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INOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XMMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJieHA HAa OCHOBE
TpeOOBaHUI K pe3yjbTaTaM OCBOEHHMsS OCHOBHON 00pa3oBaTelbHON IMPOrpaMMbl OCHOBHOI'O OOILEro
obpazoBanusi, npeacraBieHHbIXx B PI'OC OO0, a takxe Ha OCHOBE (enepaabHOoi paboueil mporpaMMBl
BOCIIUTaHMS U C y4ETOM KOHLENIMU MPENoAaBaHus y4eOHOro npeamera « Xumus» B 00pa3oBaTesIbHBIX
opranusanusax Poccuniickoit denepanuu;

METOAMYECKUX PEKOMEHJIALHMIH 10 CO3/1aHUI0 M (PYHKIIMOHUPOBAHUIO B 00111€00pa30BaTEIbHbIX
OpraHU3aIMX, PACIIOIOKEHHBIX B CEIbCKON MECTHOCTH M MAJIBIX TOPOJIaX, IIEHTPOB 00pa30BaHUS
€CTECTBEHHO-HAy4YHOW U TeXHOJIOrn4yeckoi HanpasieHHocTel («Touka poctay) (Y TBepkKAeHbI
pacriopsbkeHrneM MuHucTepcTBa mpocBetieHus Poccuiickoit @enepanuu ot 12 suBapst 2021 1. Ne P-6).
— URL:

http://www.consultant.ru/document/cons_doc_ LAW_374694/ (nata oopamenus: 10.03.2021).

[IporpaMmMa o xumMuu 1a€T NpeACTaBIEHUE O LENsIX, O0IIeH cTpaTerui 00y4YeH!sl, BOCHUTaHUS U
pa3BUTHs 00YyYaIOLIMXCS CPEICTBAMH YUY€OHOTO NpeIMeTa, yCTaHABJINBAET 00s3aTeIbHOE IPeAMETHOE
coJiep;KaHue, peaycMaTpUBaeT paclpeeseHUe ero 1o KiaccaM U CTPYKTYpUPOBaHUE IO pa3zesiaM 1
TE€MaM IPOrpaMMBI I10 XUMUH, OIIPEIEISIET KOJTUUYECTBEHHBIE U KaYECTBECHHBIE XapaKTEPUCTUKH
COJIepKaHusl, PEKOMEHIYEMYIO TI0CIIE10BAaTEIbHOCTh U3YUEHUS XUMHUHU C YUETOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSA3EH, IOTUKH Y4eOHOI0 Ipoliecca, BO3paCTHBIX OCOOCHHOCTEH 00ydaromuxcs,
orpeziesnsieT BO3MOKHOCTH MTpeIMEeTa ISl pealn3aluu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeNpHON IPOTrpaMMBbl Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, a TaKkXkKe TpeOOBaHUH K
pe3ynbTaraM o0yueHus: XMMHUU Ha YPOBHE LieJeH U3yUyeHUsl MpeMeTa U OCHOBHBIX BUAOB y4eOHO-
MI03HABATEIbHOM JEATETLHOCTH 00YUaIOIErocsi IO OCBOCHUIO YU€OHOTO CO/Iep/KaHMsL.

3HaHME XUMHUH CIY>KUT OCHOBOM U1l (POPMHPOBAHUS MUPOBO33PEHUS 00YUaIOLIErocs, ero
NPEJCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (OPMHUPYEMBIE XUMHUEH
MpEACTABJICHUA O B3aUMOIIPECBPALICHUAX SHEPIUU U 00 OBOJJIONUHA BCHICCTB B MIPHUPOAC, O IIYTAX
pereHust r100anbHBIX TPO0IeM YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA - CHIPhEBOM, SHEPTrEeTUUYECKOH,
MUILIEBOM U SKOJIOTMUYECKON 0€30I1aCHOCTH, MPOOJIEM 3]JpaBOOXPAaHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peaM3aliii BO3MOXHOCTEH I caMOpa3BUTHS U (HOPMUPOBAHUS KYJIBTYPHI
JTUYHOCTH, €€ 001mel u (PyHKITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIJT B (JOPMHUPOBAHNE MBIIIJICHUS U TBOPYECKUX CTIOCOOHOCTEH 00YyUarOINXCsl, HABBIKOB
X CaMOCTOSATEIHHOW y4eOHOW NesATeNbHOCTH, DKCIEPHUMEHTAIbHBIX M HCCIEIOBATENbCKUX YMEHHH,
HEOOXOIMMBIX KaK B MIOBCEHEBHOMN KU3HH, TaK U B MPO(ECCHOHATBHOMN NeATeTbHOCTH;

3HaKOMHUT CO CHeLII/I(l)I/IKOI‘/’I HAayYHOT'O MBIIJICHUSA, 3aKJIaAbIBACT OCHOBLI LICJIOCTHOI'O B3TJIAAA Ha
CANMHCTBO IMPUPOABI U YUCTIOBEKA, ABJISICTCA OTBETCTBECHHBIM 3TAIIOM


http://www.consultant.ru/document/cons_doc_

B (hopMUpOBaHUY €CTECTBEHHO-HAYYHON IPAMOTHOCTH O0yYaIOIIMXCICIIOCOOCTBYET (POPMUPOBAHHUIO
HEHHOCTHOI'O OTHOHICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IPUPOAC, K UCJIIOBECKY, BHOCUT CBOH
BKJIAJI B DKOJIOTHYECKOE 00pa30BaHue 00yYarOIIIXCS.

JlaHHbBIE HAMpPaBJICHUS B O0YYCHUH XUMHUH 00€CIIEUUBAIOTCS CIIEU(PUKON COACpKaHMS yIeOHOTO
IpeaMeTa, KOTOPBIH SBISIETCS MEAarorHuecKy alalTHPOBAHHBIM OTPaKeHUEM 0a30BOM HAyKH XHMMHUU Ha
ONpeIeIEHHOM 3Talle €€ pa3BUTHS.

Kypc XxumMum Ha ypoBHE OCHOBHOrO oOmero oOpa3oBaHUS OPHUEHTHPOBAH Ha OCBOEHHE
00yYaroIMMHUCS CHUCTEMbl IEPBOHAYAIBHBIX IOHATUH XHWMHUH, OCHOB HEOPraHMYECKOW XHMUHU H
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUH.

CtpykTypa comepkaHusl IPOrpaMMbl 10 XUMHUH c(pOpMHUpOBaHa Ha OCHOBE CUCTEMHOTO MOIX0/1a K
e€ usyuenuto. ConeprkaHue CKIIaJbIBAETCS U3 CUCTEMbI IIOHATUN O XUMUYECKOM DIEMEHTE U BEILECTBE U
CUCTEMBI IIOHATUN 0 XUMUYecKol peakuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110 MPUHIIUITY
IIOCJIE0BATEIBHOIO PAa3BUTHUS 3HAHUN HAa OCHOBE TEOPETUYECKUX IIPEICTABICHUN PA3HOIO YPOBHS:

— ATOMHO-MOJICKYJIAPHOT'O YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHUS;

— Ilepuoanueckoro 3akona /JI. 1. Menaeneea kak OCHOBHOI'O 3aKOHA XUMUHU;
— Y4YCHUA O CTPOCHHUU aTOMa U XUMHUYECKOU CBA3HU,

— Hpe,Z[CTaBJ'ICHI/Iﬁ 00 BHGKTpOHHTquCKOﬁ Jucconuanuu BCIICCTB B paCTBOpaAx.

Teopernyeckue 3HaHUSA paCCMATPUBAIOTCSA HA OCHOBE HDMIIMPUYECKH TOJyYEHHBIX U OCMBICIIEHHBIX
(akToB, pa3BUBAIOTCS MOCIIEOBATEIBHO OT OJIHOTO YPOBHS K IPYTrOMY, BBIIIOJIHAS (QYHKIIUU OObSICHEHUS
U IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEW INMPAKTHUUECKOIO0 NPUMEHEHHUS U IOIyYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHEe MPOrpaMMbl MO0 XMMHH CITOCOOCTBYET (POPMUPOBAHMIO MPEICTABIECHUS O XUMHUYECKON
COCTABJISIFOLIEH HAYYHOM KapTHHBI MHpa B JIOTUKE €€ CUCTEMHOW MPUPObl, IECHHOCTHOTO OTHOILIEHHUS K
HayLIHOMy 3HAHUKO WU METOJAAaM IIO3HAHUS B HaYKe. I/I3y‘-ICHI/IC XUMHUHU HpOI/ICXOI[I/IT C HpI/IBJ'IC‘IeHI/ICM
3HAaHUU U3 paHee M3YYEHHBIX YUeOHBIX MpeameToB: «Okpyxkaromuit Mupy», «buonorus. 5-7 kKiaccel» H
«®u3uka. 7 Kaacc.

[Tpu u3ydeHnn XUMHUU TPOUCXOIUT (POPMHUPOBAHKE 3HAHUN OCHOB XUMUYECKOH HayKH Kak 001acTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON IEATEIbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MHUpPOBOW KyJbTYpbl. 3ajadua y4eOHOro MpeaMeTa COCTOMT B (POPMHUPOBAHUHM CUCTEMBI XMMUYECKUX
3HAHUA — BaKHEHIMX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX IOJIOKEHHUH, JOCTYIHBIX
0000111eHUIT MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKd, B NPUOOIIEHWH K HAyyHBIM MeETOJaM
MO3HAHUS TPU H3YYEHMHM BEIIECTB M XUMHYECKMX peakuuid, B (HOpPMHUpPOBAHMM U Pa3BUTUHU
MO3HABATENIbHBIX YMEHUN U UX NPUMEHEHUHU B Y4eOHO -TI03HABATEIbHON U y4eOHO-HCCIEe0BATENbCKON
JeSITeIbHOCTH, OCBOCHUH IIPAaBUJI O€30M1aCHOT0 OOpallleHHsI ¢ BEIECTBAMH B IIOBCEIHEBHON KU3HU.

