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[IporpamMma 1O XMMHMHM Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs COCTaBJICHA HAa OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS MPOrpaMMbl OCHOBHOTO obmiero obpasoBanus ®@I'OC 00O, na
ocHOBe (enepanibHOi paboyeil mporpaMMbl yueOHOTO MpeaMeTa «XUMUs», a TAK)KE OPUEHTUPOBaHA Ha
I[eJIeBbIC IPUOPHUTETHI, chopMyTHpoBaHHBIE B ()eepaIbHON paboueii mporpaMmme BOCIIUTAHUSI.

Conepxanue yueoHoOro npeamera « Xumusi».
8 KJIACC

IlepBoHaya/IbHBbIE XUMHYECKHE TOHATHSA

[Ipenmer xumun. Ponb XMMUM B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK. Tejla U BEIEeCTBA.
dusnyecKre CBOMCTBA BEIIECTB. ATperarHoe CocTosiHue BeiecTB. [Ipennoxkenne o MeToax nmo3HaHus B
xumud. Yucteie BemiecTBa U cMecu. CriocoObl pa3ziesieHusi cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEeHThl. CHMBOJIBI 3JIEMEHTApHBIX AeMeHTOB. [IpocTeie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumudeckasi ¢gopmyna. BalleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA
cocraBa BemiecTB. OTHOCUTENbHAsT aToMHas Macca. OTHOCUTENbHAsT MOJIEKYJsipHash macca. MaccoBast
JIOJIST XUMUYECKOI'0 DJIEMEHTA B COCIMHCHHUSX.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMoOCBSI3b KOJIMYECTBA, MAacChl M YHUCIA
CTPYKTYPHBIX BeliecTB. Pacuétsl mo opMyiam pe3yabTaTOB pPe3yJIbTaTOB.

dusnuecKkrue 1 MEXaHWYECKUE SIBJICHUA. XUMHUUECKasi PEakIvs U €€ MPU3HAKH. 3aKOH COXpaHEHUs
Macc BeliecTB. XUMHUeckre ypaBHeHus. Kimaccudukams 5KOHOMAYECKOTO BO3JACHCTBUS (COSTUHEHUS,
pasnoXeHus1, 3aMEeHbI, 0OMEHa).

Xumuueckuii IKCnepumenm

3HAKOMCTBO C XHWMHUYECKOW TOCYAOW, TPaJAWIIMOHHBIC pabOTHl B JIA0OPATOPHH U TPHUEMBI
oOparieHust ¢ 1a00paTOPHBIM 00OPYIOBAHHEM, U3YUYCHHE M OMHCaHuEe (PU3MIECKUX CBONCTB 0Opa3IoB
HEOPTraHMYECKHUX BEIIECTB, HAOIIOICHUE 32 (PU3NUECKUMHU BeIIeCTBaMU (TUIABJICHHE BOCKA, TasTHUE JIb/A,
pacTupaHue caxapa B CTyIKe, KUIICHUE M KOHACHCAIMS BOJABI) U XUMHUYECKUMHU BEIIECTBAMH (TOpEHUE
CBEUHM, IPOKAJIMBAHUE MEIHOW TMPOBOJIOKH, B3aWMOJCHCTBHE MeJa C KHUCIOTOW) HaOII0JCHHE,
HaOJIIOZCHUE U OTMCaHUE MPU3HAKOB IPOTEKAHMS IMOTOKA (pa3IoKeHUE caxapa, B3auMOICHCTBUE CEPHOI
KHCJIOTBI C XJIOpHIOM Oapus, pasioxenue ruapokcuaa mead (11 ) mpu HarpeBanuu, B3auMOJICHCTBHE
’enesa ¢ pactBopoM tBepaoit meau ( 11), usyuenne crocoba paszencHue cMecei: ¢ TTOMOIIBI0 MarHuTa,
(¢bunpTpOBaHUE, BEIAPUBAHUE, TUCTHILIISAIINS, XpoMaTorpadus, mpoBeIeHNe OYNCTKH TOBAPEHHOM COJIH,
HaOMIOZICHUE W ONMHCAaHWE PEe3YyJbTATOB IMPOBEJCHUS OIBITA, WUTIOCTPUPYIONIEE 3aKOH COXPaHEHUS
MaccChl, CO3JJaHUE MOJICTICH MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech raza. CocraB Bo3ayxa. Kucinopon — aneMeHT u nipocTtoe BemiecTtBo. Haxoxaenue
KHCJIOPO/Ia B IPHpoJIe, pru3ndecKkre U XMMUYeCKHe CBOMCTBa (peakiuu ropenus). Okcuapl. [IpumeHenne
kuciopoga. CrocoObl TOJMyYEeHHs KHCIOpOoJa B J1a0OpaTopusix W Ha Npou3BojacTBe. Kpyrosopor
KHCJIOpoJia B mpupojie. O30H — alIoTponHas MOAU(PHUKALIAS KACIOPO/a.

TeroBoit 3dekT XUMUYECKOrO0 COCTOSHUS, TEPMOXUMUYECKHUE YpaBHEHHUS, DK30- U
SHIOTEPMUYECKHUE COCTOSIHUA. TOIUIMBO: yroiab U MeTaH. 3arpsi3HEHUE BO3yXa, CTENEHb HAPHUKOBOTO
saddekTa, pazpylieHre 030HOBOTO CIIOSI.

Bomopoa — anemeHT 1 npocToe BemecTBo. HaxoxaeHue B npupoze, pU3nyeckux ¥ XUMHUECKHX
CBOMCTBAX, IPUMEHEHUH, CIIoco0ax mojaydeHus. KucioTel ¥ comu.

Monsipablii 00beM ra3za. Pacy€rbl Mo XMMHYECKUM yPaBHEHUSM.

dusnyeckue cBoMcTBa Bo/bl. Boja kak pactBoputenb. PactBopsl. HacklieHHbIe M HEHACKIIIICHHBIE
pactBopbl. PacTBOprMOCTh BemiecTB B Boie. MaccoBasi 10Ji1 BEUIECTBA B PacTBOpE. XUMHUYECKHE
cBoicTBa BOAbl. OcHOBaHuA. Poib pacTBOPOB B MpHUpPOJE M B KU3HM yesnoBeka. KpyroBopor Boabl B
npupojie. 3arpsi3HeHNE OKpyXk arolen cpeabl BoA. OXpaHa U OYMCTKA BOJIBI.

Knaccudukamuss  Heopranmdeckux coeauHeHuid.  Oxcunel.  Knmaccudukanuss — OKCHIOB:
oneoOpa3ymomue (OCHOBHBIE, KHUCIOTHBIE, aM(oTepHble) W HeconeoOpasyromme. Homenknatypa
oKkcuJ0B. PU3NUECKUe U XUMUYECKHE CBOMCTBA OKCHIOB. [lomyueHne okcuios.

OcHoBanus. Knaccudukanust ocHOBaHMI: MIENOYM U HepeliaeMble OocHoBaHMs. HoMeHkmaTypa
ocHoBaHui. OCHOBaHbI PU3NYECKHE U XUMUYECKHE CBOMCTBA. [lomyueHne oCHOBaHMIA.

Kucnoter. Knaccuduxamus kucnor. Homenknarypa KUCIOTBL. DuU3NYECKHe U XHUMHYECKUE
cBoiicTBa KucaoT. Pan aktuBHoctn metasuioB H. H. bekerosa. [lonyuenne kucioTsl.



Conu. Homenknarypa coseil. @usnueckre u XuMudeckue cBoiictsa conu. Ilomyuenue coneil.

I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm

KaueCTBEHHOE OIPEAEIECHUE COAECPKaHMsI KMCIOpO1a B BO3/1yXe, [IOJIyUYEHHUE, COOP, paclio3HaBaHUE
Y U3y4eHHUE CBOMCTB KUCIIOPOJIa, HAOIOCHNE 33 B3aUMOACHCTBUEM BEILIECTB C KMCIOPOJIOM U yCIOBUI
BO3HHMKHOBEHHS U MOBBIILIEHUS TOPEHUs (TI0%kKapa), 03HAKOMJIEHHE C BBIOOPKaMU OKCHJI0B M OIIMCAHUE UX
CBOWCTB, IOJIyueHHe, cOOp, pacro3HaBaHUE U U3yYeHHE CBOMCTB OKCHIOB (TOPEHHE), B3aMMOACHCTBHUE
Coeaunennoro KoponesctBa ¢ okcugom Meau ( 11) (BO3MOXKHO HCIONB30BaHUE BUICOMATEPHAIIOB),
HaOmroieHue 00pa3IoB BEIIECTB, COoAepKammx 1 Mojb, McclaeqoBaHNWE €CTECTBEHHOT'O pPACTBOPEHUS
BELIECTB C IEPEMEHHOW pPacTBOPUMOCTbIO, IPHUTCOTOBIEHUE PACTBOPOB C  ONPEACICHHBIMU
pacnblICHHBIMU JI0JIIMU PACTBOPEHHOI'O BEILECTBA, B3aUMOJICHCTBUE BOJbl C METa/lIaMU (HAaTpUEM U
KajbIeM). ) (BO3MOYKHO MCIOJIb30BaHUE BUICOMATEPHAIIOB), UCCIICIOBAHUE 00PA3IlOB HEOPTraHUIECKUX
BELIECTB Pa3IMYHBIX KJIACCOB, HA0JIIOJIEHUE 32 U3MEHEHUEM OKpPACKU MHIUKATOPOB B pacTBOpax KUCIOT
U IIeNoYei, n3ydeHune B3auMoeiictus okcuaa meau ( 11) ¢ pacTBOpoM cepHOM KHCIOTBI, KUCIOTHI C
MeTajljlaMu, HeHTpalu3alus, MoJIy4eHHe HEPacTBOPUMBIX OCHOBAHUI, BEITECHEHUE OJJHOIO MeTalljia U3
JPYyTrOro pemieHHsl COJH, PEUICHHE SKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «BaxkHeiue Kiaccsl
HEOPraHUYECKUX COETUHEHUID).

Ilepuoanyecknit 3axoH u Ilepuogmyeckasi cucrema mo 3iaemenram JI. M. Menneneesa.
Crpoenne atoMoB. XumMuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE COCTOSIHUSA

[lepBpie Mepbl 1O OpraHM3alMM MUIIEBBIX 3JeMEHTOB. llpemioxkeHne o Ipynne CXOIHBIX
AJIEMEHTOB (ILEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METAJUIbl, TajOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
coJieprKarire aM(pOTEpHbIE OKCHUJIBI U THIPOKCH/IBI.

[Iepnonnuecknii 3akoH. Ilepuoguueckas cucrema ymnpasieHus sneMeHtamu [[. M. Menneneesa.
KopoTtkonepuoanas u anmunHonepuoiHas ¢popmel [leproanueckoil cucreMbl OCHOBHBIX 1eMeHTOB J1. 1.
Menneneesa. [leproas! u rpynibl. @U3HYECKH CMBICI TOCIIEA0BATEIBHOTO HOMEPa, HOMEPOB IEPUOJI0B
U TPYNIBI 3JIEMEHTOB.

Crpoenne aroMoB. CoctaB aTOMHBIX sifiep. M30Tonbl. DiieKTpoHbl. CTPOUTEIBCTBO AJIEKTPOHHOTO
obonouka atomoB nepBbix 20 anemenToB [lepuoanyeckoit cucrems J1. 1. MenneneeBa. XapakrepucTuka
XUMHYECKOT0 3JIEMEHTA T10 €ro MOJIOKEHUIO B nepuoaunyeckoi cucrteme J[. M. Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUs pajnyca aTOMOB 3JIEMEHTAPHBIX AJIEMEHTOB, METAJUIMYECKUX U
HEMETaJNINYECKUX CBOMCTB I10 IPyMIaM U MepHOAaM.

