe3a, 3aKOH, TEOpHsl, aHAJIN3,
CHHTE3, Kiaccu(UKaMsi, MEepUOAUYHOCTh, HAOIIONEHHE, OSKCIIEPUMEHT, MOJECITUPOBAHHUE,
U3MEpeHHe, MOJIEIIb, IBJICHHE, TaPHUKOBBIN 3 (EKT, TEXHOIOTUS, MaTepHalbl.

®usuKa: wMmarepusi, aroMm, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUI, H30TOIbI,
PaAMOAKTUBHOCTb, MOJIEKYJa, OJIEKTPUYECKUN  3apsil, I[POBOJHMKH, IOJYIIPOBOAHUKH,



JTUANIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSHUE BeEIlecTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAJUTMYECKAs PEIIETKA, CTUIABHI, (DM3HUECKIE BETHYNHBI, CTUHUITBI
M3MEPEHHUsI, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE37b1, COMHILE.

buonorust: ¢ortocunrtes, apixanue, Ouocdepa, sxkocucTeMa, MHUHEpaIbHbIE YIO0OpEHMUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHBIEC BEILIECTBA.

['eorpacdus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE IIOPOADI, [T0JIE3HbIE HCKOTIAEMBbIE,
TOTUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBLI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATbI

JluyHOCTHBIE PE3yabTaThl OCBOCHMS IMPOrPAMMBbI OCHOBHOIO 00IIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0JIe 00y4eHHUsI XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIHHOM AEITEIbHOCTU B
COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMU COLIMOKYJIBTYPHBIMU U TyXOBHOHPABCTBEHHBIMHU
LEHHOCTSAMHU, MPUHATHIMU B OOILIECTBE MpaBUJIaMU U HOPMaMH IOBEICHHS U CIHOCOOCTBYIOT
npoleccaM CaMOIO3HAHUS, CAMOPA3BUTHUS M COLIMATM3AINN O0YyYaIOLTHXCA.

JIM9HOCTHBIE pPE3ylbTaThl OTPAKAIOT TOTOBHOCTH OOYYaIOIIUXCS PYKOBOACTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIMM U paCIIMpPEHHE ONbITa ACSITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YACTH:

1) MATPHOTUYECCKOT0 BOCHHTAHHUA: NEHHOCTHOIO OTHOIICHUA K OTCYECTBCHHOMY
KYJIbTYPHOMY, HCTOPUYCCKOMY W HAYYHOMY HACJICIUIO, IOHUMAHWA 3HAYCHUA XAMHYECKOM HayKu
B JXHU3HH COBPCMCHHOI'O O6H_ICCTB3., CIIOCOOHOCTH BJIaACTh ,Z[OCTOBGpHOfI I/IH(bOpMaI_[Heﬁ (6]
NEPCAOBBIX NOCTUIKCHHUAX U OTKPBITUAX MHpOBOﬁ 1 OTEUYCCTBCHHOM XUMHH, 3AUHTCPCCOBAHHOCTH
B HAaYYHBIX 3HAHUAX 00 YCTPOI;'ICTBG MHUpa U O6H.I€CTBa;

2) rPakKJIAHCKOI0 BOCIIMTAHUSA: IIPEJCTABICHUS O COLMAIbHBIX HOPMax U MpaBUIIax
MEXJINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B
OOIIECTBEHHO TIOJNE3HOH, y4eOHO-MCCIIEOBAaTEeIbCKOM, TBOPUECKOW H  APYrHMX  BHAAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM JEATENbHOCTU IPU BBITOJHEHUU
y4eOHbIX, IMO3HABaTEJIbHBIX 3a]a4, BBINOJIHEHUM XUMHUYECKUX OSKCIEPUMEHTOB, CO3JIaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHUIO M B3aUMOIIOMOIIM B IpOIIECCE ITOU
y4eOHOI 1eATeNbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE MOBEAECHUE M TIOCTYIIKM CBOMX TOBAPHILEH
C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB; 3)
HeHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33PDEHUYECKHE  TPEACTABICHUS O  BEIIECTBE UM XUMHMUYECKOM  peakuuw,
COOTBETCTBYIOLLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM W COCTAaBJISIOLUIME OCHOBY JUIS
NOHUMAaHMs CYLITHOCTH Hay4YHOM KapTHHBI MUpPa, PEICTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUSI IPUPOJIbI, B3AaUMOCBS3X YEJIOBEKa C MPUPOAHOMN CPeAod, O POIM XUMHUHU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN; MO3HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA TIOJIYYEHHE HOBBIX 3HAaHUI
0 XUMHHM, HeoOxomumble il OOBSICHEHHMs HaONIOJaeMbIX IPOLIECCOB U SIBICHUH,
NO3HABaTeNbHON, WMH(OPMALIMOHHONM W YWTAaTeNbCKOM KyIbTyphl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENIbHON paboThl ¢ y4yeOHBIMH TEKCTaMHU, CIIPABOYHOM JHUTEpaTypoil, AOCTYNHBIMU
TEXHUYECKMMHU CPEJICTBAMU MH(OPMAIIMOHHBIX TEXHOJIOTHI; HHTEpeC K 00YYEHHIO U TO3HAHUIO,
JT10003HATENBHOCTh, TOTOBHOCTh H CHOCOOHOCTH K C€amMOOOpa30BaHUIO, IPOCKTHOW U
HCCJIEZIOBATENBbCKOM JeSITENIbHOCTH, K 0CO3HAHHOMY BbIOOpPY HalpaBJIE€HHOCTH U YPOBHS 00yUeHUS
B JanpHeinnieMm; 4) (opMupoBaHHMSl KYJBTYPbI 310POBbSI: OCO3HAaHUE IIEHHOCTH JKU3HH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBbIO, YCTAaHOBKM Ha 370pOBBI 00pa3 KHU3HHU,
OCO3HaHHWE TMOCIEACTBUH W HEMNpUSATHE BPEIHBIX TNPUBBIYEK (YHOTpeONeHHsI alKoros,
HapKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOJIIOAEHMSI MPaBUil O€30MaCHOCTH MpU 0OpallleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U peaibHOM KU3HHU;

5) TpyaoBoro BocnuTaHus: MHTEPEC K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil u Tpynaa
Pa3IMYHOIO pojJa, YBaXKEHUE K TPYLY U pe3ysbTaTaM TPYAOBOM IEATENbHOCTH, B TOM YUCIIE HA
OCHOBE IPUMEHEHHUS MIPEIMETHBIX 3HAaHUMN 1o XUMUH, OCO3HAHHBIN BBIOOD



UHIUBUIYaTbHOW  TPACKTOPHH MPOJODKCHUS 00pa30BaHMUs ¢ yIETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIICITHON
po(eCCHOHAIBHON eI TETHbHOCTH U Pa3BUTUSL HEOOXOIMMBIX YMEHH, TOTOBHOCTh
aalITHPOBAThCs B PO(HECCHOHATIBHOI cpejie; 6) IKOJIOrHYecKOro BOCIUTAHUSI: SKOJIOTHUCCKH
1eJ1Ieco00pa3HOe OTHOIIECHHE K MPUPOJIE KaK UCTOYHUKY KH3HU Ha 3emiie, OCHOBE e
CYIIIECTBOBAHMS, MOHUMAHHE [IEHHOCTH 3[J0POBOTO U Oe30macHoro odpas3a Ku3HH,
OTBECTCTBECHHOC OTHOLICHUC K CO6CTBCHHOMY (1)I/I3I/I‘-ICCKOMy " ICUXUYCCKOMY 310POBLIO,
OCO3HAHHUE [IEHHOCTU COONIOICH S IPABUIT O€30MACHOTO TIOBEICHHS TIPH PabOTe C BEIIECTBAMH,
a TaK)Ke B CUTyallUsIX, YIPOXKAIOIINX 37I0POBBIO U KU3HH JIFOCH; CTIOCOOHOCTH MTPUMEHSTh
3HAaHUA, [TOJTYy4aCMbIC ITPU U3YUCHHUHN XUMUHU, OJId PCIICHUA
3aj1a4, CBSI3aHHBIX C OKPY)KAIOIICH MPUPOIHOM CPEOM, /ISl MOBBIIICHUS YPOBHS SKOJIOTHUYESCKOM
KYJIBTYPbI, OCO3HaHUS I00aJBHOTO XapakTepa 3KOJIOTHYCCKHX MPOOaeM M MyTeH WX peIICHUs
MIOCPEACTBOM METOJI0B XHMHH, KOJOTMYECKOTO MBIILICHUSA, YMEHHS PYKOBOJCTBOBATHCSA UM B
M03HABATE/ILHON, KOMMYHHKATUBHOW M COIUAIBHOM MTPAKTHKE.
METAIIPEJIMETHBIE PE3VJIBTATbBI