[Ipyu u3ydyeHnn XMMHUHM Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMsI BaXKHOE 3HAUYEHUE TPUOOpeH
TaKue LeJH, KaK:

—dopMupoBaHHEe HHTEIUIEKTyaJlbHO pPa3BUTON JIMYHOCTH, TOTOBOM K caM0OOpa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHHATHIO PEIICHHH, CIIOCOOHON amanTupoBaThCcs K OBICTPO



MCHAKOIINUMCSA YCIIOBUAM KU3HU,

—HamNpaBJICHHOCTh  OOy4YeHHMs HA  CHUCTEMaTHYecKoe mpuoOlieHne olydalomuxcs K
CaMOCTOSITENIbHOW T103HABATEIbHOM JESTEIbHOCTH, HAyYHBIM METOJaM THO3HaHUS, (OPMHUPYIOIIUM
MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMHUU;

— obecrieueHUEe  yCIOBHH, CHOCOOCTBYIOHNIMX  NPUOOPETEHHIO  OOYYaIOIIUMUCS  OIMbITa
pa3HoOOOpa3HOW JeATEIbHOCTH, I[IO3HAHUS U CAMOIMO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3IMYHBIX BUOB JI€ITEIbHOCTH;

— (hopmupoBanue oOmiel GyHKIMOHAIBLHON M €CTECTBEHHO-HAYYHON T'PAMOTHOCTH, B TOM YHUCIIE
YMEHUH OOBSCHSTH M OLICHUBATH SBJICHUS OKPY’KAIOIIETO MHUPA, UCIIOJIb3Ys 3HAHUS U OTIBIT, TOJTyYCHHBIC
Ipy M3YYEHUH XMMUH, IPUMEHATh MX NPH PEUICHUH MPoOJeM B IOBCETHEBHOW XKM3HU M TPYIOBOM
IEATEIbHOCTH;

— popmupoBanme y oOy4arOmUXCs TYMaHHCTUYECKAX OTHOUICHWH, IMOHMMAaHUS IIEHHOCTH
XUMHAYECKUX 3HAHUW JJIS1 BBIPAOOTKH HKOJIOTUYECKHU I[eJIeCO00Pa3HOTro MOBEACHUS B OBITY M TPYAOBOM
JEATEIBbHOCTH B LIEJISIX COXPAHEHHUs CBOETO 370POBbs U OKPYKAIOLIEH PUPOIHON CPENIBL;

— pa3BUTHE MOTUBAIMHM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U CAMOBOCHHUTAHHIO HA
OCHOBE YCBOCHHS OOIIEYETOBEYECKHX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQWMIs H
HaIPaBJIEHHOCTH JAJIbHEHIIETr0 00yUYeHHUSI.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JIJIS M3YYCHHsT XHMHUH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi, coctapiseT 136 yacoB: B 8 kiacce - 68 yacoB (2 yaca B Hezeno), B 9 kiacce - 68 yacos (2
yaca B HEJICIIO).



COJEPKXAHUE OBYYEHUA

8 KIIACC
IlepBoHava/bHBbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUK B KU3HU YeJloBeKa. XUMHUSA B CHUCTEME HayK. Tella U BellecTBa.
®dusnueckrue CBOMCTBA BEIIECTB. ArperaTHoe COCTOsHHE BeulecTB. [loHsATHE O MeTojax MO3HAHUS B
xuMun. Yucrele BemecTBa U cMecH. CriocoObl pa3iesIeHHs] CMECEH.

ATOMBI U MOJIEKYyJIbl. XUMHYECKHE 31eMeHTbl. CUMBOJIBI XUMHUYECKUX 3j1eMeHTOB. IlpocTeie n
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

XumMuueckas (bOpMYJ'Ia. BajleHTHOCTP aTOMOB XHMMHYECKMX DJJIEMCEHTOB. 3aKOH IIOCTOSHCTBA
coCTaBa BCHICCTB. OtHocurensHas aroMHas Macca. OTHOCUTENIbHAS MOJICKYJIsIpHass Macca. Maccopas
J0JI 1 XUMHUYCCKOI'O 3JICMCHTAa B COCANHCHHUH.

KonnuectBo BemecrtBa. Mosb. MossipHast macca. B3auMocBsI3p KOJIM4YECTBA, MacChl U 4HUCIIA
CTPYKTYPHBIX €AMHHUII BeulecTBa. Pacy€rsl o hopMynaM XMMHUUECKUX COECIUHEHUM.

duznyecknue U XUMUYECKUE SBJIEHUS. XUMHUUECKasi peaklysi U €€ MpU3HaKU. 3aKOH COXPAHEHUs
Macchl BeIIECTB. XHMHUYECKHe ypaBHeHUs. Knaccudukamus XUMHUYECKUX peakuuid (CoearMHEeHHUs,
pasnoKeHus1, 3aMeleHns, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH TOCYI0H, MpaBuiIaMu paboThI B 1a0OpaTOpUU U MpUEMaMH 0OpaIieHus
c 1abopaTOpHBIM OOOpPYJOBaHWEM, HW3YYEHHE W ONHCAaHWE (PUIUYECKUX CBOKMCTB 00pa3IoB
HEOpPraHWYECKUX BEIIeCTB, HabmojeHue (usnueckux (MIaBJICHHE BOCKA, TAassHUE JIbJa, PAacTUpaHUE
caxapa B CTYIIKC, KUIICHUEC U KOHACHCAI BO)II)I) U XUMHNYCCKUX (ropeHHe CBCYM, IPOKAJIIMBAHUEC MGI[HOfI
MIPOBOJIOKH, B3aWMOJICUCTBHME MeJa C KHCIOTON) SIBIECHWI, HaOMIOJeHHe W ONKCAHHE TNPU3HAKOB
MPOTEKAHUS XUMHYECKHUX PeaKIuid (pa3IoKeHHe caxapa, B3auMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPHUIOM
Oapusi, pasnoxxkenue runpokcuna meau (1) mpu HarpeBaHuu, B3aMMOACHCTBHE Kelle3a ¢ paCTBOPOM COJU
menu (1), n3yuenue cmocoOoOB pa3eneHust CMECeil: ¢ MOMOIIbIO MarHuTa, GUIHTPOBAHKE, BEITIApUBAHUE,
TUCTHIUISIIMS, XpoMaTorpadusi, MpOBEICHWE OUYMCTKHU IMOBAPEHHON COJNM, HAOMIOJACHHE W ONHCAHUE
pe3yIbTaTOB TPOBEICHHS OIBITA, WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHHs MAacChl, CO3J[aHHE MOJelei
MOJIEKYJ (IIapOCTEPKHEBBIX ).

BasxHeiilue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3ayx - cmech razoB. CocraB Bo3ayxa. Kuciaopoa - anemeHT u npoctoe BemecTBo. Haxoxaenue
KHCJIOpOJIa B IPUPO/IE, Pr3nyueckre U XUMUIeCKre CBOMCTBA (peakiuu roperus). Oxcumsl. [Ipumenenne
kucnopona. CrocoObl MOJTY4YEHHS KHCIOpOAa B JIa0OpaToOpuM U TPOMBIIUIEHHOCTH. KpyroBopor

Kucinopoa B mpupoje. O30H - alIoTponHas Moau(UKaIHs KUCIOpoaa.

TennoBorr  »dexkr XuMHUYECKOW  peakinuH, TEPMOXMMHYECKHE YpaBHEHHUS, OK30- H



SHIOTEPMHUUECKHE peakiiu. TOIMIMBO: Yroib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCHICHUE MapHUKOBOTO
a¢dekra, pa3pyIieHre 030HOBOTO CIIOS.

Bomopon - snemeHT m mpoctoe BemiecTBo. HaxoxaeHue Bojopoaa B mnpupone, pusnueckue u
XUMHUYECKHE CBOIMCTBA, IPUMEHEHHE, CIIOCOOBI TIOTy4YeHUs. KUCIIOTHI U COH.

Mosnsipublit 00b€M razoB. PacyéThl 10 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue cBoiicTBa BoAbl. Bona kak pactBoputelnb. PactBopsl. HackllieHHbIe U HEHACHIILIEHHBIE
pactBopbl. PacTBOprMOCTH BEHIECTB B BOAE. MaccoBas [0yisi BEUIECTBA B PacTBOpE. XHUMHUYECKHE
cBoiicTBa Boabl. OcHOBaHus. Poib pacTBOpoB B MpHUpOJAE U B KU3HU yenoBeka. KpyroBopoT Bozbl B
IpUpoe. 3arpsi3HEHUE NPUPOAHBIX BOJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ.

Knaccudpukanus  Heopranmveckux coeauHenuil. Oxcunapl.  Krnaccudukamuss — OKCHUIOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIe) W HecosieoOpa3yromme. HomeHkiaTypa
okcu10B. OU3MUECKUE U XUMUYECKHUE CBOMCTBA OKCUIOB. [loiyueHne OKCHI0B.

OcnoBanus. Knaccuduxaiys ocHOBaHUM: METOYN U HEpAaCTBOpUMBIE ocHOBaHMs. HomeHkatypa
OCHOBaHMU. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [lomyueHre OCHOBaHU.

Kucnotsl. Knaccudukamus kucnor. Homenkiarypa kucinor. @uznyeckue 1 XMMUYeCKHEe CBOWCTBA
kucnot. Psang aktuBHoctu metaiuioB H. H. bekerosa. [lomyyenue kucior.

Comu. Homenknatypa cosieid. @u3nueckue 1 XuMU4YecKre cBoicTBa coseid. [lomyuenue comneit.
I'eneTndeckas CBI3b MEXKIYy KJacCaMH HEOPraHUYECKUX COCTUHEHUM.
Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpeJelIeHHe COJEpKaHusl KHUCIOpoAa B BO3AyXe, IMOJIydYeHHe, coOupaHue,
pacrno3HaBaHHe U U3yUEHHE CBOWCTB KHCIOPO/a, HAOJI0IEeHNE B3aUMOJICHCTBHS BEIIECTB C KMCIOPOIOM
U yCJIOBUS BOHUKHOBEHMS M NMPEKpALIeHNUs ropeHus (Iokapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCHUJIOB U
OIMCaHUE UX CBOWCTB, MT0JIy4eHHE, COOMpaHue, paclio3HaBaHHE U U3yUeHUE CBOWCTB BOJI0po/ia (TOpeHue),
B3auMojieiictBue Bojpopona ¢ okcuaoM menu (II) (Bo3MOXKHO HCMONIB30BaHHE BHIEOMATEpPHAIIOB),
HabmoieHne o0pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HMCCIEIOBaHUE OCOOEHHOCTEH pacTBOpEHUs
BEIIECTB C PA3IUYHON PaCTBOPUMOCTHIO, IPUTOTOBICHHE PACTBOPOB C ONPENEIEHHON MaccoBOU J1oeit
pacTBOPEHHOIO BEIIECTBA, B3aMMOJEWCTBHUE BOJIbI C MeTa/llaMu (HATpUEM M KalblueM) (BO3MOXKHO
UCIOJIb30BAaHUE BHUIEOMATEPUANIOB), HCCIIEIOBAaHUE OOpA3L0OB HEOPraHWYECKUX BEIECTB PA3IMUHBIX
KJIacCOB, HAOJIOJIEeHNEe M3MEHEHHUs OKPAacCKU MHAMKATOPOB B pacTBOpax KUCJIOT M IIeJouel, N3ydyeHue
B3auMoseiictBus okcuna meau (II) ¢ pacTBopoM cepHOMl KHMCIOTBI, KHCIOT C MeTajllaMH, peaklui
HeﬁTpaﬂHSaHHH, MOJIYUYCHHNEC HEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHUE OJIHOT'O METaJlyla APYIrUM U3
pacTBopa COJHM, PElIeHHE YKCIEePUMEHTAIbHBIX 33jjau 1o TeMe «BaxHeime Kiacchl HEOPraHUYECKUX
COECIMHEHUI.