3HayeHHUEe MEePUOJUUECKOr0 3aKOHA U NMEPUOANYECKON CUCTEMBI SIBJISIOTCS SJIEMEHTAMU Pa3BUTHUS
Hayku U nipaktuku. Jl. 1. MenaeneeB — y4€HbIi ¥ rpakJIaHKH.

Xumnueckas cBs3b. KoBaneHTHast (IOJIIpHAs U HEMOJISIpHAs) CBsI3b. DJIEKTPOOTPHULIATEIBHOCTh
XMUMHUYECKHX 3JIeMEeHTOB. VIOHHas CBS3b.

Crenenp okucneHusi. OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE COCTOSIHUSA. IIpoliecchl OKuCIIEHUs U
BOCCTaHOBJICHHsI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm

ucciieloBaHre 00pas3IoB BEIECTB METAIJIOB U HEMETAJUIOB, B3aUMOAEHCTBIE M'MIPOKCHU/IA [IMHKA C
pacTBOpaMu KHMCJIOT W LIEJIOYeH, TMPOBEJEHHE ONBITOB, WJUIIOCTPUPYIOLUIMX BO3HUKHOBEHUE
OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX 3((eKTOB (ropenue, Peakuus paznoxeHus, COeAUHEHUS).

Meosrcnpeomemnuie ceazu

Peanuzanuss MeXNpeIMETHBIX CBs3€M NpHM M3YyYeHHH XUMHM B 8 Kiacce OCYIIECTBISETCS
IIOCPEJICTBOM HCIOJIb30BaHUSI KAaK €CTECTBEHHO-HAYYHbBIX IOHATHM, TaK M IOHATHH, SBIISIOLIUXCS
CHCTEMHBIMU JIJIs1 JIETKUX BELLECTB €CTECTBEHHO-HAYYHOT'O IMKJIA.

OOmire ecTecTBEHHO-HAy4YHbIE IOHATHS: HaydHble (DakThl, MIOTE3a, TEOPHs, 3aKOH, aHAu3,
CHHTE3, KJIacCHU(UKaLUs, NEePUOJTUYHOCTb, HAOIIOIEHHE, SKCIEPUMEHT, MOJETUPOBaHNUE, U3MEPEHHUE,
MOJIETIb, SIBJICHHUE.

®dusznka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIIbI, PaJIHNOAKTUBHOCTb,
MOJIEKyJia, CPEAHUIN 3apsij, BELIECTBO, TeJI0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBa, a3, (pusnueckas
BEJIMYMHA, BEJIMUYNHA U3MEPEHUSI, KOCMOC, IIIaHEeTa, 3B€3/1b1, COHIIE .

buonorus: ¢dorocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MONE3HbIE HCKONAaEMble, TOPHBbIE MOPOAbI, MOJE3HbIE
HCKOIIa€MbI€, TOIJIMBO, BOJAHBIE PECYPCHI.

9 KJIACC



BemecTBo 1 xXuMHYecKas peakuusi

[lepuoauueckuii 3akoH. Ilepuonuueckast cuctema ynpasieHus anementamu Jl. M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTb B CBOMCTBE PACKPBITHSI 3JIEMEHTOB IEPBLIX TPEX MEPUOJIOB, KA,
IIPEBPALICHUI U UX COCJUMHEHUN B COOTBETCTBHH C IIOJI0KEHHUEM 3JIEMEHTOB B [lepuoauueckoii cucreme
U IOCTPOEHUU UX aTOMOB.

CrpoeHue BemiecTB: BHJBI XUMHYECKUX CBsi3ed. Tumbl KpPUCTAUIMYECKUX  PEILETOK,
XapaKTepHU3yIOII1e CBONCTBA BELIECTB 110 TUITY KPUCTAUINYECKON PEIIETKY U BUJLy XUMUYECKON CBS3HU.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTaHWYECKHUX BEIIECTB. XMMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCSA K Pa3IMYHbIM  KJIaccaM HEOPraHMYECKUX COEAUHEHMM, TEHETUYecKas CBA3b
HEOpPraHMYECKUX BEIIECTB.

Knaccudukanuss BO3IEHCTBHS BCIEACTBHE pPA3IUYHBIX MNPUYMH (IO TPUYMHE H COCTaBy,
BO3HUKAIOIIEMY B SIBICHHSX, MO TEIUIOBOMY 3 QEKTy, 10 NPUYHHE CTETICHW OKUCICHHUS XMUMUYECKUX
JJIEMEHTOB, 110 OOpPAaTUMOCTH, IO IOCJIEJOBATEILHOMY KaTajlu3aTopy). ODK30- U SHIOTEPMHUYECKUE
COCTOSIHUS, TEPMOXUMUYECKUE YPABHEHHUSL.

[Ipemioxkenue o pexxruMe IKOHOMHYECKOTO pekuma. [loHsTHe 00 00paTUMBIX U HEOOPATUMBIX
NUIIeBbIX peakuusx. IIpemnoxkeHne O TOMOreHHBIX M TeTepOreHHbBIX peakiusax. [Ipeanoxkenue o
karanuze. [lpennokeHue o XUMHYECKOM paBHOBecHU. @DaKTOpbl, BIMSIONIME HAa CKOpPOCTh
HSKOHOMUYECKOTO COCTOSIHUSI U MOJIOKEHNE XUMHUECKOTO paBHOBECHSI.

OKHCHAUTENbHO-BOCCTAHOBUTENBHBIE  COCTOSIHUS,  JJIEKTPOHHBIA  OajlaHC,  OKUCIHUTEIbHO-
BOCCTaHOBUTEJIbHBIE CcOCTOSIHUS. (CoOCTaBlieHHE METOAMYECKUX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
METOJIOB C MCMOJIb30BaHHEM MeTo/1a OanaHca OanaHca.

Teopus 31eKTpONUTUYECKON AMCCOIUAIIMH. DIEKTPOIUTHI U HEINEKTPOIUThI. KaTnoHbI, aHHOHBI.
MexaHu3M JUCCOLMALIMM BEUIECTB C PAa3IMYHBIMU XUMHUYECKUMHU CBA3SIMH. CTENEHb IUCCOIUAIINH.
CunbHbI€ U ci1a0ble AIEKTPOIIUTHI.

Peakunn moHHOro obmeHa. YcinoBHUS MPOTEKAHHWS HMOHHOTO OOMEHa, MOJHbIE U COKpaIlEHHbIE
HOHHBbIE ypaBHEHHs. CBOWCTBa KHUCJIOT, OCHOBAaHMH M COJIEH B CYLIECTBYIOIIUX 3JIEKTPOJUTHUYECKUX
nucconuanusax. KauecTBeHHbIE COCTOSIHUS HAa HOHBI. [Ipeoxkenne o ruipoause comnu.

Xumuueckuit IKCnepumenm

oOcietoBaHNe ¢ MOJAETSMU KPUCTAIUIMUECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB METaNIOB U
HeMeTa/uioB (TpaduTa W arMasa), CIOXKHBIX BEIIECTB (XJIOpUIA HATPHs), UCCICAOBAHUE 3aBUCHMOCTH
CKOPOCTHM  XHMHYECKOIO0 pEXKHMa OT BO3JCUCTBHUS  pa3aMuHbIX  (AKTOPOB, HCCIETOBAaHUE
AJIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLIECCOB JUCCOLMALNN KHCIOT, IIEJIOYEed U COJeH
(BO3MOXKHO HCIIOJIb30BaHHE BHUJIECO MAaTepHalibl), MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOMIUX MPU3HAKU
MpPOTEeKaHHus MOHHOro oOMeHa (0Opa3oBaHME OCAJKU, BBIJEIIEHUE ra3a, 0O0pa3oBaHHE BOJIbI), OMbBITHI,
WUTIOCTPUPYIOUINE MPU3HAKU OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCOB (ropeHue, Pexum
pa3ioXKeHusl, COEAMHEHHUs), pPACIO3HABaHHE HEOPTaHMYECKHUX BEIIECTB C IMOMOIIBI0 KayeCTBEHHBIX
3aps/10B HAa UOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4.

HeMmeTa/iibl M HX COeIUHEHUS

OO01ue xapakTepucTUKU ranoreHoB. OcoOOEHHOCTH COXPaHEHHsI aTOMOB, XapaKTEPHBIE CTENEHU
okucnenus. CTpoeHue u GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHoB. XMMHUECKHUE CBONCTBA
Mo TUITy XJiopa (B3aUMOJIEHCTBHE C METalJlaMHU, HeMeTaliamMu, menodamu). Xsnopeogopoa. ComnsHas
KHCJIOTa, XMMUYECKHME CBOWCTBA, MOJy4YeHUE, NMpUMEHeHue. [leficTBue Xjopa M XJIOPOBOAOPOJA Ha
OpraHu3M 4yenoBeka. BaxkHeillne XJI0puapl U UX HAX0XKACHUE B IPUPOJE.

OObmas xapakrepuctuka dmeMeHToB VI  A-rpynnbl. OcoOeHHOCTHM COXpaHEHHs aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne u GU3NIeCKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPO U
cepbl. AJUIOTPOITHbIE MOAM(UKAIIMKN KHUCIOpOaa U cepbl. XUMUYeCcKue cBoiicTBa cepbl. CepoBOIOpO/I,
CTpoeHue, (HU3MUECKHe M XUMHUYECKHe CBONCTBA. OKCUABI Cepbl MPEACTABISAIOT COOOH KHCIOTHBIE
okcupl. CepHas KUCIIOTa, (pU3NUYecKre U XUMUYECKHe CBOMCTBa (001I1e MPeICTaBUTENN KJIacca KUCIOT
1 0coObIe CBOWCTBA). XUMHUYECKHE SBJICHHS, BKIIIOUEHHE B OCHOBY ITPOMBIIIIEHHOT'O MOTY4YEHUS CEPHOM
KkucioTel. [Ipumenenue cepHoil kucioTel. Coau CepHONW KUCIOTHI, paBHasl peakuus Ha CyJb(paT-HOH.
HaxoxzaeHne cepbl M MX COCOUHEHMM B NPHUPOAE. XUMHUYECKOE 3arpsA3HEHHE OKPYIKAIOLIEH Cpeabl
COEMHEHUSIMH cepbl (KMCIOTHBIE JI0K/IH, 3arps3HEeHHE BO3lyXa U BOJIOEMOB), KaK €ro Mpe10TBPaTHUTh.

OOmast xapakTepucTuka 3yeMeHTOB V  A-rpynmbl. OCOOEHHOCTH COXpaHEHHs aTOMOB,
XapaKkTepHble CTEMEHNU OKUCIEHUS. A30T paclpoCcTpaHsieTcs B MPpUpoe, PU3HUECKUMH U XUMUYECKUMHU
cBoiictBamu. KpyroBopor azora B mpupoje. AMMHAK, €ro (uU3M4YecKue U XUMHUYECKHE CBOWCTBA,



nonyyeHue W npumeHenue. Conu amMMuaka, MX (U3UUYECKHE M XUMHUYECKHE CBOWCTBA, MPHMEHEHHUE.
KadecTBeHHast peakiiysi Ha HOHBI aMMHUaKa. A30THas KHCIIOTa, €€ MOJyYeHue, (pru3ndeckne 1 XUMUIEeCKHe
cBoiicTBa (00IIMe KaK MPEICTaBUTEIHM KJacca KUCIOT M OTIMYMTENIbHBIE CBOIWCTBA). Vcmonb3oBaHue
HUTPATOB M COJM aMMHaKka B KayeCTBE MMHEPAJIBHBIX YJI0OpeHMH. XUMHUYECKOE 3arps3HEHue
OKpYy’)Kalollled cpeibl COECIMHEHUSIMU a30Ta (KUCIOTHBIE AOXKAW, 3arps3HEHUE BO3AyXa, IOYBBI U
Bo10éMOB). Docdop, amtorponHbie Moaudukanuu dochopa, GU3NUECKHe U XMMUYECKHE CBOMCTBA.
Oxcupn dochopa ( V) u dochopHas kuciora, Gpu3HMUECKHe W XUMHYECKHE CBOWCTBA, IMOJIyYCHHE.
Hcnonp3oBanue GochaToB B Ka4ecTBE MHHEPATBHBIX YI00pEHUH.