B cocraBe MmeranpenMeTHBIX pe3yJabTaTOB BBIACISAIOT 3HAYUMBbIE I (OPMHUPOBAHUS
MHUPOBO33pEHUs OOIIEeHAyuYHble MOHATUS (3aKOH, TEOpHs, NMPHHLMUI, TUIOTe3a, (aKT, CUCTEMA,
IpoLEecC, SKCIEPUMEHT U JIPYroe.), KOTOPBIE MCIONb3YIOTCA B €CTECTBEHHO-HAYYHbIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 3THX MPEAMETOB (OPMUPOBATH MPEICTaBICHUE O
LIEJIOCTHOM HAayyHOW KapTHMHE MMpa, U YHUBEpCAJbHblE y4eOHble JIeHCTBUS (IIO3HABaTEJIbHbIE,
KOMMYHUKATUBHbIE, DPETYJIATUBHBIE), KOTOpbIE OOecrneunBaioT (OPMHUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEJIHOMY ~ IUIAHUPOBAaHUIO M OCYILECTBIEHUIO  Y4eOHOW  JeATEeNbHOCTH.
ITo3naBare/ibHbIe YHUBepCcaJIbHbIe YUeOHblIe AelicTBUs ba3oBble 1ornueckne qelcTBUs:

YMEHMSI HCIOJB30BaTb IPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOEGHUU 3HAHUIL:
PacKpbIBaTh CMBICII XUMHUUECKUX OHATUHN (BBIIENATh UX XapaKTEepHbIE IPU3HAKH, yCTaHABINBATh
B3aMMOCBSI3b C JPYTUMH TOHSATHSMM), UCIOJIB30BaTh IMOHATHUA Ul OOBSCHEHMS OTIENbHBIX
(akTOB U SIBIIEHUH, BBIOMPATh OCHOBAHUS U KPUTEPUU JUISI KIIACCU(PUKAIUU XMUMHUYECKUX BEIIECTB
U XMMHUYECKHUX PEaKlMi, yCTaHaBIMBaTh MPUYMHHO-CIEACTBEHHBIE CBS3U MEXIY OOBEKTaMU
U3yUYeHHs, CTPOMUTH JIOTMUYECKHE PpaACCyKIeHMs (MHIYKTUBHBIE, JAETYKTUBHBIE, IO aHAJIOTHH),
JIeJIaTh BBIBO/BI U 3aKJIIOUEHMSI; YMEHHE IPUMEHSThH B ITPOLecce O3HAHMSI TOHATHS (IIpeIMETHbIE
U METalmpelMETHBIE), CHUMBOJHMUYECKHE (3HAKOBBIE) MOJIENIM, MCIOJIb3yeMble B XHMHH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI 3JI€MEHTa), XUMHUecKas (GopMmyja U YpaBHEHHE XUMHUECKOW peakuuu — IpH
pelieHny yueOHONo3HaBaTeIbHBIX 33/1a4, C YYETOM STUX MOJIENIbHBIX MTPE/ICTABICHUN BBISBISTH U
XapaKTepU30BaTh CYUIECTBEHHBIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB M
XUMHUYECKUX PEaKIMid, BBISABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBS3H U
MIPOTHUBOPEUHS B U3y4aeMbIX MIPOLIECCAX U SIBICHUSX.

Bba3zoBble ucciieoBarebcKue AelicTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHbIE BOMPOCHI B KA4eCTBE MHCTPYMEHTA MO3HAHMS, a
TaKkk€ B KauyeCTBE OCHOBBI JUIsi (DOPMHUPOBAHMSI THIIOTE3bl IO MPOBEPKE MPaBHIBHOCTH
BBICKA3bIBaEMbIX CYXKICHHUH; NpPHUOOpPETEHHE OIbITa M0 IUIAHUPOBAaHMUIO, OpraHu3alud U
MPOBEJCHUIO YYEHMUYECKHX OJKCIIEpUMEHTOB, YMeHHEe HaOmogaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO TPOTHO3MPOBATh €ro pe3ysbTar, (GopmynupoBaTh 00OOIIEHUS U BBIBOJBI IO
pe3yJbTaraM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIIATL OTUET O MPOJEIaHHON padorTe.



PaGora ¢ uHdopmamueii: yMeHue BBIOMpPATh, aHAJIM3UPOBATH M HMHTEPIPETUPOBATH
UH(POPMALIUIO Pa3IMYHBIX BUJOB U (POPM MpencTaBlIeHUs, MOTYyYaeMyl0 U3 Pa3sHbIX UCTOUHHKOB
(HayyHO-TIOMYJIIpHAs JIUTEparypa XUMHUYECKOTO COJEp>KaHUS, CIPAaBOYHbIE MOCOOUS, pecypchbl
WuTepHeTa), KpUTUYECKHU OIICHUBATh IPOTUBOPEUNBYIO U HEOCTOBEPHYIO HH(POPMALIUIO; YMEHHE
OPUMEHSTh pa3IUYHbIE METOAbl M 3alpochl MpU ToUCKe U 0TOope uHMOpPMaUuu U
COOTBETCTBYIOUINX JAHHBIX, HEOOXOIUMBIX JIJIsl BBIMOJHEHHUS YYEOHBIX M TIO3HABATEIbHBIX 3a/1a4
OIpeAeNEHHOTO THUIIA, npuobperenue OIbITa B obmactu HCIIOJIb30BaHUS
UH(OPMAITMOHHOKOMMYHHUKATUBHBIX ~ TEXHOJIOTUH,  OBJIAJIEHUE  KYJIbTYpOH  aKTHBHOIO
UCIIOJIb30BaHMUS PA3JIMYHBIX ITOMCKOBBIX CHUCTEM, CAMOCTOATEIbHO BBIOMPATH ONTHUMAJIBHYIO
dopmy mnpencTaBieHuss HH(POpPMALMKU W WIUIIOCTPUPOBATH peElIaeMble 3aJa4d HECIOKHBIMU
CXeMaMH, JuarpamMmMmamu, JIpyrumu Qopmamu TpaduKd W HUX KOMOWHALMSMU;, yMEHUE
UCIIONB30BaTh U aHAJM3UPOBaTh B TMpollecce y4eOHOW M HCCIIEeNOBATEIbCKON N1EATEIbHOCTU
MH(OPMAIUIO O BIMSHUU NPOMBIIIJIEHHOCTH, CEJILCKOTO XO3SMCTBA U TPAHCIIOPTAa HA COCTOSIHUE
OKpY’KaroIliel MPUPOTHON CPEIbI.

KoMMmyHuKaTUBHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiicTBHS: YMEHUS 3a1aBaTh BOMPOCHI (B
xone auanora u (Wid) JUCKYCCHH) TIO CYIIECTBY OOCYKIaeMOW TeMbl, (OpMYITHpPOBATH CBOU
NPEJIOKEHNUST OTHOCHTEIBHO BBIMONHEHUS TMPEATOKEHHOW 3aJa4d; YMEHUs TMPEeACTaBIATh
IIOJIyUYEHHBIE PE3YJIbTaThl [MO3HABATENIbHOM JEATENBHOCTH B YCTHBIX M IUCBMEHHBIX TEKCTax;
JIeNIaTh TPE3EHTAIMI0 PE3YJIbTATOB BHIMOJHEHHS] XMMUYECKOTO SKCIEpUMEHTa (J1abopaTopHOTo
OTIBITA, JJAOOPATOPHOI pabOTHI 10 UCCIEAOBAHHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA); YMEHHUS
y4eOHOrO0  COTpPYJHMYECTBA CO CBEpPCTHHUKAMHU B  COBMECTHOW  IIO3HABATENbHOM U
HCCJIEZIOBATENbCKON /EATEIbHOCTH MPH PEUICHHH BO3HUKAIOIIUX MpoOJIeM Ha OCHOBE YuéTa
OOLIMX MHTEPECOB M COINIACOBaHUS MO3ULIMN (00CyXkIeHHs, OOMEH MHEHUSMH, «MO3TOBbHIE
HITYPMbI», KOOPAUHALINS COBMECTHBIX NEHUCTBUI, ONpeneNeHne KPUTEPUEB MO OLEHKE KayecTBa
BBITNIOJTHEHHOH pa0oThI U APYyTHUE).