Ilepuoanyeckuit 3akon u Ilepuoamyeckas cucrema xumuuyeckux »viemenros JI. H.
MenaeneeBa. Crpoenne aroMoB. XuMHYecKasi CBf3b. OKHCIMTENbHO-BOCCTAHOBUTEIbHbIE
peakuuu

HepBbIe IIOIIBITKH KJIaCCI/I(bI/IKaI_[I/II/I XUMHYECKHUX »dJIeMeHTOB. lloHsTHE O rpynmnax CXOOHBIX
9JICMCHTOB (H_[CJ'IO‘IHBIG U MICJIIOYHO3EMCIIBHBIC MCTAJJIbI, T'aJIOrCHbBI, HWHCPTHBIC FaSBI). QHGMCHTH,



KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIIBI U THAPOKCHIBI.

Ilepnonnueckunt 3akoH. llepuonuueckas cucrema xumuyeckux snemeHToB JI. M. MeHnneneesa.
Kopotkonepuonnas u anuHHonepuoHas popmsl Ileproauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB [
N. Menpneneesa. Ilepuoasl u rpynnsl. @PU3NYECKU CMBICI MOPSAIKOBOIO HOMEpa, HOMEpPOB NIEPUOJA U
IPYIIIBI YJIEMEHTA.

Ctpoenne atomoB. CocTaB atoMHbIX siaep. M3orombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
000Ji04eKk aToMOB TepBbIX 20 XuMHUYECKHX 371eMeHTOB [lepuonmnueckoit cuctemsl [[. . Menneneesa.
XapakTepucTUKa XMMHYECKOI0 3JIeMEHTa 1o ero mnoJsioxkenutro B llepmoamueckort cucreme . M.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajauyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB, METAJUNIMYECKHX H
HEMETAJUIMYECKUX CBOMCTB M0 IPYIIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMbl XMMHUUYECKUX 3JEMEHTOB s
pa3BuTHSA Hayku U npakTuku. [{. 1. MeHneneeB - yu4€HbIN U rpaXk JaHUH.

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHAsh U HEMOJIAPHASA) CBS3b. DJIEKTPOOTPHUIIATEIHLHOCTH
XUMHYECKUX 3JIeMeHTOB. VIOHHAsI CBSI3b.

Crenenp oxkwucicHusI. OKHCIUTEIHFHO-BOCCTAHOBUTEIIHHEIC pCaKkuuu. Hpoueccm OKHCJICHHUA U
BoccTaHOBJIEeHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydyeHue oOpa3lloB BELIECTB METAIJIOB U HEMETAIOB, B3aMMOAEHCTBUE TMAPOKCHJA IIMHKA C
pacTBOpamMM KHCIJIOT U IIEJIOYEH, NMPOBEICHUE OIBITOB, WLIIOCTPUPYIOIMIMX MPHUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakIuil (ropeHue, peakliuu pa3aokKeHus, COeTUHEHNS).

Mesicnpeomemmnie céasu

Peanuszanus MeXnpeIMeTHBIX CBsI3€d MPU M3YYEHMM XMMUU B 8 Kilacce OCYIIECTBIIIETCS 4depes
HCIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U NOHATHUH, ABJISAIOINXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mre ecTeCTBEHHO-HAYYHbIE TOHITHS: HAyYHBINH (aKT, THTIOTE3a, TEOPHS, 3aKOH, aHaN3, CUHTE3,
KJ1accupukanms, MTepUOJUIHOCTh, HAOIIO/IEHNE, YKCIIEPUMEHT, MOJIEITUPOBAHNUE, U3MEPEHUE, MOJIEIb,
SIBJICHHE.

dusnka: MaTepusi, aTOM, 3JICKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, H30TOIIbI, PaJINOAKTHBHOCTb,
MOJICKYJIa, DJCKTPUYECKHIA 3apsij, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHHE BEIISCTBA, ras,
¢bu3nvecKkre BEIIMYMHBI, €IMHUIIBI K3MEPEHHS, KOCMOC, TUTAaHEThI, 3BE31b1, COJIHIIE.

buonorust: potocuntes, npxanue, onocdepa.

I'eorpadus: armocdepa, runpocdepa, MHUHEpabl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOIMAEMBbIE,
TOIIUBO, BOJIHBIE PECYPCHI.



9 KJIACC
BewecTBo M XMMHYeCKas peaKklus

Ilepnonnueckunt 3akoH. llepuonuueckas cucrema xumuyeckux snemeHToB JI. M. MeHnneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, KajlMsl, KajdbLUsl U MX COEAUHEHUH B COOTBETCTBUM C IIOJIO)KEHHEM D3JIEMEHTOB B
[lepuonnyeckoil cuctemMe U CTPOEHUEM UX ATOMOB.

CTpOGHI/Ie BC€IICCTBA: BUBI XUMHUYCECKOM CBSA3U. THIIBI KpUCTAJNINICCKUX peI_HéTOK, 3aBUCUMOCTb
CBOMCTB BE€IICCTBA OT THUIIA KpHCTaHHquCKOfI peH_IéTKI/I Hu BUAa XHUMHYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKHX BEHIECTB. XMMHYECKHE CBOWMCTBA BEIIECTB,
OTHOCAILUXCSA K pa3IMYHbIM  KjaccaM HEOPraHWYECKUX COEIMHEHMI, TIEHEeTUYeCcKas CBS3b
HEOPraHWYECKUX BELIECTB.

Knaccuukanuss XMMHUYECKHMX peakIyid IO pa3IW4YHbBIM TNpH3HaKaM ([0 YHUCIYy H COCTaBY
YYaCTBYIOIIMX B PEAKIUU BELIECTB, MO TEIUIOBOMY A(P(EKTy, M0 M3MEHEHHIO CTCIICHEH OKHCIICHUS
XUMHYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, 1O YYAaCTHUIO Karaau3aropa). JK30- U SHIOTCPMHUYCCKHE
pEaKIH, TePMOXUMHUYCCKHE YPABHCHHSI.

[TonsiTre o ckopocTn XuMudeckon peakuuu. IlonsaTue 06 0OpaTUMbIX 1 HEOOPATUMBIX XUMUYECKUX
peakuusax. IIoHsaTHe O TNOMOrE€HHBIX M TE€TEpOreHHbIX peakuusx. Ilonsarue o karamuse. Ilonsartue o
XUMHUYECKOM paBHOBeCUHU. DaKTOpHI, BIMAIOIIAE HAa CKOPOCTh XUMHUYECKONM PEAKLUUH U II0JIOKCHHUE
XUMUYECKOIO PAaBHOBECHS.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pCaKkuuu, 3J'I€KTpOHHBII\/'I OanaHc OKHCIIHUTCIBHO-
BOCCTAaHOBUTEJIBHOM pCaKknuu. CocraBneHue ypaBHCHI/Iﬁ OKHCJIUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C
HCIIOJIB30OBAHHUEM METOJA SJICKTPOHHOTO OanaHca.

TeOpI/I}I BHCKTpOHHTquCKOﬁ AUCColHraluu. QHCKTpOJ'II/ITLI " HEOJICKTPOJIUTHI. KaTI/IOHBI, AHHUOHBI.
Mexaau3m Jucconuranvii BEICCTB C pa3jIMUHbBIMU BUAAMU XAMUYeCKor cBs3u. CTeIeHb JUCCOMaIu.
CunbHBIC U c1a0bIe QJICKTPOJIUTHI.

Peakium wmoHHOro oOMeHa. YcJOBUS MpPOTEKaHHWs peakliuil HMOHHOrOo oOMeHa, IOJIHblE H
COKpallléHHbIE HOHHBIE YypaBHEHMs peakiui. CBONCTBa KHCIOT, OCHOBAaHMM M COJEM B CBETE
MPEJCTaBICHUNA 00 AIIEKTPONUTHYECKOM auccoumanuu. KauecTBenHble peakiuu Ha MOHBL [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJENIIMU KPUCTAIIIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB - METAJIOB U
HeMeTalsIoB (TpaduTa W amMasa), CIOXKHBIX BEIIECTB (XJIOpHUIA HATPHSs), UCCIEAOBAHUE 3aBUCHMOCTH
CKOpPOCTH  XHMHYECKOM peaklud OT BO3ACHCTBHUS  pa3lMYHbIX  (PAKTOpOB, HCCIEAOBAHUE
NEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIEcca AUCCOLMALMM KHUCIOT, ILIEN0Yed U coJel
(BO3MOXKHO HCMOJIB30BAaHUE BUIEO MATEPHANIOB), MPOBEAECHUE OMBITOB, WIIIIOCTPUPYIONINX MPU3HAKU
MPOTeKaHUs peakUuii MOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BBIIEIEHUE ra3za, oOpa3oBaHHE BOJbI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKlnii (roOpeHue, peakuu
pa3iioKEeHUs, COCIMHEHUsSI), PACIO3HABAHME HEOPTaHMYECKUX BEIIECTB C IMOMOIIBIO KayeCTBEHHBIX
peaxkuuii Ha HOHBI, PelIeHHE SKCIIEPUMEHTABHBIX 3a7ay.



HeMmeTa/ibl 1 HX COCANHCHUHA

OOmast xapakTepuCTHKa TajJoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC CTEIECHU
okucnenus. CtpoeHne u Gpu3ndeckue CBOWCTBA MPOCTHIX BEIIECTB - aJOreHOB. XUMHUYECKHE CBOMCTBA
Ha IIpuMepe xJ1opa (B3auMOJICHCTBHIE C MeTaJUIaMU, HEMETaJIaMy, Ienodamu). Xsnoposojgopoa. ComnsHas
KHCJIOTA, XMMUYECKHE CBOWMCTBa, MOJydYeHHE, NMpHMeHeHue. JlelicTBHe XJopa M XJIOPOBOJIOPOAA Ha
OpraHu3Mm 4YCJIOBCKaA. Baxneinmme XJIOPpUABI U UX HAXOXKIACHUC B IPUPOJC.