Oobmass xapakrepuctuka 3meMeHToB |V A-rpynnbl. OcoOEHHOCTH COXpaHEHHs aTOMOB,
XapakTepHbIE CTETMEHW OKUCICHHS. YTIIEPOA, aUIOTPOIIHBIE MOAW(UKAINKN, PpACIpOCTPaHEHUE B
npupoje, (Gpu3nYecKkne U XUMUYECKHe CBoWCTBA. AncopOums. KpyroBopoT BBINOJHSETCS B MPUPOJE.
Oxcunel xy1opa, ux GU3NIecKue 1 XMMUYECKHe CBOWCTBA, JICWCTBUE HA JKUBBIC OPTaHU3MBbI, ITOJTyUYEHHE U
pUMEHEHHE. DKOJIOTHYECKHEe TPOOIeMbI, CBsI3aHHbIE ¢ OKCHI0M Bo3ayxa ( IV ), rumnoresa rio6aabHOTro
MOTEIUICHUS] KIUMAaTa, MapHUKOBBIA A(PQeKT. YToipHAas KHCIOTa W €€ COJH, WX (U3NYECKUE |
XMMHYECKHE CBOMCTBA, IOJy4eHHE U TNpuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO0341CTBE.

[lepBoHayanbHbIE TOHATHS 00 U3MEPSEMBIX BEUIECTBAX, KAK O COEIMHEHUAX OKpPY KaroIIeH cpebl
(MeraH, 3TaH, ATWUJIEH, AlleTUJIEH, 3TAHOJ, IVIMLEPHH, YKCycHas kuciora). [IpupoaHble UCTOYHMKHU
YIJIEBOAOPOIOB (Yrojb, IPUPOAHBIN ra3, HEPTh), MPOIYKTH UX NepepaboTKu (OEH3UH), UX POJb B OBITY
U TIpoMblIluIeHHOCTH. [Ipenoxkenne o ®NU3HEHHO BaXKHBIX BEILIECTBAX: XKHUPax, OeNKax, yriaeBoaax — 1 ux
pOJIU B )KM3HU ueloBeka. MaTepuaabHOE €JMHCTBO M HEOPTaHUYECKHE COEUHEHNS.

Kpemuuii, ero ¢usnyeckue u XUMHUYECKHE CBOICTBa, MoslydeHue u npuMmenenue. CoeauHeHus
KpeMHusi B mpupoze. OOmue mpescraieHus o0 okcume kpemuus ( IV ) u kpemHHEBOW KHCoOTE.
CunukaTel, X MCIOJBb30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BakHelIe cTpouTeNnbHbIE MaTepHallbl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpobmeMbr 0e30mMacHOTO  HMCHOJb30BAHUS
CTPOMTENIbHBIX MAaTEPHUAJIOB B IIOBCEHEBHOM KU3HU.

Xumuyeckuil IKcnepumenm

UCClIeIoBaHNE 00pa3l0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISIHOM KHUCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX COEIMHEHUH Ha XJIOPUIA-UOHBI M HAOIIOJEHHE NPU3HAKOB UX IMPOTEKaHMs, OIBITHI,
OoTpakeHHe (U3MUECKMX UM XUMHUYECKHUX CBOWCTB TaJOr€HOB M HX COEIUHEHHH (BO3MOXKHO
WCIIOIb30BAHUE  BHUJIEOMATEPHAIIOB), O3HAKOMJICHHE ¢ oOpa3laMu XJOPUAOB  (TaJIOTCHHJIOB),
O3HAKOMJIEHHE C 00pa3laMy. Cepbl U UX COEIMHEHUSIMHU (BO3MOKHO MCIIOJIb30BaHUE BUAECOMATEPHUATIOB),
HaOJI0/IEHHE 3a MPOLIECCOM O0YITIMBaHMs caxapa MoJ JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI,
M3yYEHHUE SKCIUTyaTallMOHHBIX CBOWCTB pa30aBiIEHHOW CEpHOW KUCIIOTHI, IPOBEJEHHE KaueCTBEHHOI'O
pexuMma Ha cyiab(haT-uOH M HaOIIoeHHe NPU3HAKOB €€ MpOTeKaHWs, HaOmoJIeHHe ¢ (PU3NYECKUMHU
cBOWcTBaMM a3o0Ta, (¢ochopa M HUX COeIMHEHHMH. (BO3MOXKHO HCIIOJIb30BAaHUE BHUIEOMATEPUATIOB),
cOopamu a30THBIX U (ochOpPHBIX YyI0OpEeHUi, nomyueHue, cOop, paclio3HaBaHUE U U3yYEHHE CBOMCTB
aMMMaKa, NPOBEJICHHE KaueCTBEHHBIX MOHOB aMMOHHA M (pocdar-MoHa M H3yuyEHHME NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCHUCTBUS KOHLEHTPUPOBAHHOM a30THOM KHMCIOTBI C MeAbl0 (BO3MOXKHO
HCIOJIb30BAHUE BUEOMATEPHAIIOB), U3yUEHHE MOJIEJIeH KPUCTANIMYECKUX PEelIETOK aiMasa, rpadura,
¢bysuiepeHa, 03HaKOMJIEHHE € aAcopOLMell pacTBOPOB BEIIECTB AKTUBUPOBAHHBIM YIVIEM U METOIOM
[IPOTHBOra3a, IojxydeHue, cOop, pacro3HaBaHWE U M3Y4YEHHUE CBOMCTB YIJIEKHCIIOTO Ia3a, MPOBEICHUE
Ka4eCTBEHHBIX YIJIEBOJIOPOJIOB Ha KapOOHAThI M CUIMKAT-UOHBI M U3YUYEHUE IPU3HAKOB UX IPOTEKaHUS,
O3HAKOMJIEHHUE C MPOU3BOJICTBO CHJIMKATHOM MPOAYKIMH, PELICHHE SKCIEPUMEHTAIbHBIX 331a4 [0 TeMe
«BaxHeilne HeMeTaIbl U UX COCUHEHUS.

MeTaJjliibl M UX COeANHEHMS

OOmiast xapakTepucTUKa 371eMeHTOB J[. — Marepuaiibl Ha OCHOBAaHMM HMX pPAacIOJIOKEHHUS B
ITepnoanueckoit cucreme aeMeHnToB . M. Menneneesa u HanpsbkeHue aromMoB. CTpOEHHE METAIIOB.
Mertannuueckass CBS3b W MeETaJUIMUYECKas KPHCTANIMUECKass pemeTka. ONeKTPOXMUMHUYECKHH psf
HanpsDKEHHbBIX MeTaoB. DU3HUecKre U XMMUYECKHEe CBOMCTBA MeTallIoB. OO1Me crnocoObl MOTyYeHUs
MeTayuioB. [IpennoxeHne Mo peMOHTY OCHOBHBIX MaTe€pHajoB, CIIOCOOBI 3aIUTHI UX OT MOBPEXKIACHUS.
CnutaBsl (cTanb, 4yryH, AIOPaIIOMUHUM, OpOH3a) U UX IPUMEHEHHUE B OBITY U IMPOMBIIUIEHHOCTH.

[Ilenounble Merasuibl: mosiokeHue B Ilepuoaunueckoi cucreMe OCHOBHBIX diemeHTOB JI. H.
MenneneeBa, CTpOEHUE UX aTOMOB, HAXOXKJAEHHUE B Npupoze. Pusndeckue u XMMHUYECKUE CBOWCTBA (Ha
npuMepe HaTpus U Kanusi). OKCUIbl M THAPOKCUIBI HATpHs U Kaiusl. [IpuMeHeHne 1menoyHbIX MeTauioB
U UX COCIUHEHUH.



[[lenoyHo3emenpHbIE METAIBI MAarHuidi W KaJbLUU: MOJokeHue B llepuogmyeckoid cucreme ¢
ncnoJib3oBanueM sneMeHtoB J[. M. MeHneneeBa, CTpOEHHME HX aTOMOB, HAXOXKJICHUE B IPUPOJIE.
dusnyuecKkre U XMMUYECKUE CBOMCTBA MarHus U sBJieHUs. Baxueinme coenuuenust (OKCHUI, THAPOKCHUI,
conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ OTpaHuYCHUSI.

ANIOMMHUI: TIOJIOKEHUE B IEpUOaMYecKon cucreMe snemeHToB [l M. MeHnneneeBa, crpoeHue
aToMa, HaXOXJeHHUE B mpupoje. OPU3NYECKUE U XUMUYECKUE CBOWCTBA IOJBEPrarOTCs BO3JCHCTBHUIO.
AmdorepHbIe CBOIICTBAa OKCHA U THIPOKCHU/IA BIHSIOT.

Keneszo: noyokeHue B nepuoandeckon cucreme anementoB . 1. MenneneeBa, ctpoeHue atoma,
HaxoJieHue B npupojie. Pusndeckue u XUMUYECKUE CBOMCTBA xene3a. OKCUIbI, TUIPOKCHIBI U TBEPbIS
BemectBa xene3a (1) uxenesa (111), ux cocras, cBoiicTBa U NOTyUCHHE.

Xumuueckuii IKcnepumenm

03HaKOMJIEHHE € 00pa3liaMy METAJUIOB U CIIJIaBOB, UX (PU3MUECKUMHU NPOSIBICHUSAMMU, UCCIIEI0BAaHUE
pe3yJIbTaTOB KPHUCTAJUIOB METAJIOB (BO3MOMKHO HCIIOJIb30BAaHUE BUJIEOMATEPHANIOB), B3aUMOJICHCTBHE
OKCHJIOB METAJUIOB M HATpUs C BOAOM (BO3MOXKHO HCIIOJIb30BAHME BUAECOMATEPUAIOB), MCCIIEI0BAHUE
CBOMCTB JKECTKOM BOMBI, Ipolecca TOPEHHs XKejle3a B KUCIOPoJe (BO3MOMKHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB) , NMPU3HAKK TMPOTEKAHUs KAYECTBEHHBIX Pa3psI0B HAa MOHBI: MAarHus, UCTOYHHUKH,
BKJTIIOYAIOT, MHKA, xkene3a (1) uxenesa (1), meau (11), HabmoaeHre 1 ONTMCaHUE TPOIIECCOB TOPEHUS
MOHAMM HaTpus, KaJusg U UCTOYHUKOB (BO3MOKHO HCIOJIb30BAaHUE BUJCOMATEPHAIIOB), HCCIEIOBAHUE
amdoTepHbIe CBOMCTBA THAPOKCHIA BO3JCHCTBYIOT U THIPOKCH/IA IIUHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BakHelne MeTajlIbl U UX COCIUHECHUS.

XuMHs M OKpYKaoLiasi cpeaa

BemecTBa 1 Matepualibl B IOBCEAHEBHOM XKU3HU YelloBeKa. bezonacHoe ncnoib30BaHne BEIECTB
1 BO3/IeCTBHE B OBITY. [lepBasi moMoIIs MpH 0’KOTaX U OTPABJICHUSX.

XUMHYECKOe 3arps3HEHHE OKpY’Karolled cpenapl (mpeaenbHas [IOMyCTHUMas KOHIEHTpaIus
BelecTs, naiee — [1JIK). Posib xumuu B penieHnn 3K0JI0rH4ecKuX mpooIieM.

Xumuueckuit IKCnepumenm:

M3yueHHe 00pa3IloB MaTEPHAIIOB (CTEKIIO, CTIABBI METAJNIOB, TTOJIMMEPHBIE MaTEPHAIIbI ).