PeryasiTuBHbIe YHMBeEpPCAJIbHbIE y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOSITEJILHO OINpPEAENATh eI ACSITEIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOIUPOBaTh M TPU HEOOXOMUMOCTH KOPPEKTUPOBATh CBOKO JAESITENHLHOCTH, BBIOMPATH
Hauboee 3pPeKTUBHBIE CIOCOOBI PellIeHUs] Y4eOHbIX U 03HABATENIbHBIX 3aja4, CAMOCTOSTEIILHO
COCTaBJISITh WM KOPPEKTUPOBATH MPEI0KEHHBIN aJITOPUTM JIEHCTBHI NPU BBINOJHEHUH 3aJaHUI
C y4€TOM TONyYeHHUs HOBBIX 3HAHUN 00 H3yYaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYUYEHHOTO pe3yJbTara 3asBICHHOI 1eJIM, YMEHHUE HCIIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, Ipe/jlaraeéMble B yCIOBUH 3aJaHUM.

MHNPEAMETHBIE PE3YJIBTATbI

B cocraBe mpeaMeTHBIX pe3yJlbTaTOB IO OCBOCHUIO O0S3aTENbHOTO COAEpKaHMS,
YCTAHOBJICHHOTO JIaHHOW (enepasbHOM paboyelt mporpaMMmon, BBIIETSIOT: OCBOCHHBIC
oOyyaronmMucs Hay4yHble 3HAHUSA, YMEHUS U CIOCOOBI JEWCTBUN, CHEHU(PUYESCKUE IS
npeaMeTHOW oOmactu «XUMHS», BHIbI JEATENbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U PUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIIUSX.

K xoniy obyuenus B 8 kijacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 00OYUAIOIIUXCS YMEHHIA:

d paCKpBIBaTB CMBICJI OCHOBHBIX XHUMHWYCCKHUX HOH?ITHfI: aToM, MOJ'IeKy.TIa, XI/IMI/I‘IeCKI/II\/'I
SJIEMEHT, TMPOCTOE BEMICCTBO, CIIOKHOE BEMIECTBO, CMECh (OXHOpPOAHAS W
HeO,Z[HOpO,Z[HaSI), BaJICHTHOCTb, OTHOCHUTCJIbHAsA AaTOMHasid H MOHCKy.HHpHaH Macca,
KOJIMYECTBO BEIICCTBA, MOJIb, MOJIIPHAS Macca, MacCoBast JIOJII XMMHYECKOTO 3JIEMECHTA



B COCIMHECHWHW, MOJSIpHBIH O00BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJb,
AIEKTPOOTPULIATETILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas peaklus, KIacCupUKaius
peakuuii: peakuy COeMHEHHS, PEAKIIUH PA3JIOKCHUs, PEAKIIH 3aMEIICHHS, PEAKIIUH
0o0MeHa, 9K30- ¥ IHJIOTEPMUYECKHE PEaKLUH, TETIOBOH A(PEeKT peakuuu, Apo aroma,
SNIEKTPOHHBIN CJIOH aroma, aToMHas OpOWTalb, PaguyC aToMa, XUMHYECKas CBS3b,
nojisipHad M HENOJIsIpHAasd KOBAJICHTHAA CBA3b, MOHHAA CBsA3b, WMOH, KaTHOH, aHUOH,
pacTBOp, MACCOBast OIS BEIECTBA (IIPOLICHTHAsL KOHIIEHTPAIKsI) B PACTBOPE;

HUIUIFOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MMOHATHH U IIPUMCHATH 3THU
IOHATHSA ITPU OITMCAaHWUU BEHICCTB U UX HpCBpaI.HCHHfI;

UCIIOJIb30BaTh XMMUYECKYI0 CHMBOJMKY JJIsI COCTaBlIeHHS (opMyn BelIeCTB u
YPAaBHEHUN XMMUYECKHUX PEaKLIUM;

OnpeaAciATb BAJICHTHOCTbL AaTOMOB JJICMCHTOB B 6I/IHapHI>IX COCAMHCHUAX, CTCIICHb
OKHCJICHHA DOJOJICMCHTOB B 6I/IHapHBIX COCAUHCHHUAX, IMPUHAMJICIKHOCTL BCIICCTB K
OHpeI[eJ'IéHHOMy KJIacCy COGI[I/IHGHI/Iﬁ 10 (1)0pMy.]'IaM, BUJ XAMHYECKOH CBA3H
(KOBaJIeHTHaﬂ u I/IOHHaﬂ) B HCOPraHNM4YCCKUX COCAUHCHUAX

PaCKpPbIBATL CMBICII HepI/IO,Z[I/I‘ICCKOFO 3aKOHa I[ . Menneneena: JACMOHCTPHUPOBATH
IIOHHMMAaHUuC HCpHO,Z[H‘IGCKOﬁ 3aBUCUMOCTH CBOMCTB XMMHMYECKHMX JJIEMEHTOB OT HX
ITIOJIOKCHHUA B Hepﬂozmqecmﬁ CUCTCMEC, 3aKOHOB COXpaHCHHA MacCChbl BCUICCTB,
IMMOCTOAHCTBA COCTaBa, aTOMHO--MOJICKYJISIDHOTO YYCHHS, 3aKOHA ABoraz[po;

ONKCHIBATh W XapaKTepH30BaTh TaOMuW4Hyt0 ¢opmy llepuomudeckoli CHCTEMBI
XUMHYECKUX D3JIEMEHTOB: pa3jinuaTh MOHATHUS «IMIaBHas moarpymmna (A-rpynma)» u
«nobounas mnoxarpymmna (b-rpynma)», Maneie W OOJBIINE TEPUOABI, COOTHOCHUTH
0003HaueHus, KOTOpble UMEIOTCs B Tabnuie «llepuomuyeckas cucteMa XUMHUYECKHX
anemeHToB [I. 1. MenneneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX OJJIEMEHTOB (CocTaB W 3apsa  snapa, oOIIee 4YHUCIO D3JIEKTPOHOB H
pacrpeiefieHue UX MO0 AIEKTPOHHBIM CIIOSIM);

KHaCCH(bHHHpOBaTB XUMHUYCCKUC J3JICMCHTBI, HCOPraHUYICCKUC BCHICCTBA, XUMHUYCCKHC
pcaknuuu (HO YUCIYy U COCTAaBY YYAaCTBYIOIIMX B PCAKIOHUH BCHICCTB, 110 TCIIJIOBOMY

dbdexry);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  TOATBEpPXKJAasi  OINMHUCAHWE TPUMEPAMH  MOJICKYJISIPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEaKLnii;

IMPOTrHO3UPOBATH CBOICTBa B€IICCTB B 3aBHCUMOCTH OT HMX Ka4€CTBCHHOI'O COCTaBa,
BO3MOXHOCTHU IMTPOTCKAHUSA XUMHUUYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJI0 XMMHUYECKOTO JIEMEHTa 10 (OpMysie COEUHEHUS, MaCCOBYIO JOJIIO BEIECTBA B
pacTBOpe, MPOBOAUTH PACUYETHI IO YPABHEHUIO XMMHUYECKOMN pEaKIINu;

MPUMEHSTh OCHOBHBIE ONEpallii MBICIUTENIbHON NeATeIbHOCTH — aHalIM3 U CHUHTE3,
CpaBHEHHME,  0000IeHHe,  CHCTEeMaTU3alMio,  KJIacCU(UKAIMIO,  BBIABICHHE
MPUYNHHO-CJIE/ICTBEHHBIX CBS3€H — JUIsl U3YUYEHHsI CBOWMCTB BEIIECTB U XUMHUYECKHUX
peakuuii, eCTeCTBEHHO-HayuHble METOAbl IMO3HAHMS — HaOOJAEHHE, H3MEpEHue,
MOJEJIIMPOBAHNE, IKCIIEPUMEHT (pEabHbIN U MBICIICHHBIH);