O6mas xapakrepuctuka 3meMeHToB V TA-Tpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CtpoeHue M (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB - KHUCIOPOAAa U CEpHI.
AnnotponHsie MOTU(PHUKAIIMH KUCIOPOIa U Cepbl. XUMHUECKUE CBOUCTBA cepbl. CepoBOIOPO/, CTPOCHHE,
¢busznyueckrue U XuMuueckue cBorcTBa. OKCHIIBI CEphl KaK MPEACTaBUTEIN KUCIOTHBIX OKcHI0B. CepHas
KHCIIOTa, (DU3MYeCKHe M XUMHUYECKHE CBOMcTBa (0OmIME Kak MPEACTaBHTENs Kiacca KHUCIOT |
cnenuduueckre). XUMUYECKUE PEaKIUH, JIKAIIMEe B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOJy4eHUs
cepHoil KUCIOTHI. [IpumMenenue cepHoil KUCIOTH. CONM CEPHOM KHUCIOTHI, KAUECTBEHHAs] pEaKIus Ha
cynbar-uoH. Haxoxenue cepsl U €€ coeIMHEHUH B pupojie. XUMHUUYECKOE 3arpsi3HeHNE OKpYKarolen
Cpelbl COCTUHEHUSIMH Cephbl (KUCIOTHBIC MO, 3arpsA3HEHHE BO3yXa U BOAOEMOB), CIOCOOBI €ro
MIpeI0TBPALLCHUSI.

OO6mas xapakrepuctuka 31eMeHTOB VA-TPYIIIILL. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
CTETNIEHH OKHUCJCHHs. A30T, paclpocTpaHeHHe B MpUPOJe, (PU3NYECKHE M XUMUYECKHUE CBOMCTBA.
KpyroBopor azora B mpupone. AMMHUAK, €ro (U3MYECKHe M XUMHUYECKHE CBOMCTBA, MOJYYCHHE U
npuMeHeHre. Coinu aMMOHMS, UX (U3MUECKUE U XMMHMYECKHe CBOWCTBa, NpuMeHeHue. KauecTBeHHas
peakiust Ha MOHBI aMMOHHs. A30THasl KUCIOTa, €€ MoiryueHne, PU3nIecKue U XMMHUYECKHE CBOWCTBA
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT M cnenuduueckue). Mcmonb3oBaHue HUTPATOB U CoJeit
aMMOHHSI B KauyeCTBE MHHEPAJIBHBIX yHOOpeHHH. XHWMHYECKOe 3arpsi3HEHHE OKPYKAIOMIEH Ccpelbl
COEMHEHUSMH a30Ta (KHUCJIOTHBIE JOXKIHM, 3arps3HEHHE BO3/yXa, MOYBBI M BoAoéMOB). docdop,
ajutoTpornubie Moaudukanuu Gocdopa, dusndeckue u xumudeckue cpoiictBa. Okcua docdopa (V) u
¢dochopHas kucioTa, GpUMUECKUe U XUMUYECKHUE CBOWCTBA, moiydeHue. Mcrnons3oBanue ¢ocpaToB B
Ka4ecTBE MHHEPATBbHBIX YI00PSHHIA.

OO6mas xapakrepuctuka 31eMeHToB |VA-rpynnbl. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
CTETEeHU OKUCIIEHUS. YTIEpO, aJlIOTPOIHbIE MO (UKALIMU, PACTIPOCTPAHEHHE B IPUPOAE, (PU3NUECKUE
U XUMHUYecKue cBoiicTBa. Ancopbuus. KpyroBopor yriepoaa B mpupone. OKcuibl yriaeponaa, HUX
¢u3nyecKkne U XUMHYECKHE CBOWCTBA, JEMCTBHE HA JKHMBBIE OPraHU3MBI, MOJIyYEHHE U MPUMEHEHHUE.
Dkosornyeckue npoOIeMbl, CBsI3aHHBIE ¢ OKcUIoM yriepoaa (IV), runoresa ria006anbHOrO NOTEICHUS
KJIMMaTa, MapHUKOBBIN 3 dekT. YroapHas KuciaoTa U e€ cou, ux PU3ndecKkue 1 XuMUYeCKre CBOWCTBA,
noJlyyeHue u npuMeHeHue. KauecTBenHas peakiusi Ha kapOoHaT-HOHBI. Vcnonbp3oBaHne KapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHauabHBIE MOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COEIMHEHMSX yriepoja (MeTaH,
3TaH, 3TUJIEH, alleTUJIEH, dTAaHOJ, TJUIEPUH, YKCyCcHas KuciaoTa). [IpupoiHbie HCTOYHHUKY YTIIEBOI0OPOIOB
(yromp, mnpuponHBIH ra3, HedTb), MPOAYKTHI HX MepepaboTku (OeH3WH), MX pOIb B OBITY H
npoMbliieHHOCTH. [loHATHE 0 OHMONOrMuecKr BaXKHBIX BELIECTBaX: KUpPax, OeJKax, yriieBojax - U UX
poJIu B )KM3HM uelloBeKa. MaTepruaiabHOE €AMHCTBO OPTraHUYECKUX U HEOPTAaHUUECKUX COEAMHEHU.

Kpemuuii, ero ¢usnueckue U XMMHUYECKHE CBOICTBA, MONy4YeHUE M npuMmeHeHue. CoennHeHHs
KpemHHs B mpupojae. OO6mme mpencrtaBieHuss o6 okcuae kpemuus (IV) m kpeMHHEBOW KuCIOTe.
CI/IJ'II/IKaTI:I, HUX HUCIIOJIB30BAHHEC B 6I>ITy, B IMPOMBINIJICHHOCTH. Baxueiimme CTPOUTCIIBHBIC MATCpPUAJIbIL:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. I[IpoOraemMbl 0e30MacHOTO  HMCIOJIb30BAHUS



CTPOUTENIBHBIX MaTEPHUAJIOB B IIOBCEAHEBHOM KU3HHU.
Xumuueckuii IKcnepumenm:

U3ydyeHHue O00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOW KHCIOTHI, IPOBEICHHUE
KAayeCTBEHHBIX peakUuil Ha XJIOPUI-UOHBl W HAOJIOAEHUE IPU3HAKOB HUX IPOTEKaHMs, OINbITHI,
oTpaxaromue (u3nyecKkue M XHMHUYECKHE CBOICTBa TaJIOTEHOB M HMX COCIWHEHHMH (BO3MOXKHO
UCIOJb30BAHUE BUAECOMATEPHUAIOB), O3HAKOMJIEHHE C 0OOpa3laMu XJIOPUAOB  (raJOreHU]OB),
O3HAKOMJICHHE ¢ 00pa3aMu cepbl U €€ CoeMHEHUSAMH (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHUATIOB),
HaOJroieHne mpolecca oOyIiaMBaHUA caxapa o[ JEHCTBHEM KOHLIEHTPUPOBAHHOW CEpHON KHUCIIOTHI,
U3y4eHHE XUMUUYECKUX CBOICTB pa30aBIeHHON CEpHON KUCIIOTHL, IPOBEACHNE KAUECTBEHHON peaKkuy Ha
cyiab(ar-uoH U HaONIO/eHHE NMpH3HAKa €€ MPOTEKaHMs, 03HAKOMJICHHE ¢ (U3NYECKUMHU CBOWCTBAMH
a3oTa, pochopa u ux coenMHEHUH (BO3MOKHO UCIIOIB30BaHUE BUCOMATEPHAIIOB), 00pa3IiaMu a30THBIX
u (ocdopHbIX ynoOpeHuil, nomydyeHue, codMpaHue, paclo3HaBaHUE U W3y4YE€HUE CBOWCTB aMMHaKa,
MPOBE/ICHNE KAYEeCTBEHHBIX PEAKIMH HAa MOH aMMOHHS H (ochaT-HOH W W3yYeHHE NPHU3HAKOB HX
IPOTEKaHMs, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI € MeEIbl0  (BO3MOXKHO
HCI0JIb30BaHNE BHUJIEOMATEPUANIOB), U3YYEHHUE MOJENIeH KpUCTAaNIMYECKUX pelI€ToK aiMasa, rpadura,
¢ysuiepeHa, 03HaKOMJICHHE C POLIECCOM aJICOPOLIMU paCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOrasa, MojiyueHue, coOupaHue, paclo3HaBaHUe M U3yuyeHHe CBOWCTB YIJIEKUCIIOTO
ra3a, IpoBe/ICHUE KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CWIMKAT-MOHBbl U M3yUEHUE NPU3HAKOB UX
IIPOTEKAHHs,  O3HAKOMJIEHME C  INPONYKUMEH  CHIMKATHOM  IPOMBIIIJICHHOCTH,  pELICHHE
9KCIIEPUMEHTAIBHBIX 3aa4 110 TeMe «BajkHele HeMeTalibl U UX COEIUHEHUS».

MeTajibl M UX COeAMHEHHS

OOmiast XapakTepHCTUKAa XMMHUYECKHX AJIEMEHTOB - METAJUIOB Ha OCHOBAaHUM MX IOJOXKEHUS B
[Tepuoanueckoii cucteme xumuueckux smeMeHToB J[. . MennaeneeBa u crpoeHus aromoB. CTpoeHue
MeTaJuIoB. MeTalmnueckasl CBA3b M METAUIMYecKas KpUCTAUIMYEecKasl perIéTka. DIEeKTPOXUMUYECKUI
psAa HanpspkeHuM MertaioB. Pu3nyeckue M XMMHUYECKHe CBoiicTBa MeTamioB. OOmme crnocoOsl
MOJTy4eHHs MeTayuloB. [IoHsATHE 0 KOPPO3UU METaIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI UX OT KOPPO3UH.
Crnnagel (CTalb, 4YyT'yH, JIOPATIOMUHUI, OPOH3a) U UX IPUMEHEHUE B ObITY U IPOMBILIUIEHHOCTH.

[llenoyHble MeTaimbl: moJiokeHue B llepmoamyeckoit cucrteMe XUMHUYECKHUX anemMeHToB /[l M.
MeHpeneeBa, CTpOGHUE X aTOMOB, HaXOXJeHUE B npupoae. usznueckre 1 XUMHUUECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUABI U THAPOKCH]IBI HATPUS U Kamius. [I[puMeHeHne meT0YHbIX METaIOB
1 UX COeTUHCHHUI.

[IlenouyHO3eMeNbHBIE METAUIBl MarHUM W KaJbLM: moJokeHue B llepuonnueckoin cucreme
XUMUYeCcKux 3y1eMeHToB [1. 1. Meneneesa, CTpoeHre UX aTOMOB, HaXOXxAeHue B npupoze. Gusndeckue
U XMMHUYECKHE CBOMCTBA MarHusl M Kajublud. BaxuHeilmue coenquHeHUs Kanblus (OKCUI, THAPOKCHU,
conn). JKECTKOCT BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

AsnroMuHMi: nosioxkenue B [lepuoanyeckoii cucreme xumuueckux 3nemeHToB Jl. Y. Menaeneesa,
CTPOEHHUE aToMma, HaxoxiaeHue B mnpupoae. Du3nmyeckue M XUMUYECKHE CBOMCTBA aTIOMHHUS.
AM@oTepHbIe CBOMCTBA OKCHJIA U THIPOKCHA ATTFOMUHUA.