Mesrcnpeomemnuie ceasu

Peanuzanusi MeXNpeAMETHBIX CBA3€H MpU M3YyYEeHHMM XUMUU B 9 Kiacce OCYIIECTBISETCS
IIOCPEJICTBOM HCIHOJB30BAHUS KAaK €CTECTBEHHO-HAYYHBIX IOHATUM, TaK W IOHATUH, SBISIOLIUXCS
CUCTEMHBIMU JUIS JIETKUX BEUIECTB €CTECTBEHHO-HAYYHOI'O LIMKIIA.

OOmue ecTecTBEHHO-HAYYHBIE MOHATHUS: HayudHble (aKThl, TUIOTE3a, 3aKOH, TEOPUs, aHAJIM3,
CUHTE3, KiaccuuKalus, MepruoJIuIHOCTh, HAOIIOACHNUE, SKCIIEPUMEHT, MOJEIUPOBaHUE, U3MEPEHUE,
MO/IETIb, SIBJICHUE, TAPHUKOBBII 3(P(EKT, TEXHOJIOT s, MaTEPHAIIbI.

du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PAIMOAKTUBHOCTb,
MOJIEKYJa, DSJICKTPUYECKUH 3apsii, NPOBOJHUKU, MOJYNPOBOJHUKU, AUIICKTPUKH, (DOTOIIEMEHT,
BEIIIECTBO, TeJI0, O0BEM, arperaTHOE COCTOSHHME BEIIEeCTBA, a3, PacTBOPEHHE, PACTBOPUMOCTb,
KpUCTAJIJIMYECKas PelIéTka, CIUIaBbl, (pU3nueckue n3MepeHusi, Mporu3BOIHbIE U3MEPEHHSI, KOCMUYECKOE
MIPOCTPAHCTBO, IIJIaHeTa, 3BE3/bl, COoHIIE.

buonorusi: ¢otocunTes, gpixanwe, Ouocdepa, -dKOCHCTEMa, MHUHEpAIbHBIE YIOOpEHUs,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHThI, IUTATEJIbHbIE BELIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MONE3HBIE MCKONAEMbIe, TOPHBIC MOPOJBI, IOJIE3HbIE
HCKOIIaeMbl€, TOIIMBO, BOJHBIE PECYPCHI.

IInanupyemble pe3yJibTaThbl OCBOCHHS Y4eOHOI0 IMpeaMeTa

OcBoeHne yueOHOro npeamera «XHMUS» Ha YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUs JOJIKHO
00ecreynTh JOCTHKEHHUE CIEAYIOMUX 00yUJaroIUMUCS TUYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3yjibTaTbl OCBOCHUSA TPOrpaMMbl 0a3oBoi O6pa3OBaTeJIBHOI>’I JACATCIIBHOCTH
3aKIIIOYAI0TCA B ITPOBCACHUN O6y‘-ICHI/ISI B CAUMHCTBC O6p8.30BaTCJIBHOI71 1 BOCIIUTATEIIbHOM JIeSITeIbHOCTH
B COOTBCTCTBUU C BKIIFOYCHUECM COITUOKYJIBTYPHBIX U JYXOBHO-HPABCTBCHHBIX HCHHOCTCﬁ, MMPOBOANMBIX
B O6H.[CCTBC CO6J'IIO,I[CHI/IH 1 HOPpMaMH MMOBCACHUS U CO6J'IIOI[CHI/I$I nmponecca CaMOIIO3HaHUs, CaMOPAa3BUTHU S
1 conuaan3anuu O6yanOIJ_[I/IXCH.



JINYHOCTHBIE PE3yJIbTAaThl OTPAXKEHUS CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOAUTH CHCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U pacIIMpPEHUs ONbITa ACSITEIbHOCTH HAa €€ OCHOBE, B TOM UHUCIIE
B YaCTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUSI |

LIEHHOCTHBIE OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPMUECKOMY H HAy4yHOMY
HACJIe/IMI0, TTIOHUMAaHKUE 3HAYEHUSI XUMUYECKOW HAyKd B COBPEMEHHOMW >KM3HU OOIIECTBa, CIOCOOHOCTH
BJIAQJIETh JOCTOBEPHOW HH(OpMAIUMel O TMEepeAoBbIX IOCTIKEHUSX W OTKPBITUSAX MHPOBOH U
OTE€UYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTh B HAyUHBIX 3HAHUAX O yCTPOMCTBAX MHUpa U OOIIECTBA;

2) BBICIIIEE OOpa30BaHUeE:

IIPEJICTaBICHUE O COL[MAIbHBIX HOpMax U MpaBUIaX MEXKIUYHOCTHBIX OTHOUIEHUH B KOJJIEKTUBE,
KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJE3HOM, y4eOHO-HCCIIeI0BATEIbCKOM,
TBOPUYECKOH M JIPYruX BUJAX JESITEIbHOCTH, IIOJrOTOBKE K Pa3HOOOpPA3HON COBMECTHOM JIEATEIbHOCTH
[P BBIOJHEHUM Y4EeOHBIX, I103HABATEIbHBIX 3aJa4, BBINOJIHEHUMM XMMHUYECKUX SKCIEPUMEHTOB,
COCTaBJICHUM yUEOHBIX IIPOEKTOB, CTPEMJICHHUSIX K B3aMMOIIOHMMAHHMIO M B3aUMOIIOMOIIM. B IIPOLIECCE
9TON y4eOHO! e TeIbHOCTH, AaHAJTU3UPYNUTE CBOE MTOBEACHHUE U TOCTYIIKA CBOMX TOBApUILEH ¢ MO3ULINUN
MOPAJIbHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCIEAYIOUIUX IEHCTBUM;

3) HEHHOCTH HAYYHOI' O MO3HAHUS |

MHPOBO33PEHUYECKUE HAyYHbIE MPEACTaBICHUS O (QU3MUECKUX CBOWCTBAX U COCTOSIHUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY MOAXOAY Pa3BUTHA HayKM W (PyHIAMEHTAJIbHBIX NPUHIUIIOB JUIsS
MMOHUMAaHMs CYIIHOCTH KapTUH MUpa, MPEJICTaBICHUs] 00 OCHOBHBIX NMPUHIUINAX PAa3BUTUS HPUPOIbI,
B3aMMOCBSI35IX 4eJIOBEKA C PUPOIHOM CPENOM, O pOJIM XUMHUH B ITO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABaTeIbHbIE MOTHUBBI, HalpaBJICHHbIE Ha MOJYyYE€HHUE HOBBIX 3HAaHUI B 00JacTU XHMHH,
HEOOXOUMBIX JUIsl HAOIOEHHS 3a TIPOLIECCAMH M MEPOIIPUSITUSIMU, TI03HABATEIbHON, HH(POPMAIIMOHHON
U YUTATENIbCKOM KyJIbTYpbl, B TOM 4YHCJIE€ HaBBIKM pabOThl ¢ y4eOHBIMM TEKCTAMH CAMOCTOSTEIBHO,
CIIPaBOYHOMN JTUTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMU UH(POPMAITMOHHBIMHU TEXHOJIOTHUSMU,

UHTEpeC K OOy4YeHHUI0 U TO03HAHUIO, JI0OO3HATEIbHOCTh, TOTOBHOCTb M CIOCOOHOCTH K
caM000pa30BaHUIO, TMPOEKTHOW M HCCIENOBATEIbCKOM MAESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPAaBJIEHHOCTH U YPOBHS 00yU€HUs B TIEPCIIEKTUBE;

4) popMupoBaHHe KYJIbTYPbI 310POBbSI :

OCO3HaHHE IIEHHOCTEH KM3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3JI0POBbIO, YCTAHOBKA Ha
3I0pOBBIM 00pa3 >KU3HHU, OCO3HAHME TOCIEICTBUI M HEMPUSATHBIX BPEIHBIX MPHUBBIYEK (ynOTpeOieHue
AJIKOTOJ151, HAPKOTHUKOB, KYpEHHsI ), HEOOXOIUMOCTh COOJIIOICHUS TTPaBUJI 0€301TaCHOCTH TIPH JIBUYKEHUU C
XMMHUYECKUMHU BEIIECTBAMH B ObITY U 0OOCHOBAHUE JKU3HH;

5) Tpy10BOro BOCIIUTAHHUS:

MHTEPEC K MPaKTUUYECKOMY M3y4YeHHUIO mpodeccuil u TpyAa, yBaKEHHE K TPYAYy U pe3yibTaraM
TPYJIOBOW JEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUNW MO XUMUH,
OCO3HAHHBII BBIOOP MHAMBUAYAIBHON TPAEKTOPHUH, IPOJOIKEHUE 00pa30BaHUs C yUETOM JTHMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTEH K XUMUH, CBS3SIM U yCIIeXaM, yCIIEUTHOCTh NMPoQecCuOHANbHAS I1eATEIbHOCTh
U pa3BUTHE HEOOXOAUMBIX YMEHHH, FTOTOBHOCTD aJaTUPOBATHCS B MPOGECCHOHATBHOMN CPE/IE;

6) 3K0JI0rHYecKoe BOCIIUTAHUE:

DKOJOrH4eCcKOe OTHOIIEHUE K MPUPO/IE KaK HICTOYHUKY JKU3HH Ha 3eMJie, Ha OCHOBE €€ OCBEILICHUS,
MOHUMAaHHE IIEHHOCTeW 370poBoro u 0Oe3omacHoro oOpas3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY MPHUHIMITY U TCUXHYECKOMY 370POBBIO, OCO3HAHHE MPHUHIMIIOB COOJIOICHUS MPAaBUII
0€30I1acHOT0 MOBEICHUs TP pabOTE C BEIIECTBAMH, a TAK)KE B YCTAHOBIIEHHOM IMOPSIIKE, YTPOKAIOLIEM
3JI0POBBIO U KHU3HB JIHOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HaHWsS, IMOJYYCHHbIE MPH H3YYEHUU XUMUH, JJs pelIeHus 3ajad,
OKpY’KaroIiel NMpUpPOTHON cpeJibl, Ul MOBBILICHUS YPOBHS 0CO00M KYJIBTYpPbI, OCO3HAHUS IJ100aTBHOTO
XapakTepa JKOJOTHYECKUX MpodjJeM U CcHoco0OB HUX PpEHIeHUs C IOMOUIbI0 METOAOB XUMMH,
HKOJIOTMYECKOTO MBIIIICHHS], HAaBBIKOB PYKOBOJICTBA MMHU B MO3HABaTENbHON, KOMMYHHUKATUBHOU H
COLIMAJIbHOM c(epe. MpaKTHKa.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MCTAINPpCAMCTHBIX  PE3YJIbTATOB  HUMCHOTCA  3HAYUMBIC IS (I)OpMHpOBaHI/I}I
MHUPOBO33pPCHUA O6H.I€HayQHLIe TIOHATHA (3aKOH, TCOpUs, MPUHIIUII, TUIIOTEC3A, (I)aKT, CUCTCMa, IPOILCCC,
OKCIICPUMCHT U ;prrne), KOTOPBIC UCIOJIB3YIOTCA B €CTCCTBCHHO-HAYUYHBIX XUMHUUYCCKUX MPEAMCTAX U



MO3BOJISIIOT Ha OCHOBE 3HAHWMH W3 3THUX MPEIMETOB (OPMHPOBATH MPEACTABICHUSA. O IEIOCTHOCTH
HAY4YHOW KapTHHBI MUpA, U YHUBEpCAIbHbIC HaydHbIC JCHCTBUS (IT03HABATEIbHBIC, KOMMYHUKATUBHBIC,
PEryJIATUBHBIC), KOTOPBIC TIO3BOJISIFOT 00SCIICYUTh MIOMOIIL K CAMOCTOSATEIbHOMY IIJIAHUPOBAHUIO U SIBHO
y4e0HOU e TeIbHOCTH.