ClleZIoBaTh MpaBWJIaM TIOJb30BAaHUS XHUMHMYECKOH Tmocymod u  JabopaTopHBIM
o0opynoBaHHEM, a TaKXKe IMpaBHiaM OOpAalIeHHs C BEUIECTBAMU B COOTBETCTBUHU C
WHCTPYKIHSMH T10 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OMBITOB TI0 TIOTY4YCHHUIO U
coOupaHuio Ta3000pa3HBIX BEMICCTB (BOAOPOAA H KHCIOPONAA), MPUTOTOBICHHIO
pPacTBOPOB € ONPEACIEHHON MaCCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA, ITIAHUPOBATh
MPOBOJIUTh XUMHUYECKHUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIETIOYCH U
KHCJIOT C TIOMOIIbIO HHMKATOPOB (JTaKMYyc, peHoN(TaIenH, METUIOPaHXK U IPYTHE).

K koniy oOyueHust B 9 kJiacce mpeaMeTHbIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb CHOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

pacKpbIBaTb CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHM: XMUMHUYECKUH DIIEMEHT, arToM,
MOJIEKYJ1a, MOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CI0KHOE BEMIECTBO, BAJICHTHOCTb,
JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCIICHUS, XUMHUYECKas peakuus, XUMHUYECcKas
CBSI3b, TEIUIOBOU 3()(EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, JIEKTPOJIHTEHI,
HE3JIEKTPOJIMUTHI, JJIEKTPOJIUTHYECKAss JUCCOLMAlNs, PpEeakUud MOHHOro oOMeHa,
KaTanus3arop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE PpPEaKIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKLUUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIb,
OKHCIICHHE W BOCCTAHOBJCHHE, aJUIOTPOIUS, aM(OTEpHOCTb, XUMHYECKas CBS3b
(KoBaJleHTHasl, MOHHAs, MeTaJUIM4yecKas), KpUCTAJUIMYECKass peméTka, KOoppo3us
METAJUIOB, CIUIABBl, CKOPOCTb XWUMHUYECKOW pEaKlUMH, MPEAEIbHO AONyCTHMAas
koHuenTpauus I1JIK Bemecrsa;

WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX IIOHATHH M IPUMEHATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJMKY JUISI COCTaBiIeHHs (GOpMyl BEIIECTB H
YPaBHEHUN XMMUYECKHUX PEaKLINM;

ONpEeNEesATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XHUMHUYECKUX DJIIEMEHTOB B
COEIMHEHUSAX Pa3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BELIECTB K OIpeNeIEHHOMY
KJIacCy COEAMHEHHWH 1Mo Qopmysnam, BHJI XMMHUYECKOW CBsI3M (KOBaJICHTHAs, MOHHAs,
METAJUIMYECKasi) B HEOPraHMYECKHX COCAUHEHUSX, 3aps] HOHAa IO XUMHUYECKOH
dbopmyIie, xapakTep Cpeabl B BOAHBIX PAacTBOpPaX HEOPTaHUYECKUX COCIMHEHHM, THII
KPUCTAJUTMYECKOM PEIIETKM KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIci [lepuonnueckoro 3akona /. 1. MenaeneeBa u AeMOHCTPUPOBATH €TI0
MOHUMaHWE: OMHUCHIBATh M XapakTepu3oBaTh Tabmu4Hyro ¢opmy I[lepuomnueckoit
CHUCTEMbl XMUMHUYECKMX JJEMEHTOB: pa3uyarb MOHSATUS «IVIaBHas MOATrpynmna
(Arpynma)» u «mobounass moxarpymnma (b-rpymma)», Mameie u OosbIIe TMEPUOIHI,
COOTHOCHUTH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IEPUOIUIECKOM TabnuIle, ¢ YUCIOBBIMU
XapaKTEePUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsll sjpa,
o0Iiee YnCiIo ANEKTPOHOB M PACIPEEIICHUE UX TO0 AJIEKTPOHHBIM CII0SIM), OOBSCHATH
001111e 3aKOHOMEPHOCTH B U3MEHEHUY CBOMCTB AJIEMEHTOB U X COSMHEHUH B TIpeieiax
MaJIbIX TIEPUOJIOB M TIIABHBIX MOJATPYIII C YYETOM CTPOSHUS UX aTOMOB;
KJIacCU(PUITUPOBATh XUMUYECKHUE DIIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUUYECKHE
peakuu (10 YMCIy W COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TO TEIMJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTENCHEeW OKUCICHHSI XUMUYECKUX JIEMEHTOB);



XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUU(UYECKHEe XUMHUYECKHUE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BELIECTB, IIOATBEPXKAAsl ONUCAHUE IIPUMEPAMU MOJIEKYJISPHBIX U
VOHHBIX YPABHEHUH COOTBETCTBYIOIMX XUMUUECKUX PEAKLIUK;

COCTABJISITh YPABHEHUS JJIEKTPOIUTUYECKONW JTUCCOLMALMUA KUCIIOT, HIENOYEN U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS PEaKIMil HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOATBEP)KIAIONINX CYIIECTBOBAHME T€HETUYECKOW CBSI3M MEXAYy BEIIeCTBAMHU
Pa3JINYHBIX KJIACCOB;

pacKkpeiBaTb CYIIHOCTb OKHCIUTCIIbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ IIoCpCaACTBOM
COCTaBJICHUA DJICKTPOHHOTI'O 0ajaHca dTHX peaKuHﬁ;

IIPOrHO3UPOBATH CBOICTBa BEIICCTB B 3aBUCHUMOCTH OT HX CTPOCHHA, BO3MOXKXHOCTHU
MMPOTCKAaHU XUMHYCCKUX HpCBpaH.[CHI/Iﬁ B PA3JIMYHEBIX YCIIOBUAX,

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChl BEIICCTB, MaCCOBYIO
JOJI0 XUMHWYCCKOTO 3JIEMCHTA I10 (1)0pMyJIe COCAUHCHHA, MAaCCOBYIO JOJIIO BEIICCTBA B
pacTBOpE, IPOBOANUTDL paC‘léTLI 110 YPpaBHCHHUIO XHUMHUYECKON PCaKIUU;

coOMroarh TpaBWIa IOJB30BAHUS XHMHUYECKOW TIOCYIOoM U Jab0OpaTopHBIM
o0opynoBaHHEM, a TaKXe TMpaBWiia OOpalleHHs C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMHU T10 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKHX OMBITOB TI0 TIOTYYCHHUIO U
coOMpaHUIo0 Ta3000pa3HBIX BEIIECTB (aAMMHAKa U YIIIEKUCIIOTO ra3a);

IIPOBOJUTDH PEAKLMH, MOATBEPKIAIOIINE KAaYECTBEHHBI COCTAB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh OMNBITHBIM IMyTEM XJIOpHA-, OpomMHI-, HOmUA-, KapOoHar-, Qocdart-,
CHJIMKAaT-, Cynb(}ar-, TUAPOKCUA-UOHBI, KaTUOHbBI AMMOHHUS U MOHBl H3YyUYEHHbIX
METaJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEILECTB;

MPUMEHATh OCHOBHBIE ONEPALIMM MBICIUTEIBHON AEATENbHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHME, O00OOIIEeHHEe, CHUCTEMAaTHU3allMI0, BBISBICHHUE MPUYHMHHO-CIEICTBEHHBIX
CBSI3e — I W3YYEHHS CBOMCTB  BEIIECTB W  XUMHYECKHX  PEaKUuu,
€CTeCTBEHHOHAYYHbIE METO/bI MIO3HAHUS — HAONIOACHNE, U3MEPEHHEe, MOAECTUPOBaHNE,
HKCIIEPUMEHT (peanbHbIN U MBICICHHBIN).