Kenezo: nonoxenue B lleproguueckoit cucreme xumuueckux snemeHTtoB JI. M. Menneneesa,
CTPOEHHE aTOMa, HaxoXKJIeHue B mnpuponae. Pusznueckre M XUMHYECKUE CBOWCTBa xkene3za. OKCHIBI,
ruapokcubl U conu xxenesa (1) u xenesa (I11), ux coctas, CBOMCTBA U MOJIyYEHUE.



Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpa3laMu METAUIOB M CIUIAaBOB, MX (DU3UYECKUMU CBOWCTBAMHU, W3YUCHHE
pe3yJabTaTOB KOPPO3MU METAUIOB (BO3MOXKHO HCIIOJIB30BAaHUE BHUJICOMATEPUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJA KAJIbLUA M HATPHs C BOJION (BO3MOXKHO HCIIOJIb30BAHHME BUICOMATEPHUATIOB),
UCCIIC/IOBAaHUE CBOMCTB KECTKOH BOJBI, Tpollecca TOPEHUs jkeie3a B KUCIOpoae (BO3MOXKHO
MCIOJIb30BaHUE BHUICOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PEaKIUii HA MOHBI: MAarHUS,
KaJIbIIMS, ATFOMUHUSA, IUHKA, sxkene3a (I1) u xenesza (I11), mequ (1), HabnroaeHNe U ONMCaHUE MTPOIIECCOB
OKpalllMBaHUsl ITUIAMEHW WOHAMH HATpUs, Kauus © Kalblus (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB IMIPOKCUIA aATFOMHHUS U THIPOKCUIA [INHKA,
pelIeHre YKCIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHele MeTallIbl U X COCTUHEHUS.

XuMHus H OKpYKaoLias cpeaa

BeH_IeCTBa H MaTcpuralibl B HOBCGI[HCBHOﬁ JKHU3HHU YelloBeKa. be3onacHoe ucnojab30BaHUE BCIICCTB
N XUMHUYCCKUX peaKHI/Iﬁ B 6I>ITy. HepBaﬂ ImoMoupb Ipru XUMHYCCKUX OKOraxX U OTPABJICHUAX.

XUMHUECKOe 3arpsi3HEHHE OKpYy)Karolled cpenpl (MpelenbHas JOMycTUMas KOHLIEHTpALHs
BemiecTs, nanee - [1JIK). Pons xumun B peneHnn 3KOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:
U3y4deHne 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTEpUaJbl).
Meostcnpeomemmnuwie ceasu

PeaJ'II/BaI_[I/IH MCKIPECAMETHBIX CBsI3eM IIpu U3Yy4YCHUHU XUMHUHU B 9 xmacce OCYHICCTBJIACTCA 4YCPE3
HCITIOJIB30BAHHUE KaK O6HII/IX CCTCCTBCHHO-HAYYHBIX HOH?ITI/II\/'I, TaK U HOH?ITI/IfI, SBJIIIOIINXCA CUCTEMHBIMU
AJIL OTACIIBHBIX NPEAMETOB €CTCCTBCHHO-HAYYHOT'O LIUKJIA.

OO1re ecTecTBEHHO-HAYYHbIE TOHSITHS: HAyYHBIH (aKT, THTIOTE3a, 3aKOH, TEOPHS, aHaJIN3, CUHTE3,
KJIaccupuKkanus, MepPUOJUIHOCTb, HAOIIOJEHNE, YKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHE, MO/IENb,
SIBIICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MATEPUATIBL.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, ©30TOIIbI, PAJHOAKTUBHOCTD,
MOJIeKYJa, JJIEKTPUYECKUN 3apsi, MPOBOJHUKH, TOIYNPOBOJHUKH, IUIICKTPUKH, (POTOIIEMEHT,
BEIIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHWE BEIIECTBA, Ta3, pacTBOpP, PACTBOPUMOCTb,
KpUCTANTUYECKasl PelIETKa, CIUIaBbl, (PU3UYECKUE BEIMYMHBI, €IUHHUIBI H3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: dorocunTe3, IpIXxaHue, Ouocdepa, 3KOCHUCTEMa, MHUHEpAJIbHbIE YA0OpEHHMS,
MHUKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE IMOPOJBI, IOJIE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMTPOI'PAMMBI 110 XMMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS IPOrPAMMbl OCHOBHOT'O 0011ero 00pa3oBaHus JOCTUTAIOTCA B
Xxoze OoOydeHUs XMMHUH B €IUHCTBE y4eOHOH M BOCHHTATEIBHOW NESITEIHLHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMA POCCUHCKHMHU COLMOKYJIBTYPHBIMH M JAYXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH,
MPUHATHIMU B OOIIECTBE IPABUIAMU M HOPMAMU TTOBEICHUS U CIIOCOOCTBYIOT IIPOIIEccaM CaMOIO3HAHUS,
CaMOPAa3BUTHUS U COLIMATM3ALMU O0yUarOIIUXCSL.

JImaHOCTHEIC PE3YJIbTAThl OTPAXKAIOT T'OTOBHOCTDH O6yanOIHHXC$I PYKOBOJACTBOBATLCHA CHCTEMOM
IIO3UTHUBHBIX OICHHOCTHBIX OpI/IeHTaHI/Iﬁ H paClIUPCHUC OIIbITa ACATCIbHOCTHU Ha eé OCHOBC, B TOM 4HUCJIC
B 4acCTu:

1) NATPUOTHYECKOTO BOCIIUTAHMS:

LIECHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICJTUIO, IOHUMAHUS 3HAYCHUSI XUMUYECKONH HAYKH B KU3HU COBPEMEHHOT'O OO0IIECTBA, CIIOCOOHOCTH
BIIQJIETh JIOCTOBEpHOW uH(OpMalMell O TMepeloBbIX [OCTIKEHUSX U OTKPBITUSAX MHPOBON U
OTECUYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) IPAKAAHCKOI'0 BOCIIUTAHHUSA:

MIPEJICTAaBICHHS O COIIMAIbHBIX HOpMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUHN B KOJUIEKTHBE,
KOMMYHUKAaTHBHOH KOMIIETEHTHOCTM B  OOIIECTBEHHO TOJIE3HOM, Yy4eOHOMCCIIeI0BaTEeIbCKOM,
TBOPUYECKOH M JIPYTUX BHUJAX JIEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOW JESTENIbHOCTH
IIPU BBIOJIHEHUM Y4YeOHBIX, MO3HABATEJIbHBIX 3a/1a4, BBIIOJHEHMH XUMHUUYECKUX HKCIEPUMEHTOB,
CO3/IaHUU Y4YEeOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO U B3aMMOIOMOIIM B MPOLIECCE ITOU
yueOHOI IesTeIbHOCTH, TOTOBHOCTH OLICHHWBAaTh CBOE MOBEJICHHE M IMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUN OCTYIKOB;

3) HEHHOCTH HAYYHOIO MO3HAHUS:

MHPOBO33PEHUECKHE MPECTABICHUS O BEHIECTBE M XUMHUYECKON pPEAKIHU, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINE OCHOBY JUIsl TOHUMAHUS CYIITHOCTH HAYyYHOM
KapTUHBI MHpA, MPeACTaBiIeHHs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3SIX
YeJIOBEKa C MPUPOAHOU CPEOH, O POJIM XMMHUHU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIE MOTHBBI, HAIPaBJIEHHbIE HA MTOJyYeHHE HOBBIX 3HAHUH M0 XMMUHU, HEOOXOMBbIE
Ui OOBSICHEHUS] HaONI0JIaeMBIX TPOLIECCOB M SIBJICHWH, IO3HaBaTelbHOH, WHGOPMAIMOHHON U
YUTATENIbCKOM KyJIbTYpHI, B TOM YHCIJIE€ HAaBBIKOB CaMOCTOSTEIbHON PabOThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUUECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHHI0O U TMO3HAHUIO, JIO003HATEIHHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caM00Opa30BaHMIO, TPOEKTHOW W WCCIENOBATEILCKOW JEATEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPaBJICHHOCTU M YPOBHs 00y4eHUs B abHEHIIIEM;



4) ¢opMHpPOBaHUS KYJbTYPbl 310POBbS:

OCO3HAaHUE IICHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3IIOPOBBIN 00pa3 KHU3HH, OCO3HAHHE MOCJCICTBUI M HENPUSATHE BPEIHBIX MPUBBIYCK (YHOTPEOICHUS
QJIKOTOJI51, HAPKOTUKOB, KypeHUs1), HEOOXOIUMOCTH COOJIOICHUS TIPaBUII 0€30MIaCHOCTH TIPH OOpaIeHUN
C XUMHUYECKUMH BEIIECTBAMH B OBITY U pEaIbHOM KHU3HH;

5) TPyA0BOIro BOCIIMTAHMA:

MHTEPEC K MPAKTHYECKOMY M3YUEHHUIO POoQeccuii U TpyAa pa3IyHOTO poja, yBaKEHHE K TPyAY U
pe3ysbTaTaM TPYJLOBOW NEATENBHOCTH, B TOM YHCIE Ha OCHOBE IIPUMEHEHUsS NPEAMETHBIX 3HAHUM IO
XMMHHU, OCO3HAHHBIA BBIOOP MHIMBHIYaJbHOH TPACKTOPUU MPOJOJDKCHUS OOpa3oBaHHS C YUYETOM
JMYHOCTHBIX HMHTEPECOB U CHOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
YCIEUTHONH TPO(PECCHOHANBHON JEATENIFHOCTH M Pa3BUTHS HEOOXOMUMBIX YMEHHH, TOTOBHOCTH
aJlanTHPOBATHCS B MPO(eCCHOHANBHOM cpefe;

6) IKOJOTHYECKOr0 BOCIIMTAHUS:

9KOJIOTMUYECKHU 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPO/E KaK MCTOYHUKY >KU3HHU Ha 3emile, OCHOBE
e CyIlecTBOBaHHUs, MOHMMAaHUE IEHHOCTU 3[0pPOBOr0 U Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBCHHOMY (DM3MYECKOMY U IICHXHYECKOMY 3JI0POBBIO, OCO3HAHUE I[EHHOCTH
COONIIO/ICHHST TIpaBHJI OE30MACHOTO TOBEACHUS NpU padoTe C BEIIECTBAMHU, a TAKKE B CUTYaIHX,
YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

CMOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIy4daeMble MPH HM3YyYEHUU XMMHH, JJs PELIeHus 3ajad,
CBA3AHHBIX C OKPY’KAOIIEH MPUPOJHOM CPENOM, JUIsl MOBBIIIEHUS YPOBHS JKOJOTMYECKOW KYJBTYpBI,
OCO3HAHMS TJ00aTBHOIO XapakTepa SKOJIOTMYECKHX IMpoOJieM W MyTed HX PpELIeHUs IMOCPEICTBOM
METOA0B XMMHH, DKOJIOTMYECKOTO MBIIUICHHS, YMEHHMS PYKOBOJCTBOBATHCS WM B ITO3HABATENIBHOM,
KOMMYHHMKATUBHON U COLIMAJIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTampeaMETHBIX pE3YNbTATOB BBIACIAIOT 3HAUYUMBbIE Uil (opMHpOBaHUS
MHUPOBO33pEHUsI 00IIEHAYYHbIC TTOHATHUS (3aKOH, TEOPHSs, MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOIIECC,
OKCIIEPUMEHT U JPYroe.), KOTOPhIE HCIONb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEeAMETax H
MTO3BOJISIFOT HA OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH MPECTABICHNE O 1IEJIOCTHON HAYIHOU
KapTUHE MHUpa, W VyHHUBEpCalbHBbIE Yy4deOHBbIE MeHCTBUS (TIO3HABATEeNbHBIE, KOMMYHHUKATUBHBIC,
pEeryJisTHBHBIC), KOTOphIE OOECeuynBalOT (POPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIHHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHO 1eATeNbHOCTH.

Ilo3naBaTenbHBbIE YHMBeEPCAJIbHbIE YUeOHbIe AeiCTBUS
Ba3zoBble Jjoruyeckue aeiicTBuA:

YMCHUS HUCIOJIB30BATh HpI/IéMBI JIOTUYCCKOr0 MBIIJICHHUA TIPpU OCBOCHUHA 3HAHUM: PacCKpbIBATb
CMBICH XUMHWYECKHX ITOHSATHH (BBI}IGJ'IS[TB HUX XapaKTCPHBLIC MPU3HAKHW, YCTAHABJIIMBATH B3aUMOCBA3b C
ApyrumMu HOHﬂTHHMH), HUCIIOJIB30BaTh IIOHATHUA AJIA 00BICHEHHUS OTACIBHBIX q)aKTOB u HBHGHHﬁ,
BI)I6I/IpaTB OCHOBAHUSA U KPUTCPUHU IJIA KJ'IaCCI/I(i)I/IKaHI/II/I XHUMHUYCCKHUX BCHICCTB U XUMHUYCCKUX peaKquI,
YCTaHaBJIMBATb NPHUYUHHO-CICACTBCHHBLIC CBA3U MCIKIY 00BbEeKTaMHU HU3YUCHUA, CTPOUTH JIOTUYCCKHUC



paccyxnenusi (MHIYKTUBHBIC, ISTYKTUBHBIE, 10 aHAJIOTHH), IeTIaTh BHIBOBI U 3aKITIOUCHUS;

yMEHUE TMPUMEHSATh B TMpOIECCe IO3HAHUS TOHATHS (IPEAMETHbIE U METAlpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIEC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUU, IPEOOPA30BBIBATH IIUPOKO IPUMEHSIEMbIE
B XMMHUHU MOJICJIbHBIE MIPEICTABICHUS - XUMUYECKUH 3HAK (CUMBOJI dJIEMEHTa), XuMudeckas Gpopmyna u
YpaBHEHHE XUMHYECKON pEaKIHH - MPH PEHICHUH y4eOHO-NO3HABATENBbHBIX 3a/lad, ¢ y4ETOM 3THUX
MOJICTIbHBIX NPEACTABICHUN BBISABISITh W XapaKTEpU30BATh CYIIECTBEHHBIC MPU3HAKU H3Y4YaeMbIX
O0OBEKTOB - XUMHUYECKMX BEIIECTB M XUMHYECKHX pEaKlMi, BBIABIATH OOIIME 3aKOHOMEpPHOCTH,
MPUYHUHHO-CIICICTBEHHBIE CBSI3U U POTUBOPEUHS B U3YyUAEMBIX MPOLECCAX U SBICHUSX.

ba3oBble ucciaenoBaTeabCcKue AeiicTBHS.

YMEHHE HUCII0JIB30BATh [TOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA [TI03HAHNUSA, @ TAKXKE B
KayecTBE OCHOBBI ISl (DOPMHUPOBAHHUS THUIIOTE3BI MO MPOBEPKE IMPABMIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUU;

npuoOpeTeHre OmbITa 1O IUIAHUPOBAHWIO, OPraHW3allMd M MPOBEACHUIO YYCHUYECKHX
HKCHEPUMEHTOB, YMEHHE HaOII0aTh 3a XOJOM IIPOLECcCa, CaMOCTOATENbHO MPOTHO3UPOBATh €ro
pe3ynbTar, (HOpMyIUpOBaTH OOOOMICHWS M BBIBOABI IO pe3yjbTaTaM IPOBEAEHHOTO OIBITA,
HCCIIEI0BaHMs, COCTABIIATh OTUYET O MPOETaHHON padoTe.

Pab6ora ¢ undopmanmueii:

yYMEHHE BBIOWMpATh, aHAM3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIMIO PA3TUYHBIX BUIOB U
¢opM mpeacTaBiIeHMs, MOIYYaeMYyI0 U3 Pa3HbIX HMCTOYHHMKOB (HAay4HO-IOMYJIApHAs JUTEpaTypa
XMMHUYECKOTO COJIep’KaHus, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHETa), KpUTHUECKHU OLICHUBATh
MPOTUBOPEUYNBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHUE MPUMEHSTh PA3IMYHbIE METOJABl U 3aIPOChl MPH TMOUCKE U 0TOOpe MHbOpMalUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMUMBIX MJI BBIOJHEHHUS y4eOHBIX M TO3HABATENBHBIX 3a]ad4
OTpeNIeIEHHOTO THUMA, MPUOOPETEHHE OmNbITa B O00JaCTH HCMIOJIB30BaHUS WHGOPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBJAJCHHE KYJIbTypOW aKTUBHOTO HCIOJIb30BAHMS Pa3IMUHBIX
TTOMCKOBBIX CHCTEM, CAMOCTOSITEIFHO BBIOMPATh ONTUMANIbHYIO (pOopMy mpeacTaBieHus nHpopmaum
U WUTIOCTPUPOBATH peIllaeMble 33JaYd HECIOKHBIMU CXEMaMH, TuarpaMMamu, APyruMu (popmamu
rpa@uKu U UX KOMOMHAIUSIMU;

YMEHHE HCHOJb30BaTh M aHAJM3UPOBaTh B IIpolecce Y4eOHOW M HCCIeI0BaTebCKOM
ACATCIIbHOCTH I/IH(i)OpMaHI/IIO O BJIMSIHUU INPOMBIIINIICHHOCTH, CEJIBCKOI'O XO3IUCTBA U TpaHCIIOpTa Ha
COCTOSIHUE OKPY KaroLIEH IIPUPOIHON CPEIBI.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIE y4eOHbIE JeHCTBHUSA:

YMEHHUS 3a/1aBaTh BOMPOCHI (B X0J/€ AUaiora u (WIH) AUCKYCCUH) MO CYIIECTBY 0OCYKIaeMOu
TeMBI, (HOPMYJIUPOBATH CBOU MPEIOKESHHSI OTHOCUTEIHHO BHITIOTHEHUS MPEATI0KEHHON 3a/1a4H;

YMEHHS TIPEJICTABIISITh MOTYYCHHBIC PE3yJIbTaThl MO3HABATEIIBHON JCATEILHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTAINIO PE3yIbTATOB BHITIOTHEHHS XUMUYECKOTO IKCIIEPUMEHTA
(JrabopaTopHOTO OIBITa, JTAOOPATOPHOW PAOOTHI MO HMCCIEIOBAHUIO CBOMCTB BEIIECTB, YU4ESOHOTO
IIPOEKTA);



YMEHHsI y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIBHOH W
MCCIIEI0BATENBCKON ICATEIBHOCTH TPU PEIICHUH BO3SHHUKAIOIIUX MPo0IeM Ha OCHOBE y4yéTa 00ImuX
WHTEPECOB M COIJIACOBAHUS TMO3UIMKA (00CYXKIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYpMBD»,
KOOpIUHAIIVSI COBMECTHBIX JIEHCTBUH, OMpE/IeICHNe KPUTEPUEB 1O OLIEHKE KaYeCTBa BBHITIOJHEHHOM
paboTHI U APYTHE).

PeryasiTuBHble YHHBepcaJIbHbIe YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEIBHO OINPENEsATh eI JIeATeNbHOCTH, IUIAaHUPOBAaTh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBAThH CBOIO JIEATEIHHOCTh, BHIOMPATh HanboJee
3¢ (heKTHBHBIC CIIOCOOBI PEIIeHUsT YYCOHBIX U IMO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIIBHO COCTABIISITH
WM KOPPEKTUPOBATh MPEIJIOKECHHBI aJTOPUTM JACUCTBUM MPU BBINOJHEHUU 33JaHUN C y4ETOM
MOJIyYeHHUs] HOBBIX 3HAaHUM OO0 HU3y4aeMBIX OOBEKTaX - BEHIECTBAX M PEAKUHUIX, OICHUBATH
COOTBETCTBHE IMOJIYUYEHHOT'O pe3yJibTaTa 3asBJICHHOMN 1I€JIM, YMEHHUE UCI0JIb30BaTh U aHAIU3UPOBATh
KOHTEKCTHI, MpeJIaraéMble B YCIIOBUU 3a/IaHHM.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe nmpeaMeTHBIX pPE3yJAbTATOB IO OCBOCHHUIO OO0S3aTENBHOTO  COJEp)KaHUS,
YCTaHOBIIEHHOTO JaHHOW  (exepanpbHO  paboueil  mporpamMMoil, BBIACHSAIOT: OCBOCHHBIC
00y4arolMMUCS Hay4HbIe 3HaHUS, YMEHUS U CIIOCOOBI ACUCTBUM, criennduyecKkue sk IpeaMeTHOM
obnmactu «XuUMHS», BUIBI JIEATETLHOCTH MO TOJYYSHHIO HOBOTO 3HAHUS, €r0 HHTEPIpPETallvH,
MpeoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CHUTYAIHSX.