Ilo3naBaTebHBbIE YHHBEPCAJbHbIE TEXHOJIOTHYECKHUE NeHCTBHUSA

ba3oBble Jloruveckue 1eiicTBU:

METO/IbI UCIIOJIb30BATh MPUEMBI JIOTUYECKOTO MBILIJICHHS ITPH OCBOEHUH 3HAHUM: PACKPBITH CMBICT
MOHATUN (BBIACIUTD WX XapaKTepHbIC MPU3HAKHU, COXPAHUTH B3aUMOCBS3b C JPYTUMH TOHSTHAMH),
WCII0JIb30BATh KOHIEMIIUHU JIJIs1 OOBSICHEHUS OTACIIbHBIX (DAKTOB M HAMpPaBIICHUN, BBIOOPKY OCHOBAHUS U
KpUTEepus I KilacCH(PHUKAIMK XUMHYECKUX BEIISCTB M 3aKOHOMEPHOCTEH, COXpaHEHUE MPUYUHHO-
MOCJICIYIOIINE CBSI3M MEXIY OOBbEKTaMU M3YUYCHHsI, CTPOAT JIOTUUECKHE PACCYXICHUSI (MHIyKTHUBHbIE,
JETYKTUBHBIE, TI0 aHAJIOTUSIM ), JIEJIAI0T BBHIBOBI U 3aKJIIOUCHHS;

yMETh TPUMEHSITh B TMPOIECCE TO3HAHUA TMOHATUN (NPEAMETHBIE M METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICIIN, UCIIOIB30BATh B XUMUH, TPEOOPA30BHIBATEH ITUPOKO MTPUMEHIEMbIE
B XUMHUHU MOJICIBHBIC TIPEJICTABICHUS] — XUMUYECKUN 3HAK (CHMBOJUYECKUE DJIEMEHTHI), XUMUYECKYIO
dhopmyny U ypaBHEHUE, MEIUIIMHCKUM PEKUM — TIPU BBITIOJIHEHUH Y4€OHO-TTO3HABATEIBHBIX 3a/1a4 , C
YYETOM OTUX MOJICIbHBIX TMPEJICTABICHUN BBISIBIAT, M XapaKTEPHU30BaTh OTJEIbHBIC TPU3HAKU
M3y4yaeMbIX OOBEKTOB — DJEMEHTApHBIX BEHIECTB U (DU3MYECKUX TPUYUH, BBISBISATH 0OIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CJIEACTBEHHBIE CBSI3M W MPOTUBOPEUYMS B H3Yy4YaEMbIX IPOLECCAX U
SIBJICHUSX.

basoBble ucciienoBare/ibcKkie 1eMCTBUA |

YMETh HCIOJIb30BaTh MMOCTABJIEHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B
KauecTBe OCHOB JyIsi (DOPMHUPOBAHUS THUIIOTE3 IO HAIMPABICHUIO K MPABWJIBHOCTU BBICKA3BIBAEMBIX
CYXICHU;

MpuoOOpeTEeHNe ONbITa 10 IJIAHUPOBAHHWIO, OpPTraHMU3allMd U TPOBEJICHUIO YUYCHHYECKHX
SKCIEPUMEHTOB, yMEHHE HaOI0JaTh 3a XOJOM IMpollecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro
pe3ynbTar, (opMmynaupoBaTh 0000IIEHHS U BBIBOJABI 10 pe3ysibTaTaM IPOBEAEHHOTO OIbITA,
HCCIIEIOBaHMsI, COCTABIsIET OTUET O MPOJIesIaHHOM padoTe.

PatGora ¢ undopmanmeii:

yMEHHUE BbIOUPATh, aHAIU3UPOBATh M UHTEPIPETUPOBATH HH(GOPMAIUIO PA3IMYHBIX BUAOB U (HOpM
MIpPE/ICTaBJICHUS], TMIOJIy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (HAay4HO-TIONMYJIsIipHAs JIUTEparypa IO
XUMHUYECKOMY COZEpKAHHIO, CIIPaBOUHBIE TOCO0Ms, pecypchl HTepHeTa), OlleHUBAaTh MPOTUBOPEUYUBYIO
1 HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE MPUMEHITHh pa3jIMYHble METOAbl M 3allpOChl MpPHU MOUCKE U 0TOOpe HHbOpMaluu U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX Ui BBINOJHEHUS Y4YEOHBIX M I1O3HABATENbHBIX 337134
ONpEAENICHHOr0 THIA, NPUOOpPETEeHHEe OMNbiTa B OOJACTH HCIOJIB30BaHUS HMH(POPMAIIOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTMH, BIJIAJICHUE KYyJIbTYPOM, AaKTUBHOE HCIOJIb30BAHUE PA3JIUYHBIX
MTOMCKOBBIX CHCTEM, CAaMOCTOSATEIbHO BBIOMPATh ONTUMAIbHYIO (POpPMY IpeacTaBieHrs UHPOPMALUHN U
WUTIOCTPUPOBATh pelIaeMble 3aJaud TEePEeHOCHBIMU CXeMaMH, AuarpaMMaMH, APYTrUMH (opmaMu
rpauKoOB M UX KOMOWHAIIUSIMH;

yYMETh UCMOJIb30BaTh U aHAIM3UPOBATH B Mpoliecce Y4eOHOM 1 UCCIe0BATEIbCKON AeITeTbHOCTH
MH(OPMALIUIO O BIUSHUU TPOMBIIIIIEHHOCTH, CEIBCKOTO XO035ICTBA, CEJILCKOT0 X035HUCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPYKAIOILEH IPUPOTHOM CpEe/Ibl.

KoMMyHHKaTHBHBIE YHUBePCATbHbIE TEXHOJIOTHYECKHE IeHCTBUS:

HaBBIKM 3a/1aBaTh BONPOCHl (B XoJe Juanora U (WiM) OOCYXIEHHs) IO CYLIECTBYIOIIEH
o0cyxaemMoit Teme, (popMyJIMpoBaTh CBOM NPEJIOKEHHUSI OTHOCUTENBHO BBIMOJIHEHUS MPEAI0KEHHOM
3aJauu;

JOCTH)KEHUSI pe3yJbTaToOB, IMOJIYYEHHBIX B IO3HABATEJbHOM JEATENBHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTax; JIeNaTh MPE3CHTALMIO PEe3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIIEpUMEHTa
(J1abopaTOpHOro OmbITa, J1a0OPaTOPHOW PAOOTHI MO MCCIEJOBAHUIO CBOMCTB BEIIECTB, Yy4E€OHOTO
MIPOEKTA);

METO/Ibl COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIIbHON U MCCIIeI0BATEIbCKON
JeATeIbHOCTH NPU BO3HUKHOBEHMM MpOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COIJIACOBAHUS



no3unuii (00CyX1eHHsI, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALMS IEHCTBUI yUaCTHUKOB,
OIIpEe/IETICHUE OIIPENIECTICHHBIX 110 KPUTEPUSAM KauecTBa BBIIIOJIHEHHOW pabOThI U ApYyTruUe).

PeryisiTuBHbIC yHUBEPCAIbHbIC TEXHOJIOIHYECKHE 1eiCTBUA:

YMEHHE  CaMOCTOSITENIbBHO  ONpPEAENATh LU  JCATENbHOCTH, IUIAHUPOBAaTh, U3y4darb,
KOHTPOJIUPOBATh M TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO AEATEIBHOCTb, BBHIOMpATh Hambosee
3 PEeKTUBHBIC METO/Ibl PEIICHUS HAYYHBIX M MO3HABATENIBHBIX 3a/1a4, CAMOCTOSITEIILHO COCTABIIATH HIIN
KOPPEKTUPOBATh MPEUIOKEHHBIN AJITOPUTM JACHCTBUM MPU BBIIOJHEHNUN 33JaHUN C YYETOM ITOJIYyYECHUS
HOBBIX 3HAHMM M3y4yaeMbIX OOBEKTOB — BEUIECTB U PEAKIUIl , OLIEHUBATh COOTBETCTBHUE MOJIYUYEHHOI'O
pe3yabpTaTa 3asABJICHHOM LI€JIM, YMETh HCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IIpeajlaracMble B
(dyHIaMEHTAJIbHBIX 337a4ax.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO COJEpPKAHUS, YCTAaHOBJIEHHOI'O JTaHHOU
(benepanbHOM paboyeil MporpaMMoON, MOTYUYEHBI: MOJTyYeHHbIE 00yYaromuecss UMEIOT HayYHbIE 3HAHMUS,
HaBBIKM M JICHUCTBUS, XapaKTepHbIE IJIsi TPEAMETHOW 007acTu «XHUMHS», BUJIBI JIEATEILHOCTH IO
MOJTYYEHHUIO0 HOBBIX 3HAHHM, UX SKBUBAJICHT, MPEeoOpa3oBaHNE U MPUMEHEHHE B PA3IMYHBIX BapHaHTAX.
COBPEMEHHBIN U HOBBIU.

K xonIy 00ydenus B 8 kJacce mmpeJMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y OOYJAIOIITUXCSI YMECHHI:

e PACKPBITh CMBICII OCHOBHBIX TIOHATHM: aTOM, MOJICKYJIa, XHMHUYECKHH DJIIEMEHT, IPOCTOE
BEIIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAs W HEWTpaibHas), BAJICHTHOCTh, OTHOCHUTEIbHAS
aTOMHasi W MOJIEKYJsipHash Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MaccoBas JOJs
XUMUYECKOTO DJIEMEHTa B COCJUHEHUSAX, MOJSIPHBIA. OO0BEM, OKCHJ, KHCIOTa, OCHOBA, COJb,
ANEKTPOOTPHUIIATEIIBHOCTD, CTENEHb OKUCICHUS, XUMHYECKas PEaKIus, KIacCH(DUKAIU XUMHUYCCKUX
peakiuii, KiaccupuKamus XuMuIecKux BerecTs: [Ipuniumel coennaennii, Pexxum paznoxenus, @opma
npeBparnieHus, Pexxum oOMeHa, DK30- U SHIOTEpMHUYECKHUE siBIeHUS, Pexxnm Tepmudeckoro sddexra,
aTOM aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTalIb, paIuyC aToMa, XUMUYECKas CBA3b, IMOJISIPHAS
M HETOJIsIpHAas KOBAJCHTHas CBS3b, MOHHAsl CBsI3b, MOH, KaTHOH, aHWOH, PacTBOp, MaccoBas HOJs
BelecTBa (MPOIEHTHAs! KOHIIGHTPAIIUs) B PaCTBOPE;

e WJUTFOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX OCHOBHBIX TOHSTHH W MPUMEHSATH 3TH MOHSATHS MPHU
OTIMCaHUU BEIIECTB U UX IPOSIBIICHUIA;

e HCIIOJIb30BaTh XUMHYECKYH) CHMBOJIMKY IS COCTAaBJICHHUS (OPMYJI BEIIECTB W (PU3UUECKUX
BEIIECTB;

e OIIpEICTICHUE BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTCIICHU OKUCIICHUS
AJIEMEHTOB B OWHApHBIX COCAUHEHUSX, IPUHAUICKHOCTH BEIIECTB K OIPEACIICHHOMY KJaccy
COCIMHEHHH 10 (QopMyliaM, BUJAa XUMUYECKUX CBS3eH (KOBaJEHTHAsh M WMOHHAs) B HEOPraHUYECKUX
COEINHEHUSIX;

e PACKpBITh CMBICK Tepuoandeckoro 3akona J[. WM. MennaeneeBa: TMOHSAT, ITOHUMAaHHWE
MePUOJIUYECKON 3aBHCHUMOCTH CBOMCTB 3JIEMEHTOB OT WX ToJiokeHui B Ilepmommdeckoil cucreme,
COXPaHUTh COXPAHEHHE MaccC-BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yUEHUSsI, 3aKOHA
ABorajpo;