TEMATHYECKOE IINIAHUPOBAHHUE 8 KJIACC

KoandecrBo v

Ne HaumeHoBaHMe pa3iesioB u DJieKTpOHHbBIE (IU(POBHIE)
n/n TeM IPOrpaMMbl KonTpoabubie IMpakTHyeckue oOpa3oBare/ibHbIE PecypcChl
Beero padoThbI padoThI
Paznea 1. [lepBoHayajibHble XUMHUYECKUE TOHATHS
Xumus — BaxkHast 001acTh
€CTEeCTBO3HAHUSA U Bu6mmorexa LIOK
= TPAKTHYECKOH AeATENHHOCTH > 2 https://m.edsoo.ru/7f41837¢
YeJioBeKa
5 BemectBa n xumudeckue . . bubaunoreka [IOK
L peaknuun > https://m.edsoo.ru/7f41837¢
Hroro no pasaeiy 20
Pa3gen 2. Baxkneiimune npeacTaBuTe/ I HCOPraHUYeCKUX BellecTB
Bosnyx. Kucnopon. [lonsitue bubmuoteka [IOK
21 00 okcuax 6 https://m.edsoo.ru/7f41837¢
Bonopon.Ilonarue o kucmorax bubnmoreka [IOK
22 U COJISIX 8 1 https://m.edsoo.ru/7f41837¢
Bopna. PactBopsr. [Tonsitue 06 bu6moreka IIOK
2.3 OCHOBaHUSIX 3 1 1 https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIacChl bubmmoreka [IOK
24 11 1 1

HCOPraHNYCCKHX COGI[I/IHCHI/Iﬁ

https://m.edsoo.ru/7f41837¢
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Uroro no pazgeny 30

Pasnen 3. [lepuoguuecknii 3axon u [lepuoguveckas cucreMa xumudeckux 3j1emMeHToB JI. U. MenneneeBa. CTpoenune aToMoOB.

Xumnueckas cBi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbLHbIE peaknuun

Ilepuonnueckuil 3ak0H U
[Iepnonnueckas cucrema
31 XUMHUUYecKkux 3yemenToB Jl. 1. 7
Memnnene-eBa. CtpoeHue
aroma

bubmuoreka [IOK
https://m.edsoo.ru/7{f41837¢

XUMHUYECKASA CBI3b.

3.2 OKHUCIIUTEIBHO- 8 1

BOCCTAaHOBUTCIJIbHBIC PCAKIIUN

bubamoreka [IOK
https://m.edsoo.ru/7{f41837¢

bu6muoreka [IOK
UToro 110 paszeny 15 https://m.edsoo.ru/7f41837¢
bubmuoreka [IOK
PesepBHoe Bpems 3

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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9 KJIACC

KosnuyecTBo yacoB DJIeKTPOHHbIE
N/ HaumeHoBaHue pa3iejioB U TeM (pposrIc)
¢ NpOrpaMmbI Kontpoabnbie | IlpakTuueckue oGpasoBaTeJbHbIe
Bcero pecypcsl
padoThbI padoTsI
Pa3gen 1. BemmecTBo M XMMHYecKHe peaKuu
[ToBTOpenue u yrnyOieHnue 3HaHuR Bubnmuoreka [OK
11 OCHOBHBIX Pa3/IeNIoB Kypca 8§ Kiacca > I https://m.edsoo.ru/7f41a636
OcHOBHBIE 32aKOHOMEPHOCTH XUMUYECKUX bubmuoteka [IOK
1.2 peakuui 4 https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTUYECKAs JUCCOLUALINSL. g . . bubmuotexa [IOK
' XVMHYECKHE PEAKIIMHU B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3zgen 2. HemeTaJsIbI H HX COeIMHEHHUS
OO0m1as xapakTepUCTHKAa XUMHUYECKHUX bubmuorexa [IOK
2.1 anemeHToB VIIA-rpynmsl. ['anorenst 4 I https://m.edsoo.ru/7f41a636
OO01mast XxapaKTepUCTHKA XUMHUYIECKIX
22 aneMeHToB VIA-rpynmel. Cepa u eé 6 bubmnorexa LHOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTUKAa XUMHUYECKUX
23 aneMeHToB VA-rpynnsl. A30T, pochop 1 ux 7 1 bubanorexa [IOK
COC/TMHCHHUS https://m.edsoo.ru/7f41a636
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OO61mas xapakTepuCTUKa XUMHUYECKUX

2.4 aneMeHToB [VA-rpynmbl. Yriepoa u KpeMHU 8 b H6H.H0T6Ka HOK
Y MX COeUHEHHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Pa3znen 3. MeTajibl M UX COeTUHEHUS
5 bu6moreka IIOK
3.1 Obmue caolicTBa METANIOB 4 https://m.edsoo.ru/7f41a636
bubauoreka [IOK
32 Bakueime MeTaJuIbl U UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pasaeiy 20
Pasnen 4. Xumus 1 okpy:kamomas cpeaa
bu6moreka [JOK
4.1 BemectBa u MmaTepuanbl B )KU3HHU YEJIOBEKA 3 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
bubmoreka [IOK
Pesepsroe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

KoaunuecTBo 4yacoB

DJIeKTpOoHHbIe Hu(pPoBbIE

Ne Tema vooka Hara o0pa3oBare/ibHbIE
/i yp Beero Kontpoabnbie | IlpakTuueckue W3ydeHHS | pecypebl
padoThbI padoTsbI

[Ipenmer xumuu. Posb Xxumuu B bubmuoreka [IOK

1 KU3HU YeloBeKa. Tera u BemecTna 1 https://m.edsoo.ru/ff0d210c¢
IlonsaTne o MeTogax mo3HaHUA B bu6muoreka [IOK

2 XUMHH 1 https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padbora Ne 1 «IIpaBuiia
paboTHI B 1a0OpaTOpUH U MIPUEMBI Bubinorexa [JOK

3 oOpalIeHus ¢ 1ab0PaTOPHEIM ! https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucteie BemecTBa 1 cMecH. CIocoOsbl bubmmoreka [IOK

4 paszneneHus cmecen I https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2

5 «Pa3nenenue cMmeceit (Ha mpumepe 1 Bubmiorexa [IOK
OUMCTKH TOBAPEHHOI COMH)» https://m.edsoo.ru/ff0d28c8

bubmoreka [IOK

6 ATOMEI M MOIIEKYITEL 1 https://m.edsoo.ru/ff0d2a6¢c
XUMHYECKHE DJIEMEHTBI. 3HAKU | bubmoreka [IOK

7 (CUMBOJIBI) XUMUYECKUX JIIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubnmnoreka [IOK
8 [IpocThlie u cnokHBIE BENIECTBA 1 https://m.edsoo.ru/ff0d2a6e
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bubnanoreka I[IOK

3aMelieHus, 0OMeHa)

9 ATOMHO-MOJICKYJIPHOE yHCHHE https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSTHCTBA COCTaBa bubmoteka [JOK
BEIECTB. XUMHYECKast (hopmya. https://m.edsoo.ru/ff0d2eae
BaneHTHOCTh aTOMOB XUMHUYECKUX
3JIEMEHTOB

" OTHOCHUTEIbHAS aTOMHAs Macca. bubnmnoreka [{OK
OTtHocUTENbHAs MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c

19 MaccoBast 10151 XUMHUYECKOTO bubnmoreka [IOK
AJIEMEHTA B COCIMHEHUN https://m.edsoo.ru/ff0d350c

= KomunuectBo BemectBa. Moiib. bubnmnoreka [{OK
MornspHast Macca https://m.edsoo.ru/ff0d5230

1 OU3NYECKUE U XUMUYECKHE SIBJICHUS. bubmmorexa [IOK
XuMUYecKas peaxius https://m.edsoo.ru/ff0d37fa
IIpu3Haky u yciaoBus NPOTEKAHUS bubmmoreka [IOK

15 XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUS MaCChl BEIIECTB. bubmmoreka [IOK
XUMHUYECKHEe YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brraucnenus KoamdecTBa, MacChl

17 BEIECTBA [0 YPAaBHEHHAM Bubmorexa HOK
XHMHYECKHX PeaKimii https://m.edsoo.ru/ff0d5708
Knaccudukarums XUMHYECKHUX

18 peakiuii (COeTMHEeHUS, Pa3JIOKECHHS, bubanorexa [JOK

https://m.edsoo.ru/ff0d3{34
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M. B. JlomonocoB —