K xoHity 00yuenus B 8 kjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPA’KaTh
c(OPMHPOBAHHOCTh Y O0yUarOIUXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHUN: aTOM, MOJIEKYJA, XMMHUYECKHH DJIEMEHT,
MIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs W HEOJHOPOJIHAs), BaJECHTHOCTH,
OTHOCHUTEIIbHASI aTOMHasi U MOJIEKYJISIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasl J0Jii XHMHUYECKOTO 3JIEMEHTa B COEJUHEHHM, MOJISIPHBIH O0BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, CONb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIEHUS, XUMUYECKas peaKus,
KJaccupUKalysg peakuui: peaklUuu COEIWHEHUS, PEAKIMH Ppa3JIoKEHHs, PEeaKIUuu 3aMelIeHHS,
peakiuu oOMeHa, 9K30- M SHJOTEPMUYECKHE PEaKLMHU, TErIoBoH 3¢ddekT peakuuu, sSApo aToMma,
ANIEKTPOHHBINA CIIOM aTroma, aTOMHas OpOUTallb, paguyc aToMa, XMMHUYECKas CBS3b, MOJIApHAS U
HEMNoJIsIpHasi KOBAJIECHTHAs CBS3b, MOHHASI CBS3b, MOH, KaTMOH, aHUOH, PAcTBOp, MaccoBas IO
BelecTBa (MPOICHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMMUYECKHUX INOHATHH M NMPUMEHATH 3TU IOHSTHS IPU
OIMCAaHUU BEIIECTB U UX MPEBPAILLEHUM;

UCMOJb30BAaTh XMMHYECKYI0 CHMBOJMKY JJISi COCTaBJI€HHS (OpPMYJ BEIIECTB U YpaBHEHUH

XUMHYECKUX PEAKIIUi;

OTIPEIEATh BAJICHTHOCTH aTOMOB JJEMEHTOB B OWHApHBIX COCAMHEHHSIX, CTETNICHb OKUCICHUS
JJIEMEHTOB B OHWHApPHBIX COEAMHEHUSAX, MPHUHAJJICKHOCTh BEIIECTB K ONPEACNEHHOMY Kiaccy
COCMHEHUH 1Mo (opMmysiaM, BHJ XUMHYECKOW CBS3M (KOBAJICHTHAsI WU WOHHAs) B HEOPTAaHUYECKUX
COCIUHCHHIX;

packpsiBaTh cMbica [lepumoamdeckoro 3akona [[. M. MenaeneeBa: 1€eMOHCTPUPOBATh MOHUMAHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX ION0keHUs B [leproanueckon



CHUCTEME, 3aKOHOB COXPAHEHHMS MAacChl BEHIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO
y4€Hus, 3aKoHa ABOrajpo;

ONKCBHIBaTh M XapakTepu3oBaTh TaOnuuHylo ¢opmy Ilepuonnyeckoil cucTeMbl XHMHYECKHX
AJIEMEHTOB: PA3JIM4aTh MOHATHS «TJaBHas moarpynna (A-rpynma)» u «mnobouyHas moarpynma (b-
rpymnmna)», Maible U OOJIbIINE MEPUObl, COOTHOCUTh 0003HAUCHMsI, KOTOPhlE UMEIOTCA B TaOulle
«Ilepuognueckas cucrema xumuyeckux odnemMeHtoB J[. M. MeHngeneeBay ¢ 4YHCIOBBIMHU
XapaKTepUCTUKAaMU CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sapa, olliee Yuciio
AJIEKTPOHOB U PaclpeAesIeHUE UX 10 AIEKTPOHHBIM CIIOSIM);

KJ1accu(UIUPOBaTh XMMUYECKHE JIEMEHTbI, HEOPraHUYECKUE BEIECTBA, XMMUYECKHE peakuuu (1o
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKLIMHU BEIIECTB, IO TEIIOBOMY 3P QEKTY);

XapakTepu3oBaTh (OMMUCHIBaTh) OOIIME XUMHMUYECKHE CBOWCTBA BEILECTB pPA3JIMYHBIX KJIACCOB,
MOATBEPK/lasi ONMCAHUE IPUMEpPaMH MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOLIUX XHMHUYECKUX
peaKInii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3ZMOXXHOCTH
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBUSAX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
XMMHUYECKOI'0 3JIEMEHTA 110 (hOpMyJie COEAUHEHHS], MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOIUTD
pacuéTel 110 ypaBHEHUIO XUMUYECKOM peaklinu;

IIPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTENBHON NEATENbHOCTH - AHAIU3 U CHHTE3, CPaBHEHMUE,
000011IeHIE, CUCTEMATH3AIHIO, KIIaCcCU(UKAIUIO, BBISIBICHUE PUYNHHO-CIICICTBEHHBIX CBS3EH - JUIS
U3Y4YECHMsI CBOMCTB BELIECTB U XMMHMYECKHX DPEAKLMH, €CTECTBEHHO-HAay4YHbIE METOJbl IO3HAHUSA -
HaOJI0IeHNE, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PEaJIbHBINA U MBICIICHHBIH );

CclieZIoBaTh IPaBUJIaM IOJIb30BAHUS XMMUYECKOH MOCY 101 1 1a00paTOpHBIM 000Py10BaHUEM, A TAKXKE
npaBwiaM oOOpallleHusi C BELIeCTBAMU B COOTBETCTBHUM C HMHCTPYKUUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XMMHMYECKHX OIBITOB MO TMOJYYEHUIO M COOMpaHHIO Ta3000pa3HbIX BEIECTB
(Bomopoa W KHUCIOpOZa), NPUTOTOBIEHHMIO pPAcTBOPOB C OMNpEeAENEHHOM MaccoBOW joiei
pacTBOPEHHOIO  BEILECTBA, IUIAHUPOBaTb M IPOBOJAUTH XUMHYECKHE OKCIEPUMEHTBI IO
pacrno3HaBaHHUIO PaCTBOPOB ILEIOYEH U KUCIOT C IOMOIIbIO HHAUKATOPOB (JaKMyc, (peHOI(TaIEeHH,
METHJIOPAHXK U JPYyTHUE).

K xoHity 00yuenus B 9 kjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPA’KaTh
c(OPMHPOBAHHOCTh Y 00YHarOIUXCSA YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSITUNA: XUMUYECKUHN JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHHUOH, IIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD, AJIEKTPOOTPHULIATEIBHOCTD,
CTENEeHb OKHCIIEHUS, XUMUYECKasi peaKkiusi, XUMHUUecKas CBs3b, TEIIOBOM 3((EKT peakiuuu, Mob,
MOJISIPHBI  00BEM, PacCTBOpP, AJIEKTPOJIMTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTHYECKAs IHCCOLMALNS,
peakuuu MOHHOro oOMeHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE, oOpaTHMble U HEoOpaTUMble
peaKkiuu, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINH, OKHCIUTEND, BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTAHOBJICHHE, aJUIOTPONUs, aMOTEpPHOCTh, XHWMHUYECKash CBs3b (KOBaJIEHTHAs, HOHHa,
MeTaJuIn4ecKas), KpUCTAIIMUECKas: peréTka, KOppo3us METalIoB, CIJIaBbl, CKOPOCTh XUMHYECKOM
peakuuu, npeaenbHo gonyctumMas konueHTpamus [1JIK BemecTna;
WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMMUYECKHUX INOHATHH W NMPUMEHATH 3TU IMOHSTHS NPU
OIMCAaHUU BEIIECTB U UX MPEBPAILEHUM;
UCMOJb30BAaTh XHMHYECKYI0 CHMBOJMKY JJISi COCTaBJI€HHS (OpPMYJ BEIIECTB U YpaBHEHUH

XUMHYECKUX PEAKIIUI;

ONpeNEATh BAJICHTHOCTb U CTENEHb OKUCIEHUS XMMUYECKUX 3JIEMEHTOB B COCTMHEHUSIX PA3IUYHOTO
COCTaBa, MPUHAMJICKHOCTh BEIIECTB K ONpEeAeNEHHOMY Kilaccy COEAMHEHUU 1o (GopMyliaM, BHUJ
XUMUYECKOM CBSI3U (KOBAJIEHTHAsI, MOHHAS, METAJUIMYECKAsl) B HEOPTAHUUECKUX COCTMHEHUSIX, 3aps]l
MOHA IO XUMUYECKO (hopMyIie, XapaKTep Cpe/ibl B BOJAHBIX paCTBOPAX HEOPraHMYECKUX COCTUHEHNUH,



TUI KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbich [lepuoanueckoro 3akona /. . Menaeneesa u 1eMOHCTPUPOBATh €TI0 IOHUMAHHUE:
ONKCBHIBaTh M XapakTepus3oBaTh TabumuHyr ¢opmy Ilepuoauueckoil cUCTEMbl XUMHUYECKHX
AJIEMEHTOB: PA3/IM4aTh MOHATHS «TJaBHAas moarpynna (A-rpynma)» u «mnobouyHas moarpynna (b-
rpynmna)», Majple MU OOJbIIME IEPUOAbI, COOTHOCUTb OOO3HAYEHHs, KOTOpbIE HMEITCA B
NEPUOINYECKON TabnuIe, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS AaTOMOB XHUMHUYECKUX
JIEMEHTOB (COCTaB U 3apsijl s/ipa, OOLIee YNCIIO NIEKTPOHOB M PACHPENENCHUE UX 0 3JIEKTPOHHBIM
CIIOSIM), OOBSACHATH OOIIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U MX COCIAMHEHHH B
npejenax MaJiblX MepUOOB U IIaBHBIX HOATPYII ¢ YUYETOM CTPOEHUS UX ATOMOB;
KJIacCU(UIIUPOBATh XMMUYECKHE HJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMUYECKHE peakuuu (1o
YHUCIy M COCTaBy YYACTBYIOIIMX B pEaKLUHM BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, 1o U3MEHEHHUIO
CTENEHENW OKUCIIEHUSI XUMUUECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (ONMMCHIBATh) OOLIME U crienupUIECKUe XMMUYECKHE CBOMCTBA MMPOCTHIX U CII0KHBIX
BEUIECTB, IMOATBEPXKJAas ONHCAaHME MPUMEPAMU  MOJEKYJSAPHbIX U HOHHBIX YypaBHEHUN
COOTBETCTBYIOLMX XUMUYECKUX PEAKIIUA;