e OnucaTh W OXapakTepu3oBaTh TaONMUYHYIO ¢opMy di1eMeHTOB llepuoanyeckoil cHCTEMBI:
MIPEJICTaBUTh MOHATHS «TJIaBHAas moArpymnmna (A-rpymnmna)» u «rnobounas noarpymnmna (b-rpynma)», masnbie
1 OoJbIIME TEPHObl, COOTHECTH 3HAYEHHs, KOTOpble nMeroTcs B Tabnuie «[lepuoanueckas cucrema
AJIEMEHTapHBIX 21eMeHTOB J». . . MeHaeneeBa» ¢ 4MCIOBBIMU 2JIEMEHTAMH aTOMOB 3JIEMEHTOB (COCTaB
U 3apsif siipa, o01ee YMcio AIEKTPOHOB U PACIIPENIETICHUE UX 110 JIEKTPOHHBIM CIIOSIM);

e KITaCCU(PHUIIMPOBATH XUMUYECKHE IEMEHThI, HEOPTaHNUECKHE BEIIeCTBA, XUMUYECKUE CBONCTBA
(o BUy U COCTaBY, BXOSIINE B COCTAB BELIECTB, IO TETNIOBOMY IPQEKTY);

e XapaKkTepHu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3IMUYHBIX KJIACCOB,
MOATBEPK/JIasi OMHMCAHME MPUMEpPaMH MOJEKYJSIPHBIX OCHOBaHHWM, COOTBETCTBYIOIIMX XUMHYECKHUM
BEIIECTBAM;

e [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX KaUECTBEHHOI'O COCTaBa, BO3MOKHOCTHU
MPOTEKAHUS XUMHUYECKUX TIPEBPAIICHUI B PA3TIMUHBIX YCIOBUSX;



e COOTHECTH MOJICKYJSIPHYI0O M MOJISIPHYIO Maccy BEILIECTB, MAacCOBYIO [OJIO XHMHUYECKOTO
3JIeMEHTa MO (OpMyJie COCTUHEHHUs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBECTHU PACYETHI 11O
YPaBHEHHIO XUMHUYECKOT'O COCTOSIHUS;

e IPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIUTEILHON JIEATEIbHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHHE,
0000IIeHre, cUcTeMaTH3aus, KIacCU(pHUKAINs, BBIIBICHUE MPUYMHHO-CICACTBEHHBIX CBSA3CH — JUIA
M3yYEHUS] CBOMCTB BEUIECTB M €CTECTBEHHO-HAYUYHBIX METOJOB MO3HAHUs — HAONIONEHHE, U3MEpPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pEaJIbHBII U MBICIIUTENIBHBIN) ;

e coOMIoaTh IpaBuiia OOpaIleHMs] C BELIECTBAMM M J1a0OpaTOpHbIM OOOpYy/JI0BAaHUEM, a TaKKe
IpaBuJia OOpaLIEeHUs C BEUIECTBAMH B COOTBETCTBUU € 3()(PEKTUBHBIMU MO 3aBEPLIECHUIO Ja0OPATOPHBIX
XUMUYECKUX OMBITOB TIO TMOJYYEHHIO W CcOOpy Tra3000pa3HBIX BEHIECTB (BOIOpOJa M rasa),
MPUTOTOBJIEHUIO PACTBOPOB C OMNPENEICHHOW MAacCcOW J0JIe PacTBOPEHMS BEMIECTB, IJIAHUPOBATH U
MIPOBOJIUTH XUMHUECKUE SKCIIEPUMEHTHI. 110 PACIIO3HABAHUIO PACTBOPOB MIETIOYEH U KUCIIOT C TIOMOIIBIO
WHIUKATOPOB (PEeHOI (JTakMyc, PTaIeHH, METUIOPAHX U APYTHE).

K xoniy oOyuenus B 9 kJacce nmpeMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y 00yUaIOLIUXCSl YMEHUI:

® PACKpBITh CMBICI OCHOBHBIX MOHATHUNA: XUMHUYECKHH 3JIEMEHT, aTOM, MOJIEKyJa, UOH, KaTHOH,
aHUOH, TIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTb, CTENEHb
OKHCJICHUS, XUMUYECKasl peakiusi, XUMUYecKasi CBA3b, 3PPeKT arMocepbl, MOJIb, MOJISIPHBI 00bEM,
pacTBOp, DJEKTPOIUTHI. , HEIIEKTPOIUTHI, JIEKTpOIUTHUECKas couuanuzanusd, CocTosHue HOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOe paBHOBECHE, 00paTUMbIe U HEOOpAaTHUMbIE COCTOSIHUSA, OKUCIUTEIHHO-
XUMHUYECKU-BOCCTAHOBUTEIbHBIE  COCTOSIHUSA,  OKUCIHUTEIb, BOCCTAHOBUTENb, OKUCJICHHE U
BOCCTaHOBJIEHHE, aJJIoTponus, amM(pOTepHOCTh, XHUMHUYEcKass CBsI3b (KOBaJIeHTHasl, HWOHHAasi,
MeTaJJIn4yeckasi), KpUCTalJIM4yecKasl peniérka, KOppo3usi METajulOB, CIUIaBbl, ObICTpass XMMHUYECKas
o0paboTka, nmpenenpHO nonyctumas konuentpanus [1/1K BemecTsa;

* WUITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX OCHOBHBIX NMOHSITHH W MPUMEHSTH 3TH TOHSATHS TPU
OINMCaHWUM BELIECTB U UX MPOSABICHUN;

* UICIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY MJISI COCTaBJIEHHs (OPMYN BELIECTB U (PU3NYECKUX
BEIIIECTB;

e OIIPEJICJICHUE BAJEHTHOCTU M CTENEHU OKHUCIEHHS AJIEMEHTApHBIX AJIEMEHTOB B COEAMHEHUSX,
LIUKIMYECKHH COCTaB, MPUHAIIEKHOCTh BEIIECTB K ONPEEICHHOMY KIIacCy COEIMHEHUH 1Mo (popMyiam,
BUJ XMMUYECKHUX COEJUHEHUH (KOBAJICHTHAs!, HOHHAsI, METAJJINYECKas) B HEOPraHUYECKUX COSANHEHMSIX,
3apsil MOHA 10 XHUMHUYECKOH (opMmyse, XapakTep cCpelbl B BOAHBIX pacTBOpaX HEOPraHUYECKUX
COEMHEHUH, TUIl KpUCTAJUITMYECKasl peIEéTKa KOHKPETHOIO BELIECTBA;

* PaCKpbITh CMbICI Iepuouueckoro 3akona Jl. M. Menneneesa u pacun@poparh €ro NoHUMaHue:
onucaTh U OXapakTepu3oBaTh TaOnuuHyro ¢Gopmy Ilepuoguueckoit cucreMbl 0a30BBIMM 3JIEMEHTAMU:
BBIJICIUTh MOHATHS «TJIaBHas noarpymmna (A-rpynmna)» u «nobousas noarpynna (b-rpynma)y, mansie u
OoJibLIIE TEPUOJIbI, COOTHECTH (HOPMBI, KOTOpbIE IPHUCYTCTBYIOT B IEpPUOAMYECKOH. Tabnuua, ¢
YHUCIOBBIMH (DYHKIIMOHAJIBHBIMU 3JIEMEHTAMHU 3JI€MEHTapHBIX 3JEMEHTOB (COCTaB U 3apsij spa, oolee
YHCII0 3JICKTPOHOB M paclipeielIeHUe UX MO AJIEKTPOHHBIM CJI05IM), 00BSICHAET 001I1e 3aKOHOMEPHOCTHU B
COXpAaHEHHUH CBOWCTB 3JIEMEHTOB M UX CBSI3€H B Mpejenax MajblX MEpUOJIOB U IVIABHBIX MOArPYMII C
yu€TOM 3apsijia UX aTOMOB;

e KJ1acCU(UIMPOBATh XUMUYECKUE IEMEHThI, HEOPTaHNYECKUE BEIEeCTBAa, XUMHUECKUE CBOMCTBA
(1o BUly U COCTaBY BEIIECTB, IPUCYTCTBYIOIIMX B XMMUUYECKHX BEILECTBAX, 110 TEIUIOBOMY 3¢ dekTy, 1no
OIIpEeJICJIEHUIO CTEIIEHH OKUCIIEHUS! OCHOBHBIX 3JIEMEHTOB);

e XapaKTepu30BaTh (ONMHUCHIBATh) OOIIME M XapaKTepPHbIe XWMHUYECKHUE CBOWCTBA MPOCTBIX U
CIIO’KHBIX BEIIECTB, MOJITBEPXkAasi OMMCAHUE MPUMEPOB MOJEKYJISPHBIX U MOHHBIX COOTBETCTBYIOIIHUX
XMMHUYECKHX BEIECTB;

* COCTaBUTh YPAaBHEHUS DJIEKTPOIUTHUECKON TUCCOLMALUN KUCIIOT, IIEJI0Uel U COJIEH, MTOJIHbIE U
COKpallléHHbIE ypaBHEHMs, OOBSICHSIONIME HMOHHBIH OOMEH, YypaBHEHUs, IOATBEP)KAAIOLINE
CYILLECTBOBAaHUE I€HETUYECKOM CBSI3M MEXY BEIIECTBAMHU Pa3IMUHBIX KIACCOB;

* PACKPBITh CYIIHOCTb OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIX METOJOB IOCPEACTBOM COCTABICHUS
Oaanca OanaHca 3Toro 0OajaHca;

e IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX HArpy3KH, BO3MOKHOCTH IPOTEKAHUS
MPUPOJHBIX SBJICHUN B PA3TUUHBIX YCIOBUSIX;



* COOTHECTH MOJIEKYJISIPHYI0O M MOJISIDHYIO MacCy BEIIECTB, MAacCOBYIO JIOJII0 XHMHUYECKOTO
3JIeMEHTa MO (OpMyJie COCTUHEHHUS, MACCOBYIO OO BEIIECTBA B PACTBOPE, MPOBECTH PACYETHI 11O
YPaBHEHHIO XUMUYECKOI'O COCTOSHUS;

e COOMIOZIATh MpaBUIIa UCTIOIBb30BAHUS XMMUYECKOH MOCY/IbI U J1a00paTopHOro 000pYAOBaHMUS, a
TaKkKe IpaBWja OOpaIleHUs] C BEHIECTBAMH B COOTBETCTBHU C 3()()EKTUBHBIMU MO BBITOIHEHHIO
71a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYEHUIO M cOOpy ra3o00pasHbIX BEIIECTB (aMMHaka U
YTJIEKUCIIOTO ra3a);

e [IPOBEJICHUE, MOATBEPKACHUE KaueCTBA COCTABA PA3JIMYHBIX BELIECTB: PaclO3HABaTh OIBITHBIM
METOJIOM XJIOpUI-, Opomui-, Woaua-, xapOoHart-, ¢ocdar-, cuiukar-, cyiabdar-, THIPOKCUI-UOHBI,
KAaTHOHBI aMMOHHS U MOHBI U3YYEHHBIX METAJUIOB, COJIEPKALUXCSI B BOJHBIX pACTBOPAaX HEOPTaHUYECKUX
BEILECTB. ;

e IPUMEHSTH ONEPALMd OCHOBHOW MBICIUTENILHON NEATENIbHOCTH — aHaJIU3 U CUHTE3, CPABHEHHUE,
000011IeHe, CHCTEMaTH3allusl, BhISIBICHHE MPUYMHHO-CIIEJCTBEHHBIX CBSI3€H — /ISl M3yYEHHsI CBOMCTB
BELIECTB M ECTECTBEHHOIO TEUYECHMS, E€CTECTBEHHO-HAYUYHbIE METOJAbl II03HAHUSA — HaOII0ACHUE,
U3MepeHue, MOJeIMPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICIIUTEIbHBIN).



TemaTn4yeckoe NVIaHNpPOBaHUe Y4eOHOro npeamMera «Xumus» 8 kiace

YMK non penakuueit I'. E. Pynsutuca, ®@. I'. ®enpamana «Xumusa» — M, [Ipocsemenue, 2023r.
KonngecTBo yacoB B Henento — 2 yac.