19 yuéHsliiHIukIoneauct. O6o0menue Bubmiorexa LIOK
U CHCTEMATH3aLUs 3HAHMUI https://m.edsoo.ru/ff0d40c4

0 KontponsHnas padorta Nel o Teme bubmnoreka [IOK
«BeriecTBa 1 XUMHUYECKHE PEAKIIAN) https://m.edsoo.ru/ff0d4290
Bo3gyx — cmech razoB. CocraB bubmuoreka [IOK

2l Bo31yxa. Kuciaopom — aneMeHT u https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
PuU3nYECKre U XUMHYECKUE CBOMCTBA

22 KHCJIOpoza (peakiiui OKUCIICHHS, bubmorexa HOK
ropenue). [lonsTHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CniocoObl momy4eHust KUCI0po/ia B

23 1a00paTOPUU ¥ MMPOMBIIIIIICHHOCTH. Bubmorexa LHOK
TIpHMeHeH e KHCTOpOa https://m.edsoo.ru/ff0d497a
TeruoBoii a3pdexT xuMuIeckoit

4 peaKIuu, IOHITHE O bubmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHUH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMHUYCCKUX PEAKITUIX
TornuBo (He(Th, yroib U METaH).

25 3arpsizHeHue BO3IyXa, CIIOCOOBI €T0 Bubmiorexa LIOK
peAO0TBpPAICHUS https://m.edsoo.ru/ff0d4c4a
[TpaxTuueckas padorta Ne 3 o teme

bubmoreka [IOK
26 «[Tonyuyenue u cobupanue

KHCIIOPOZa, U3yUYE€HUE €ro CBOUCTB»

https://m.edsoo.ru/ff0d4ae2
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Bonopon — anemeHT u npocroe

bubanoreka I[IOK

27 BemecTBo. Haxoxxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
DU3NYECKHE U XMMUYECKHUE CBOMCTRA bubaunoreka I[IOK

28 Bonoposa. [IpuMenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubnaunoreka I[IOK

29 [ToHsiTHE O KHCIIOTAX U COMSX https://m.edsoo.ru/ff0d50d2
CriocoOFbI moTy4YeHHs BOIOPOIa B bubnmnoreka [JOK

30 naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktugeckast padora Ne 4 o reme

31 «[Tony4yenne u coOupanue BOIOPO/Ia, Bubmaorexa IIOK
H3yHeHHe eT0 CBOHCTY https://m.edsoo.ru/ff0d4{42
MonsipHblit 00EM ra3zoB. 3aKoH bubmmoreka [JOK

32 ABoraipo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béma, KOIMUECTBA

33 BEII[ECTBA ra3a Mo €ro N3BECTHOMY Bubmiorexa [IOK
KOJTMHECTBY BEIIECTRA HITH 00BEMY https://m.edsoo.ru/ff0d55a0
Brruucnenus 00EMOB Ta30B 110

34 YPaBHEHHUIO PEAKIIUU Ha OCHOBE Bubmiorexa LIOK
3aKOHa 0OBEMHBIX OTHOLICHHUI Ta30B https://m.edso0.ru/ff0d5708
DdU3N4eCcKne 1 XUMUYECKHUE CBONCTBA bubnunoreka [IOK

35 BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuil. [lonsatue 06 bubmuoteka [JOK

HHJUKaTOpax

https://m.edsoo.ru/ff0d59¢e2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

Bona xak pacTBOpUTEIb.
HaCBIH_[eHHBIG 1 HCHACBIIICHHBIC

bubmuoreka [IOK

37 pactBOpbI. MaccoBast /107151 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Ipaktuyeckas padora Ne 5 o reme
«IIpuroToBieHue pacTBOPOB € Bu6moreka I{OK

38 onpe/IeNEHHON MacCoBOU JoTeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
KontponpsHas pabora Ne2 o Teme bubmuoteka [IOK

39 «Kucnopoa. Bogopon. Boma» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KiIacCU(UKALINS, bubmuoreka [IOK

40 HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA

41 KHCIJIOTHBIX, OCHOBHBIX U Bubmorexa LIOK
aM(bOTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHuA: cOCTaB, Ki1accuuUKaIms, bubmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonyyeHne u XUMHYECKHE CBOMCTBA bubnuotexa [IOK

43 OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukaus, bubnunoreka [IOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuyenue u XMMHUYECKHE CBOKWCTBA bubmmorexa [JOK

KHUCJIOT

https://m.edsoo.ru/ff0dfee2
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Conu (cpeanue): HOMEHKIIATYypa,

bubnunoreka I[IOK
46 CIOCOOBI TTOTyYEHUs, XUMUYCCKUE
. https://m.edsoo.ru/00ad9474
CBOWCTBa
[Ipaktudeckas padora Ne 6. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe Bu6muorexa LIOK
47 «OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.eds00.ru/00ad9b7c
COCTMHEHU I
['eneTnyeckas CBS3b MEXAY KJaccamMH
48 HEOPraHUYECKUX COCIMHEHUIA Bubmorexa LHOK
https://m.edsoo.ru/00ad9a50
49 O06o001IeHHEe U CHCTeMAaTH3aIs bubnmnoreka [{OK
3HAHUH https://m.edsoo.ru/00ad9cb2
KonTponbhas pabota Ne3 no Teme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX Bubmioreka HOK
coenuHeHuUit" https://m.edsoo.ru/00ad9¢ela
[TepBbie MOMBITKY KIACCH(PUKAITTT
51 XUMHYECKHUX dneMeHToB. [ToHsaTHE O Bubmioreka HOK
IPyIIIax CXOMHBIX SIEMEHTOB https://m.edsoo.ru/00ad9ffa
Ileprognyeckuii 3aKk0H U
52 [Teproanueckas cucTeMa XUMHUYIECKUX Bubmiorexa LIOK
ementos J1, U https://m.edsoo.ru/00ada52¢
MenneneeBa
bubnmnoreka [IOK
53 IIepuonsl, rpynnsl, DOArPYIIIILL

https://m.edsoo.ru/00ada52c
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Crpoenue atoMoB. CocTaB aTOMHBIX

bubmuoreka [IOK

>4 saep. M3oTors https://m.edsoo.ru/00ada342
CtpoeHue deKTPOHHBIX 000I04YEK

55 aToMOB 3J1eMeHTOB [lepruoanyeckoi brbmiorexa LIOK
cucrems JI. M. Menneneesa https://m.edsoo.ru/00ada6bc
XapakTepucTuKa XUMHUYECKOTO
SJIEMEHTA MO €ro IOJ0KEHHUIO B Bu6muoreka [JOK

56 o
Hepuonmaeckoit cucreme . . https://m.edsoo.ru/00ada824
MenneneeBa
3unavyenue [leproanueckoro 3akoHa

57 JJI1 pa3BUTHA HAYKH U IIPAKTUKH. I[ Buonnoreka I_[OK
W. MeHnneneeB — yu&HbIi, eAaror u https://m.edsoo.ru/00ada96e
rpak IaHUH
DNEeKTPOOTPULIATENIBHOCTh ATOMOB bubmuoteka [IOK

58 XHMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8

bubmoreka [IOK

59 HomHas XUMIIECKas CBA3h https://m.edsoo.ru/00adac34
KoBanenTHas nomnsipHasi XUMHYECKast bubmmorexa [JOK

60 CBA3b https://m.edsoo.ru/00adaab8
KoBanenTtHas HenosmsipHas bubnuotexa [IOK

61 XAMHUYECKAs CBSI3b https://m.edsoo.ru/00adaab9

bubnmnoreka [IOK
62 CrerneHnp OKUCIEHUS

https://m.edsoo.ru/00adae28
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OKHUCIINTEIFHO-BOCCTAHOBUTEIILHBIE

bubmuoreka [IOK

63 peaxknuu 1 https://m.edsoo.ru/00adb076
bubaunoreka I[IOK

64 OKHUCINUTENIN U BOCCTAHOBUTEIIN 1 https://m.edsoo.ru/00adb076
Kontponbhas padora Ned o reme

65 «Ctpoenue atroma. XuMHUYECKast 1 Bubmmorexa LIOK
CBI3BY https://m.edsoo.ru/00adb486
PesepBusiit ypok. O6o0meHue u bubmuoteka [IOK

66 CUCTEMATU3aLUs 3HAHUI 1 https://m.edsoo.ru/00adb33c
PesepBusiit ypok. O6o0meHue u bubmuotexa [IOK

67 CUCTEMATU3aLUs 3HAHUI 1 https://m.edsoo.ru/00ad9cb2
PesepBHsiit ypok. O6o01IeHuEe U bubmuoteka [JOK

68 cUCTeEMaTU3alus 3HAHUI 1 https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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9 KJIACC

KoaunuecTBo 4yacoB

DJIeKTpOoHHbIe Hu(pPoBbIE

Ne Hara oGpa3oBarejibHbIE
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bcero H3y4YeHHUHd | pecypchl
padoThI padoTbl
[Iepnonnyeckuil 3aKoH.