Ne Pa3pnen. Tema ypoka KoaunyecTBo HNudopmanns 06
ypoka 4yacoB 3JIEKTPOHHBIX HJIH
HH(POBBIX METOANYECKHX
MaTepuanax
Pa3znen 1. llepBoHayanbHbIe 20
XUMHYECKHEe MOHATHSI
1 [Ipeamer xumuu. Posib XumMuu B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAX TTO3HAHMS B XUMUU 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d227e
3 [TpakTaeckas padorta Ne 1 «IIpaBwia 1
paboThI B TaOOPATOPUU U TIPUEMBI bubnuotexa [JOK
oOparileHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»
4 Uuctele BemecTBa 1 cMech. CriocoOb! 1 bu6moreka [IOK
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padota Ne 2 «Paznenenue 1
cnfecel‘/'l (o HprHHI/IHy OYMCTKHU " Bubnuorexa LIOK
. https://m.edsoo.ru/ff0d28c8
MTOBapEHHOM COJIH )»
0 ATOMBI U MOJIEKYJIbI 1 bubmmorexa LOK
https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CIOXKHBIEC BEIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
° ATOMHO-MOJICKYJISIPHOE yUCHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MTOCTOSHCTBA COCTaBa BEIIECTB. 1
Xumuaeckas hopmyia. BaHeHTIII;OCTL Bubnuorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX DJIEMEHTOB
11 OtHocuTeNbHAs aTOMHAs Macca. 1 bubmuoreka [JOK
OTHOCHTEIbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10751 XHMHUYECKOTO JIEMEHTA B 1 bubmmoreka [IOK
COEJIMHEHUSX https://m.edsoo.ru/ff0d350c
13 KonuuecTro Bemects. Moib. MossipHas 1 bu6mmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKue U XUMUYECKHE SBICHUS. 1 bu6mmoreka [JOK
XuMHUYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky u ycaoBUs IPOTEKAHUS 1 bubnuorexa [IOK
KOHOMHUYECKOT0 3 heKTa https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacC BEIIECTB. 1 bubnmoreka [JOK
XUMHUUECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus KoandecTBa, MacChl 1 bu6mmoreka [JOK
BEIIEeCTBa M0 YPaBHEHUSM https://m.edsoo.ru/ff0d5708
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Knaccudukarius 5JKOHOMUYECKOTO
MoTeHIMaja (COeIMHEHHUS, Pa3I0KEHUS,
3aMeHBbI, 0OMEHa)

bubmuoreka [IOK
https://m.edsoo.ru/ff0d3f34

19 M. B. JIoMOHOCOB — y4E€HBIIi-
SHILMKJIOIEIUCT. O606yIJ_ICHI/IC u bubamorexa HOK
B https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIlis 3HAHUH
20 KonrtponsHas padora Nel mo Teme bubmmorexa [IOK
«BelecTBa 1 XUMHUYECKHAE COCTOSHUS https://m.edsoo.ru/ff0d4290
Kucaopoa. I'openne.
21 Bozayx — cmech raza. CoctaB Bo3ayxa.
Knci}c])pon — DJIEMEHT U MPOCTOE ” Bubmuotexa LIOK
https://m.edsoo.ru/ff0d448e
BemiecTBo. O30H
22 duznyeckne 1 XUMUYECKHEe CBOMCTBA
KHCJIOpOJia (peaKkIuu OKUCTICHUS bubmmorexa LOK
’ https://m.edsoo.ru/ff0d4614
ropenust). [Tousitue 06 okcumax
23 CriocoObl ToTy4eHusT KHCIIOPOia B
na60paTopH;1xyH Ha HpOI/ISBOIZICJ”IFBe. Bubnuorexa LIOK
https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
24 TennoBoit 3¢ dext, MeauIIMHCKAs
dhopmyna, TiIaBa 0 TEPMOXUMUYECKOM bubnuotexa [JOK
YpaBHEHUH, IK30- U IHIOTEPMUIECKHUX https://m.edsoo.ru/ff0d4790
peaKIusx
25 TommmBo (HedTh, Yroiab U METAH).
3arpﬂ3HeIEHe¢1;03n};;a CIIOCOOBI iro Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
26 [TpakTrdeckas padorta Ne 3 o Teme
«lP[onyquI/Ie I/II():6Op KHCIIOpOJa Bubnuorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY
Bonopon
27 Boaopoa — aneMeHT u mpocToe bu6mmoreka [IOK
BeniectBo. HaxoxaeHue B pupoie https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKnue U XMMUYECKHUE CBOMCTBA bubnuorexa [JOK
Benukobpurtanuu. IIpumenenne https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIOTAX U COJIAX Bubnuorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl osTy4eHus BOJOpoJia B bu6mmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas pabora Ne 4 o Teme
«ﬁony%mxe u I():O6I/IpaHI/Ie BOJIOPOJa bubmmorexa LIOK
. ' https://m.edsoo.ru/ff0d4f42
W3Yy4YEeHHE €r0 CBONCTBY
32 MonsipHblii 00beM ra3za. 3aKkoH ABOTaipo bubmmorexa LIOK
' https://m.edsoo.ru/ff0d542e
33 Brruncienue o0bemMa, KOJIMUECTBA T'a3a 1Mo bu6mmoreka [JOK
€r0 M3BECTHOMY BEIIECTBY HIIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncienuss 00beMoB rasa 1o

ypaBHeHUIO [IpuHIuN neicTBrs Ha
OCHOBeE IpaBa 00BEMHBIX OTHOLICHUH Ta3a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

Boaa. PactBopbl.
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35

duznueckre U XUMUYECKUE CBOUCTBA

bu6mmoreka [JOK

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

36 Bona kak pactBopurens. Haceimennsie u
Helfacmmfﬂﬂme }I))aCTBopr. MaIcHCOBaﬂ bubamorexa HOK

https://m.edsoo.ru/ff0d5b40
JI0JISI BELIECTBA B PACTBOPE

37 [Ipaktuyeckas padora Ne 5 o reme
«IIpuroroBieHne pacTBOPOB € OIACHOM bubnuorexa [JOK
CMEPTHOCTBIO JI0JIeH PaCTBOPEHHOTO https://m.edsoo.ru/ff0d5eba
BEIIECTBA»

38 KonrtponsHas padora Ne2 mo teme bubmmorexa LIOK
«Kucnopoa. Bomopoa. Bona» https://m.edsoo.ru/ff0d6342
BaskHeiilue KIacchbl HEOPraHHYECKHUX
coeIMHEeHU I

39 Oxcunpl: cocTaB, KiIaccupUKaIms, bubmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

40 [TonydyeHue u XUMHYECKHE CBOMCTBA
KI/ICJ‘I};THHX OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa LIOK

’ https://m.edsoo.ru/ff0d664e
OKCHJIOB

41 OcHoBaHusI: COCTaB, KiIaccupUKaIHs, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

42 [TonydyeHre u XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca

43 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

44 [TosrydeHre U XUMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2

45-46 | Conum (cpenHue): HOMEHKIATypa, ClioCOObI bubnuoreka [IOK
MOJIyYCHHSI, XHMHUYECKHE CBONCTBA https://m.edsoo.ru/00ad9474

47 [IpakTudeckas padota Ne 6. Pemenue
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6mmoreka [IOK
«OCHOBHBIC KJIACCHI HEOPTraHHMYECKHX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI

48 I'enernueckas cBs3b MKy Kilaccamu bu6mmoreka [IOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50

49 O06o0011eHre U cUCTeMaTU3alus 3HAaHUN bubmorexa LIOK

https://m.edsoo.ru/00ad9cb?2

50 KonTponbnas pabota Ne3 mo teme
"OCHgBHLIe KJ'IIE)ICCLI HEOPraHUYECKUX bubmorexa LIOK

o https://m.edsoo.ru/00ad9ela
COETMHEHUI
IleproanyecKnii 3aKOH M CTPOCHUE
aToma

51 IlepBbple XMMHYECKHE DIIEMEHTHI.

[IpennoxeHue o rpymme CXoIHbIX bubnmorexa HOK
https://m.edsoo.ru/00ad9ffa
AJIEMEHTOB
52

[Tepuonnueckuit 3akoH u llepuoanueckas
cucrema c anemenTamu /1. . MeHaeneeBa

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c
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>3 [leproipl, TPYIIIIbI, TOATPYIIIBI 1 bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
o4 Crpoenue atoMoB. CocTaB aTOMHBIX sJIED. 1 bubnuorexa [IOK
H3oTorsI https://m.edsoo.ru/00ada342
55 CtpoeHue 3eKTPOHHOTO 000I0YKa 1
aT(f)MOB BJICMCHTI())B [Tepuoanueckoii buommorexa HOK
https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenpeneeBa
56 XapakTepuCTHKAa XUMUYECKOTO IIEeMEHTa 1
o I;ro HgnomeHmo B [lepuoanueckoit Bubmuorexa LIOK
https://m.edsoo.ru/00ada824
cucreme /1. 1. Menaeneesa
o7 3HaueHue NepPUOANYECKOro 3aKOHa JIJIs 1
pa3BuTUA HayKu U npaktuku. . 1. bubnuorexa [JOK
MenpeneeB — yu€HblIii, Ieqaror u https://m.edsoo.ru/00ada96e
IpaXKIaHUH
Ctpoenue BeniecTBa. XuMH4ecKast
CBSI3b
58 DNEeKTpOOTPULIATENILHOCTh ATOMOB 1 bubnuoreka [IOK
3IIEMEHTAPHBIX DJICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnast XuMuveckast CBsI3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaseHTHas MOJIsIpHAs XUMUYECKast 1 bubmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHast HemossipHasi XuMHUYECKast 1 bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 Crernenpb OKUCICHUS L Bubnuorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE 1 bubnuorexa [JOK
COCTOSIHUS https://m.edsoo.ru/00adb076
o4 OKHUCIIUTENN U BOCCTAHOBUTEIH 1 bubamoreia LIOK
https://m.edsoo.ru/00adb076
65 KonTponbHas padota Ne4 o teme 1 bubnuoreka [JOK
«Ctpoenue aroma. XMMHYECKAst CBSI3b)» https://m.edsoo.ru/00adb486
66 PesepBHbIi ypok. O000IICHHE 1 1 bubnurorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBuslit ypok. O6o01ienue u 1 bubnunoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 PesepBuslit ypok. O6o01ienue u 1 bubnuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
I[MPOI'PAMME

TemaTH4eckoe NJIaHUPOBaHMe Y4eOHOro npeaMera « Xumus» 9 Kiaace

VMK nop penakuueii I'. E. Pyasutuca, ®@. I'. ®enpamana «Xumus» — M, IIpocsemenne, 2023r.
KonunuecTBo yacoB B HeAeI0 — 2 4ac.

Ne
ypoka

Paspnen. Tema ypoka

KoanuectBo
JacoB

HNudopmanus 06
3J1eKTPOHHBIX HJIH
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MG poBbIX METOAUYECKHUX

MaTepuaax
IloBTOpeHue u yriyoJieHue 3SHAHUH
OCHOBHBIX pa3/ieJioB Kypca 8 kiiacca
1 [Tepuonnueckuii 3akoH. [leprnonnueckas
CI/I(I:FCMI; YIIPaBIICHUSA I-)JICMEIT)HT;II\/II/I . . bubamorexa HOK
https://m.edsoo.ru/00adb59e
MenpeneeBa
2 3aKOHOMEPHOCTU B COXPAHEHUH CBOMCTB bubnuotexa [JOK
AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccugukanus 1 HOMEHKIATypa bubnuorexa [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHYECKUX CBSI3€H U THUIIBI bu6mmorexa [IOK
KPHCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 KonTponbnas pabora Nel no teme
«IToBTOpeHue u yriyoieHne 3HaHUA
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiiacca»
Kaaccuukanuu XUuMHUIECKUX PeaKiuii
6 Krnaccudukanum XuMHUECKUX peakiui mo bubnuoreka [IOK
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
7 CKOpOCTH XMMHUYECKON PEaKIIUU. bubnuotexa [JOK
['oMOreHHbIe U reTepOreHHbIE PEAKIIUH https://m.edsoo.ru/00adbe9a
8 [ToHsATHE O XUMHUYECKOM PAaBHOBECHH.
@akTOpHI, BIUAIOIINE HA CKOPOCTh bubnuoreka [JOK
HSKOHOMHYECKOTO PABHOBECHS U https://m.edsoo.ru/00adc28c
M0JIO)KEHHE XMMHUYECKOTO PaBHOBECHUS
9 OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubnuorexa [JOK
COCTOSIHUS https://m.edsoo.ru/00adcade
XHMHYeCKHEe peaKlui B BOJIHBIX
pacTBopax
10 i
oo, e i biGiorera LIOK
https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
1 HoHHbIe ypaBHEHUS peakuui bubmmorexa LIOK
https://m.edsoo.ru/00add448
12 XUMHUYECKUE CBOMCTBA KUCIIOT U
N bu6mmoreka [JOK
OCHOBAHHM Ha CYMECIBYIOMHX B MHPS https://m.edsoo.ru/00add5d8
ANEKTPOTUTUUECKHUX JUCCOIUAIIIX
13 XUMHUYECKUE CBOMCTBA COJICH B
CYILIECTBYIOIIMX 00 3EKTPOTUTHUECKON bubmorexa LIOK
https://m.edsoo.ru/00add8b2
JICCOITUAITIT
14 Taponis coneii bubmuoreka [JOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe U cCUCTEMAaTH3aIs 3HAHUHA Bubmorexa LIOK
https://m.edsoo.ru/00addd12
16 IIpaktuyeckas pabora Ne 1. «Pemenune bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a1a19»

https://m.edsoo.ru/00addbfa
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KonrtponsHas padora Ne2 o teme
«DNEKTPOIIUTHYECKAS TUCCOLIUAITHS.
XUMHUYECKUE PEAKIH B PACTBOPAX»

bubmuoreka [IOK
https://m.edsoo.ru/00addecO

TI'anorensl
18 OO01mas XxapakTepuCTUKA TAJIOTCHOB. bubnuorexa [JOK
XMMHUYECKUE CBOMCTBA HA OCHOBE XJIOpa https://m.edsoo.ru/00addfe2
19 XJI0pOBOAOPOSL. E?ons[Has[ KHUCJIOTA, BuGmorexa LIOK
XUMITICCKHE CBOMCTEA, TOMYHCHHC, https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [TpakTrdeckas padorta Ne 2 o Teme
«I]E)IonyquHe cfnaﬂoﬁ KHUCIIOThI, U3YUYCHHE bubmmorexa LIOK
. ’ https://m.edsoo.ru/00ade348
€e CBOMCTBa»
21 Berurcnenus o ypaBHEHUSIM
3KOHOMI/I‘IGCKOl“Oy3p(1)(1)€KTa €CJIM OJVH 13 bubmmorexa LOK
’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
Kucsopon u cepa
22 OO6mas xapakTepucTuka 3JeMeHTOB VIA- bubnuotexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
23 AJTOTpOTTHBIE MOTU(UKAIIANA CEPHI.
HaXO)KIZIGHI/Ie ceijI1 I/I(bI/IX CI(_)ICJII/IHepHI/If/'I B Bubnuorexa LOK
. https://m.edsoo.ru/00ade64a
MIpUPOJIe. XUMUYECCKHE CBOHCTBA CEPBI
24 CepoBoaopoi, cTpoeHHe, PU3NIECKHUE U bubnuotexa [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxcunet cepbl. CepHasi KHCIIOTA,
(bn3njecxnre) u mel)mqecxne CBOI;ICTBa bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
26 XVMHYECKUE SBJICHHS, 00paboTKa Ha
OCHOBE IIPOMBIIIJIEHHOTO criocoba
nonyquIf;I CEpHOI1 KUCIIOTHI. bubmorexa LIOK
. https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HeHUE OKpY Karolen
Cpelbl COeTMHEHUSIMU CepaMu
27 Brrunciienue MaccoBoOi 101 BBIITYCKa bu6mmoreka [IOK
MPOAYKIIUN https://m.edsoo.ru/00adec8a
A3ot u pochop
28 OO01as xapakTepucTUKa 3J1eMeHTOB VA-
rpymnmsl. A30T, pacClipOCTPaHEHUE B bubnunoreka [JOK
npupoje, GU3HYECKHE U XUMHUECKUE https://m.edsoo.ru/00adeea6
CBOMCTBa
29 AMMHUaK, ero pu3ndecKkue U XUMUICCKUE bubnunoreka [JOK
CBOMCTBA, MOJTyYeHNE U IPIMEHEHHE https://m.edsoo.ru/00adf004
30 [IpakTiueckas pabota Ne 3 mo Teme
«l?lonyquHe alxleHaKa U3Y4YECHHE ero bubmmorexa LIOK
. ’ https://m.edsoo.ru/00adf180
CBOICTBa»
31 A3oTHas KuCJoTa, ee pusndeckue u bu6mmoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
32 Hcnonp30BaHnEe HUTPATOB U COJIN

aMMHaKa B KaueCTBE MUHEPAIbHBIX
ynoopenuii. XuMuueckoe 3arpsisHeHHe

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518
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OKpY>Karolle cpebl COETUMHEHUSIMU

a3ora
33 dochop. Oxeun pocdopa (V) u 1
(bocfog))ﬂaﬂ anﬂ(cl))Ta (bq)plzsn(qeime u bubamorexa HOK
. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIYICHHE
34 Ucnons3zoBanue GpocdaToB B KauecTBE 1
MHUHEPAITbHBIX yﬂq())6p(£HHﬁ. 3arps3HeHue Brbmiorexa LIOK
. https://m.edsoo.ru/00adfc20
MPUPOIHON cpenpl hochaTamu
YrJepoa 1 KpeMHUid 9
35 VYraepo, pacpocTpaHEeHHUE B 1
npnpf);[fl;g( q)ianf:cmx U XUMHYECKHX bubmmorexa LIOK
N ’ https://m.edsoo.ru/00adfd9c
CBOMCTBax
36 OKCI/I)II)I, X QU3UYECKHE U XUMHYCCKUC 1 BuGmiorexa LOK
CBOWCTBA. DKOJOTHUECKHUE MTPOOIIEMBI,
https://m.edsoo.ru/00adfebe
cBsi3aHHBIC ¢ OkcuoM yriaepoza (1V)
37 YrojbHas KUCJI0Ta U €€ COJIN 1 bubmmorexa LOK
https://m.edsoo.ru/00ae006¢
38 [TpakTudeckas padota Ne 4 1o Teme 1
“I'I[)onyquHe yrIJ)IeKchoro rasa. Bubnuorexa LOK
https://m.edsoo.ru/00ae027e
KauecTtBenHas peakiys Ha kapOoHAT-HOH"
39 [lepBoHaUaNBHBIE TOHATHUS O TIPEAMETAX, 1 bubmoreka [IOK
KaK O COSIMHEHUSX BOKPYT https://m.edsoo.ru/00ae054e
40-41 Kpemuuii u ero coequHeHus 2 Bubnuorexa LIOK
https://m.edsoo.ru/00ae080a
42 [TpakTudeckas padota Ne 5. Pemenue 1
SKCIEPUMEHTAIBHBIX 3a1a4 110 TEME bu6moreka [IOK
«Bakueinne HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS
43 0
P | iomorea o
https://m.edsoo.ru/00ae0e18
COCIMHEHUS
MeTtaJibl 19
44 OO0mmas XxapakTeprucTHKa XUMHUYSCKUX 1
AJIEMEHTOB — METAJIOB. MeTaunaeckas BuGmiorexa LIOK
CBSIS.I.; Y METaJTHYeCcKas KpI:ICTaJIJII/I‘{eCKa}I htps://m.edso0.ru/00ae103e
pemérka. du3nveckue CBOMCTBA
METaJUIOB
45 XHMMHUYECKUE CBOWCTBA METAJIJIOB. 1
DIEKTPOXUMHUECKUH Psiji HAIPSHKCHHBIX bubmorexa LIOK
https://m.edsoo.ru/00ae1156
METaJUIOB
46-47 OO61ue crnocoObl MOTyYeHUs! METAJLIOB. 2
Crnnasel. Berurcnenus no ypaBHEHUsAM bubnuorexa [IOK
AKOHOMHYECKOTO AP PEKTa, ECIIU OJIIH U3 https://m.edsoo.ru/00ae1156
pEareHToB COJEPKUT MPUMECH
48 [enouHbIe METAILTBI 1 bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 1 bubmuoreka [JOK

OKCI/I,Z[LI U TUAPOKCUIBI HATPUA U KaJIUA

https://m.edsoo.ru/00ae14b2
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50-51 | Illeno4yHO3eMeIbHbBIC METALIBI — KaabI[Hi 2 bubmuoreka [JOK
W MarHui https://m.edsoo.ru/00ae15e8
52 JKEcTkocTh BOABI M CIIOCOOBI e& 1 bu6moreka [JOK
OrpaHHYCHUS https://m.edsoo.ru/00ae1886
53 [Ipaktuyeckas padora Ne 6 o reme 1
"}IIZéCTKOCTB BOE[BI U METOJBI €€ brbmorexa OK
| https://m.edsoo.ru/00aelae8
OrpaHUYCHUS
o4 JN— 1 bubnuotexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U 1 bubnuorexa [JOK
THJPOKCH/IA https://m.edsoo.ru/00aelc64
56 Keneso 1 bubmmoreka [JOK
https://m.edsoo.ru/00ae1d86
S7 Oxcunpl, THAPOKCUIBI U comu xenesa (1) 1 bubnuotexa [JOK
u xkene3sa (111) https://m.edsoo.ru/00ae35e6
58 O06o0mmenue 1 cucTeMaTH3alus 3HaHUH 1 bu6mmoteka [IOK
o Teme : «MeTaib» https://m.edsoo.ru/00ae35e6
59 [Mpaktudeckas padora Ne 7. Pemenue 1
AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnuorexa [JOK
«Bakueiinme MeTabl B UX https://m.edsoo.ru/00ae3de8
COCTUHCHHUS»
60 Brranciienus mo ypaBHEHUSM 1
MOCTEJCTBUM, €CIIU OJIMH U3 PEAreHTOB bu6moreka [IOK
JIaH B N30BITKE WU COACPIKUT MPHUMECH. https://m.edsoo.ru/00ae1750
Brrauciienue 10ou BBITTyCKa POy KITHH
61 O06o01menne 1 cHCTeMaTH3alus 3HAHUH 1 bubmmorexa LOK
https://m.edsoo.ru/00ae1750
62 KonTponbHas padota Ne4 1o teme 1
«Baxuneinmue MeTauibl 1 UX
COCIMHEHUS
XHUMHUA U KU3Hb 6
63 BemecTBa 1 Matepualibl B IOBCEAHEBHOM 1 bu6mmoreka [IOK
JKH3HH YEIIOBEKa https://m.edsoo.ru/00ae3f50
64 XHMMHYECKOE 3arpsi3HEHUE OKPY KaroIen 1 bubnuoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Posib XuUMUH B pEIICHUH SKOJIOTHUECKUX 1 bubnuoreka [JOK
mpobaeM https://m.edsoo.ru/00ae4270
66 PesepBusiit ypok. O6o01ieHue u 1 bubnunoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IeHNe 1 1 bubnuoreka [IOK
CHCTEMATU3aLs 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0001IeHne 1 1 bubnuorexa [IOK
CHCTEMATU3aLMs 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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