. [Tepuognueckas cucrema . Bbu6nuorexa IJOK
XUMHUYeCKHX dr1eMenToB J1. M. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX JIEMEHTOB 1 bubnuorexa LIOK
MEPBBIX TPEX IEPHOIOB https://m.edsoo.ru/00adb6b6

3 Knaccudukanust 1 HoMeHKIaTypa . bubmmoreka [IOK
HEOPTraHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bupl xuMu4ueckoit CBSI3M U TUIIBI bubmoreka [IOK

4 KPUCTAJUIMIECKUX PEIIETOK 1 https://m.edsoo.ru/00adbac6
KonTponbhas pabota Nel no Teme
«IToBTrOpenue u yriyOneHne 3HaHUH . .

> OCHOBHBIX pa3JeNIoB Kypca
8 Kkiacca»

Kiaccudukanmst Xumuaeckux bubmnoreka [{OK

6 peakIuii o pa3InYHbIM MPU3HAKAM ! https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMUMHYECKON

7 peaxiyn. [IoHATHE O TOMOT€HHBIX U 1 Bubmiorexa IOK
TeTEPOrEHHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
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IlonsTHE 0 XUMUYECKOM

3HAHUH

8 paBHOBecuHU. DaKTOPHI, BIUSIOIINE Bubmmorexa [IOK
Ha CKOPOCTh XMMUHUECKOH PeaKIH https://m.edsoo.ru/00adc28c
U TIOJIOKEHNE XUMUYECKOTO
paBHOBeECHS
5 OKHCIUTENTEHOBOCCTAHOBUTEIHLHBIE bubnmnoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 37EeKTPOIIUTHYECKON
10 mucconuanyu. CUIbHBIE U CIa0bIe bubnmoreka [IOK
DIIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
1" " . bu6muoreka [IOK
OHHBIC ypaBHCHUA peakitin https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
5 OCHOBaHUH B CBETE MPEACTABICHUIA Bu6norexa LIOK
1 o
00 SMEKTPOTHTHICCKON https://m.edsoo.ru/00add5d8
IUCCOLAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE MPE/ICTABICHUI 00 bubanorexa LIOK
YMEKTPOTHTHYECKOH IHCCOIMATIT https://m.edsoo.ru/00add8b2
14 - . bubmoreka [IOK
OHATHC O THAPOJIM3C CONCH https://m.edsoo.ru/00add9d4
s O06001IeHre U crucTeMaTH3aIus bubmuoteka [JOK

https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

[Tpaktuyeckas padora Ne 1.

bubaunoreka I[IOK

16 «PemeHne dKCIIepUMEHTATBHBIX
saam https://m.edsoo.ru/00addbfa
KonTponbhas pabota Ne2 o Teme
17 «OIIEKTPOIUTHYECKAs TUCCOLIUALIUS. bubnmuoreka [IOK
XMMIYECKUE PEaKIUU B PACTBOPAX» https://m.edsoo.ru/00addecO
18 OO0m1as XxapakTepuCTHKA raJOreHOB. bubnmnoreka [JOK
XHWMHYECKHE CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/00addfe2
XJiopa
XnopoBonopoa. CossiHast KHCIIOTA,
N bubamoreka [IOK
19 XHUMHUYECKHE CBONCTBA, MOTy4YeHHE,
https://m.edsoo.ru/00adel104
MIPUMEHEHNE
[IpaxTrueckast pabora Ne 2 o teme
20 «ITomyyeHnne CONIHONU KUCIIOTBHI, Bubmiorexa LIOK
" . https://m.edsoo.ru/00ade348
n3ydeHHe e€ CBOMCTBY
Boruncnenus no ypaBHeHUsIM
21 XUMHYECKUX PEaKIuil, eCu OANH Bubmioreka HOK
W3 PEAreHTOB NaH B M30BITKE https://m.edsoo.ru/00ade488
2 OO6m1ast XxapakTEepPUCTHKA DIIEMEHTOB bubmnoreka [{OK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTtpornHbeie MOAU(MUKAIIUN CEPHI.
Haxoxnenue cepbl ¥ €€ cCOeJUHEHUN Bu6mnorexa IJOK
23

B Ipupoae. XUMUYECKHUE CBOWCTBA
cepsl

https://m.edsoo.ru/00ade64a
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CepoBonopoz, cTpoeHue,

bubmuoreka [IOK

24 (bu3nUecKre U XUMUYECKUE
cBOMCTEA https://m.edsoo.ru/00ade802
Oxcuapl cepbl. CepHasl KMCIIO0TA,
25 (bu3nUecKre U XUMUYECKUE Bubmiorexa LHIOK
CBOICTBA, IPHMEHEHIE https://m.edsoo.ru/00adea28
XUMUYECKUE PeaKIiy, JeKaIIHe B
OCHOBE IIPOMBIIIUIEHHOTO cIloco0a
26 0JTy4eHHs CEPHOI KUCIIOTHL bubmmorexa LIOK
XUMUYECKOE 3arps3HEHHe https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpebl
COCTMHEHUSIMH CEpBI
7 Brrancierne MmaccoBoi 1011 bubmoreka [IOK
BBIXO/1a TIPOTYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepUCTHKA AIEMEHTOB
VA-rpynmel. A30T.
’ bubmuoteka [IOK
28 pacIpoCTpaHeHHUe B IIPUPOLIE, 1
https://m.edsoo.ru/00adeea6
($u3HYeCKre U XUMHYCCKUC
CBOICTBA
AmMmMuak, ero puznyecKue u
29 XUMHYECKHE CBOMCTBA, TOJTyICHUE Bubmiorexa LHOK
W IpHMEHeH e https://m.edsoo.ru/00adf004
[IpakTuueckast pabora Ne 3 o Teme
30 «ITomy4yeHne aMmMuaKa, H3y4dcHHe Bubmorexa HOK

€r0 CBOMCTB»

https://m.edsoo.ru/00adf180
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A3oTHas KucnoTa, e€ puznueckue u

bubmuoreka [IOK

31 XHUMHAYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHSI B Ka4€CTBE MUHEPAIBHBIX

32 yo6pennit. XuMHUYECKOE brbmiorexa LIOK
3arps3HeHHe OKPYIKAIOLIEH Cpesbl https://m.edsoo.ru/00adf518
COCTMHEHUSMH a30Ta
docdop. Oxeun docdopa (V) u

33 dhocdopHas kucnora, Gpu3HIECKUe U bubnnorexa LIOK
XUMMYECKUE CBOWCTBA, IIOTyYEHHE https://m.edsoo.ru/00adf68a
Hcnons3oBanue pocdaros B
KaueCTBE MUHEPAJIbHBIX YIOOPCHHIA. Butimorexa LIOK

34 o
3arpsi3HeHue IPUPOTHON Cpebl https://m.edsoo.ru/00adfc20
docharamu
VYoepon, pacripocTpaHeHHUE B

35 npupojie, pU3nvYecKkue u Bubmiorexa LIOK
XHUMUUECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuipl yriuepona, ux GU3ndecKue
Y XMMHYECKHE CBOMCTBA.

36 DKOJIOTHYECKHUE MPOBIEMBI, brbmorexa LIOK
CBSI3aHHBIE ¢ OKCHJIOM yIIIEpOJa https://m.edsoo.ru/00adfebe
Iv)

) bubmuoteka [JOK
37 VYronbHas KHCIOTa U €€ CONu

https://m.edso00.ru/00ae006¢
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[Ipaktuueckas padora Ne 4 o Teme
"[losydyeHune yriekuciaoro rasa.

bubnaunoreka I[IOK

38
KauecrenHast peakuust Ha https://m.edsoo.ru/00ac027¢
KapOoHaT-uoH"
[lepBoHauanbHbBIC TOHATUS OO0 6 OK
39 OpPraHUYECKHX BEIMIECTBAX KaK O brbmiorexa I
COE/MHEHMSX YTIEPOa https://m.edsoo.ru/00ac054¢
. bubmoreka IJOK
40 Kpemtuii 1 ero coepnenns https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.
Pemrenue SKCIICPUMEHTAJIBHBIX Buonnoreka HOK
4l 3aja4 1o teme «Baxuermie https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COSIUHEHUS
KonTponbHas pabota Ne3 o teme
N bu6muoreka [IOK
42 «Baxneiimume HemeTaIabl 1 UX
COCTUHCHAD https://m.edsoo.ru/00ae0e18
5 O6mras XapaKTePUCTUKA bubmmoreka [IOK

XHUMHUYCCKHUX DJICMCHTOB —

https://m.edsoo.ru/00ael103¢e

MeTauioB. Meramindeckas CBA3b U
METaJNIMYECKAsi KPUCTAILUINYECKAs
pemérka. duznueckue CBOKMCTBA
METaJJIOB
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XUMHUYECKHUE CBOMICTBA METAJLJIOB.

44 DNEeKTPOXUMUYECKUH PsiJL Bubmiorexa LHOK
HaTPSKEHHUiT METATIIOB https://m.edsoo.ru/00ael156
OO61mue crmocoObI MOTyYEHUS
MetauioB. CriiaBsl. Berancienus
45 0 YPABHEHHAM XHUMHYECKHX Bubmmorexa [IOK
DPEaKILHii, €CIM OJIMH U3 PEarcHTOB https://m.edsoo.ru/00ael156
COZICPIKUT MPUMECH
bubamnoreka [IOK
46 Housrhe 0 Koppo3uu MeTaILI08 https://m.edsoo.ru/00ae1278
bubmuoreka [IOK
47 Ilenounbie MeTanb! https://m.edsoo.ru/00ae14b2
OKcuIbl ¥ TUAPOKCHUIBI HATPUSI U bubmuoteka [JOK
48 KaJus https://m.edsoo.ru/00ae14b2
[IlenouHo3emMenbHBIE METAILIBI — bubmunoreka [IOK
49 KaJIbIIUH U MarHui https://m.edsoo.ru/00ael5e8
5 bu6muoreka [IOK
>0 BaxcHEHIIME COCMHEHNS Kab M https://m.edsoo.ru/00ael5e8
O00011IeHNE U CUCTEMATU3ALIHS
51 3HAaHUU
JKEcTroCTh BOIBI M CTIOCOOBI €€ bubmoreka [IOK
52 yCTpaHeHus https://m.edsoo.ru/00ae1886
53 [TpakTudeckast pabota Ne 6 mo Teme bubmuoteka [JOK

"YKECTKOCTE BOABI 1 METOEI €€

https://m.edsoo.ru/00aelae8
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ycTpaneHus"

A A . bubmnoreka [IOK
3 FOMHUHIH https://m.edsoo.ru/00aelc64
AmMpoTepHbIe CBOICTBA OKCUIA U bubnmmorexa [JOK
35 TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmuoreka [IOK
36 Keneso https://m.edsoo.ru/00ae1d86
Okcunpl, THAPOKCHUIBI U  COJHU bubnmnoreka [JOK
57 xenesa (II) u xxenesa (I1I) https://m.edsoo.ru/00ae35¢6
O06o001IeHrEe U CHCTeMAaTH3aIUs
>8 3HAHUU
[IpaxTuueckas padorta Ne 7.
9 Peienue sxcriepuMeHTaIbHBIX Bu6nuoreka [TOK
5 .
3a71a4 1o Teme «Baxneinme https://m.edsoo.ru/00ae3de8
METAJUTBI U UX COCIMHCHUS
Borunciienus mo ypaBHEHUSAM
XMUMHUYECKUX PEAKIINi, €CITH OTUH
U3 PEareHTOB JaH B N30BITKE HJIH Bubnuorexa LOK
60 COZEPIKUT NPUMECH. Boruncienns https://m.eds00.ru/00ae1750
MAacCCOBOM J0JIM BBIXOJ|a TPOJIYKTa
peaxIuu
61 O06001IeHre U cucTeMaTH3aIus

3HAHUH
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KonTpomnsnas padora Ned o teme

62 «Baxxnenmme MeTamibl 1 UX 1
COCTUHEHUS
BemiectBa u maTepuaisl B bubmuoreka [IOK

63 MOBCETHEBHOM KU3HU YEJIOBEKa 1 https://m.edsoo.ru/00ae3f50
XUMUYECKOE 3arpsi3HEHUE bubnuorexa LIOK

64 OKpY’KaroIIeH Cpepl 1 https://m.edsoo.ru/00ae4270
Posib xuMuu B permienun bubnuotexa LIOK

65 AKOJIOTMUECKUX MPoOIeM 1 https://m.edsoo.ru/00ae4270
PesepBHrlit ypok. O6o01eHue u bubmuotexa [IOK

66 CUCTEMaTH3alNsl 3HAHUH ! https://m.edsoo.ru/00ae0d0a
PesepBHelit ypok. O6o01ieHne 1 bubmuoteka [JOK

67 CUCTEMaTH3alUsl 3HAHUHI 1 https://m.edsoo.ru/00adb33c
PesepBHrlit ypok. O6o01ieHne bubmuoteka [IOK

68 CUCTEMaTH3alUsl 3HAHUHI 1 https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JI51 YYHEHUKA

. Xumus, 8 xinace/ I'abpuensa O.C., Octpoymos WN.I'., CnagkoB C.A., AKIIOHEPHOE 00IIECTBO

«H3marenabcTBO «HpOCBeHIeHI/IC»

. Xumus, 9 xinace/ I'abpuensa O.C., Octpoymos N.I'., CnagkoB C.A., AKIIHOHEPHOE 00IIECTBO

«H3marenabcTBO «HpOCBeHIeHI/IC»

METOAUYECKHUE MATEPUAJIBI U1 YAUTEJIA

Ypoku xumun B 8 kiacce. MeTonndaeckoe nocoodne

Agrops ['adbpuensia O. C., Octpoymos U. I, Cnaakos C. A., Akcénosa U.B. I'ox uznanus 2023 JIunaus
YMK, cepus Xumus. ['adpuensa O. C., Octpoymos U. I, Cnaaxos C. (8-9) Ypoku xumun B 9 kiacce.

MeToauueckoe rmocooue

Agtops 'abpuensia O. C., Octpoymos U. I, CnagkoB C. A., Axcénosa U.B. I'oxg uzganns 2023 JIuaus
YMK, cepus Xumus. ['abpuensa O. C., Octpoymos U. I, Cnaaxor C. (8-9)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET

K ypoky xumnn
http://all-met.narod.ru - «3aHUMATEIBHAS XUMUS: BCE O METAJLIAX))

Ha »tomMm calite BLI HailieTe
Hay4YHO-TIOMYJIAPHBIE paccKa3zbl 00 HMCTOPUU OTKPBITUS, CBOMCTBAX M MPUMEHEHUH
BAKHEUIINX PEJKUX METAJIIOB.

http://www.xumuk.ru - «XuMHUK - caliT 0 XUMHH 11 XUMHUKOB». Ha caiite mpencrasiex

PAI CIPABOYHBIX U3JITAHUI MO XUMHUH, B TOM YHCIIE « XUMAYECKas SHIIUKIIONEINS, B
KOTOpOM Ha

JTaHHBIM MOMeHT coOpano 5500 TepmuHOB. B pasnenax caiiTa momerieHsl CTaTbu U3
PENKUX KJIACCUYECKUX YUEOHUKOB MO XUMHUH.
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