COCTaBJISATh YPAaBHEHUS AJIEKTPOJIUTUYECKONW TUCCOLMALMU KUCJIOT, IIEJI0oYel U COJel, MOoNHbe U
COKpAIlléHHbIE YPAaBHEHUS peakUUil HMOHHOro OOMEHa, ypaBHEHMs pPEaKLUUH, MOATBEPKAAIOLINX
CYILLIECTBOBAHHE F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMUHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMN IMOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOIO OajlaHca 3TUX peaKLuil;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHMS, BO3MOXKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUUCIIATE OTHOCUTEJBHYIO MOJIEKYJSIDHYIO M MOJIIPDHYIO MacChl BEILECTB, MAacCOBYIO JOJIO
XHUMHUYECKOT'0 3JIEMEHTA 110 (hopMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, IPOBOAUTD
pacu€Tel 110 YpaBHEHUIO XUMHUUYECKOM peakLnu;

co0IIroAaTh MpaBuila OJb30BaHUS XUMUYECKOU MOCYI0H U J1abopaTOPHBIM 000pYI0BaHUEM, a TAKKE
npaBuUja OOpaIleHUss C BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKLUHUSMH IO BBIOJHEHUIO
71a00PaTOPHBIX XMMHUUYECKUX OMBITOB IO MOJYUYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEUIECTB (aMMHaKa
U YTJIEKHCIIOTO ra3a);

MIPOBOAUTH PEAKIMH, OITBEPKIAIOLINE KaueCTBEHHBI COCTaB Pa3JIMYHBIX BELECTB: paclO3HABATh
OTBITHBIM IyTEM XJIOpUI-, OpOMUI-, UOAUT-, KapOoHaT-, pocaT-, cuIMKar-, cynbdar-, THAPOKCHUI-
MOHBI, KATHOHBl AMMOHUSI U MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUINE B BOJHBIX PacTBOPax
HEOPraHWYECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE OIEPAllMM MBICIUTENBHON NEATENbHOCTH - aHAJU3 U CHHTE3, CpPaBHEHHE,
0000111eHUE, CUCTEMATU3ALUIO, BBISBIICHHE TPUUNHHO-CIIECTBEHHBIX CBsI3€H - 17151 U3yUeHHsI CBOMCTB
BEUIECTB M XUMHUYECKHX pEaKIuil, €CTeCTBEHHO-HAay4Hble METOJAbl MO3HaHMsS - HalOJI0/IeHue,
M3MEepeHue, MOJICIUPOBAHUE, IKCIIEPUMEHT (peasIbHbI M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHME 8 KJIACC

Ne HavMeHOBaHUe pa3ziesioB U TeM KosinyecTBO 4acoB JnexkTpoHHbIE (UPOBLIE)
n/no NporpaMMbl Bcero | KouTposibHbie | IlpakTuyeckre | 06pasoBaTe/ibHbIE PeCypChl
paboThl paboThl
Pasnes 1. [lepBoHavya/ibHbIe XUMUYECKHE IOHATUA
1.1 XyUMUs1 — BaykHasi 00J1aCTh €CTeCTBO3HAHUS U 5 2 bu6auoreka LIOK
MPaKTUYECKOH [esTeJTbHOCTH YeJI0BEKA https://m.edsoo.ru/7f41837c
1.2 BeecTBa ¥ XUMHUY€ECKHE peaKI[UU 15 1 Bubanoreka LIOK
https://m.edsoo.ru/7f41837c
HToro no pasgeny 20

Pasaen 2. BaxkHeiimue npeaACTABUTE/IM HEOPraHM4YeCKUX BelleCTB

2.1 Bozayx. Kuciopoa. [lousiTue 06 okcugax 6 bubanoTteka [JOK
https://m.edsoo.ru/7f41837c
2.2 Bopopoa.lloHsAATHE 0 KUCJI0TaX U COJIAX 8 1 bu6anoreka LIOK
https://m.edsoo.ru/7f41837c
2.3 Boga. PacTBopsl. [loHsITHE 06 OCHOBaHUAX 5 1 1 bu6anoreka IJOK
https://m.edsoo.ru/7f41837c
2.4 OCHOBHbI€ KJIACChl HEOPTraHUYECKUX 11 1 1 bubanoTteka [JOK
coeMHEHUH https://m.edsoo.ru/7f41837c
HToro no pasgeny 30

Paspgeu 3. [lepuoaudecknii 3akoH U [lepyoandeckas cucreMa XuMH4YeCKUx 31eMeHTOB /. . MeHgeieeBa. CTpoeHHe aTOMOB. XUMHYeCKas
CcBA3b. OKMCINTE/IbHO-BOCCTAHOBUTE/IbHbIE pPeaKI MU

3.1 [lepuoaudeckuil 3akoH U [lepuoauyeckas 7 bu6anoTreka [JOK
crucTeMa XUMUYeCKUX 3JieMeHToB /I. Y. https://m.edsoo.ru/7f41837c
MenzeneeBa. CTpoeHue aToMa
3.2 XyUMHU4ecKasi CBSI3b. 8 1 bu6auoreka LIOK
OKHCJINTENbHO-BOCCTAaHOBUTE/IbHBIE PEaKLU U https://m.edsoo.ru/7f41837c
HUToro no pasgeny 15 Bu6auoTteka LLOK
https://m.edsoo.ru/7f41837c
PesepBHOe BpeMa 3 BbubanoTteka LJOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 68 4 5
9 KJIACC
Ne HanmeHoBaHue pa3zie/ioB U TeM KoJinuecTBO 4acoB JdnekTpoHHbIe (11MdPOBbIE)
n/n IpPOrpaMMbl Bcero KOHTPO/bHBIE MpakTHyecKue ob6pasoBaTesibHbIE PECYPChI
paboThl paboThI

Pa3gen 1. BeiecTBO M XMMHUYECKHE peaKL MU
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1.1 [ToBTOpEHUE U yray6JieHre 3HaHUN 5 1 bu6anoTteka [JOK
OCHOBHBIX pa3/ieioB Kypca 8 kJjacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX 4 bubsnoTteka [JOK
peaku Ui https://m.edsoo.ru/7f41a636
1.3 JJIeKTPOJUTUYeCKas JUCCOL AU, 8 1 1 bubsnoTeka [JOK
XuMUYecKHre peakluu B pacTBopax https://m.edsoo.ru/7f41a636
HToro no paszeny 17
Pasgen 2. HemeTasijibl U MX COeAUHEHUSA
2.1 06111251 XapaKTePUCTHUKA XUMUYECKUX 4 1 Bu6smoTteka LLIOK
asieMeHTOB VIIA-rpynnbl. ['asioreHsl https://m.edsoo.ru/7f41a636
2.2 0611251 XapaKTepPUCTHKA XUMHUYeCKUX 6 bubsnoTteka [JOK
3sieMeHTOB VIA-TPYIIIEL Cepa u eé https://m.edsoo.ru/7f41a636
coeiJMHEHUsI
2.3 0611251 XapaKTEePHUCTUKA XUMHUYECKUX 7 1 Bu6auoTteka LLIOK
3sieMeHTOB VA-TPYIILL. A30T, docdop u ux https://m.edsoo.ru/7f41a636
coeiJMHEHUsI
2.4 0611251 XapaKTepPUCTHKA XMMHUYeCKUX 8 1 2 bubsnoTteka [JOK
asieMeHTOB [VA-rpynnel. Yriepoa u https://m.edsoo.ru/7f41a636
KpeMHUU U UX COe[JUHEHUs]
HToro no pasgeny 25
Pasgen 3. MeTaJ1/ibl U X COeAMHEHUSA
3.1 O06111e CBOMCTBA METaJIJIOB 4 bubsuoTeka [JOK
https://m.edsoo.ru/7f41a636
3.2 BakHellIMe MeTaJlJibl U UX COeJJUHEHUS 16 1 2 bubsuoTeka [JOK
https://m.edsoo.ru/7f41a636
HToro no pasgeny 20
Pasges 4. XMMUsA U OKpYKawolas cpeaa
4.1 BenecTBa U MaTepuasbl B XKU3HU 3 Bu6auoTteka LLIOK
yeJsioBeKa https://m.edsoo.ru/7f41a636
HToro no pasgeny 3
PesepBHOEe BpeMs 3 bubsanoreka LJOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 7
IMOYPOYHOE INJIAHUPOBAHHUE 8 KJIACC
Tema ypoka KosnyecTBo 4acoB Jlata YuebHOo-MeToAHuYEC KOE JJIeKTPOHHbIE
Ne »/ Bcero ‘ KonTpoa llpakTn M3y4YeHus obecneuenne ¢ undpoBbIe
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HCIIOJIb30BAHUEM

bHbIE PAGOTHI yecKue 6 006pa3oBaTebHbI €
paGoThI obopynosanus «Touku pecypehl
pocTay

1 [IpeameT xumMuu. Posib xumuu B TTOpTpeTH! yHeHBIX, bubanoTeka [JOK https:
PKU3HH YesioBeKa. Tesia u A //m.edsoo.ru/ ff 0d210c
BELlECTBA (TepMOMapHBIif),

CIHMpTOBKA

2 [IonaTHe 0 MeTOAAX NO3HAHUA

B XUMHUU bubanoTeka [JOK https:
//m.edsoo.ru/ ff 0d227e

3 [IpakTuyeckas pabora Ne 1 JTabopaTopHoe bu6snoTeka [JOK https:
«[IpaBusia paboThl B 000py0oBaHue //m.edsoo.ru/ ff 0d23dc
JIa6OpaTOPHUU U TPUEMBI
o06paleHus ¢ 1a60paTOPHBIM
060pyZI0OBAaHHUEM»

4 YucTble BelecTBa U CMECH. Taruuk _
CriocoGbl pa3zie/ieHust cMeceit HEKTPONPOBOLIMOC TH, /B/Plri{leyézf,?ful/l(f)fléggg;

poBoli MUKD.

5 [IpakTHyeckas pabota Ne 2 bubanoTteka LJOK https:
«Pasgenenue cmeceit (Ha //m.edsoo.ru/ ff 0d28c8
npUMepe OUUCTKH OBapeHHOM!
coJIN)»

6 IATOMBI U MOJIEKYJIbI

Bu6sauoTteka LIOK https:
//m.edsoo.ru/ ff 0d2a6c¢

7 XUMHYeCKHUe 3JIeMEeHTHI.
3HaKU (CUMBOJIbI) XUMHUY€ECKUX Bu6sauoTeka LIOK https:
3JIeMEHTOB //m.edsoo.ru/ ff 0d2be8

te] [IpocThle U c/10KHBIE BellecTBa

Bu6sauoTteka LIOK https:
//m.edsoo.ru/ ff 0d2a6¢c
9 IATOMHO-MOJIEKYJIIPHOE YYeHHEe Mojenu aToMOB 1 Bu6auoTteka LIOK https:
MOJIEKYJT //m.edsoo.ru/ ff
0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa Bubmorexa LIOK https:
//m.edsoo.ru/ ff 0d2eae

BelllecTB. XUMHUYecKast
dopmyJsia. BaleHTHOCTb aTOMOB
XMMHUYECKUX 3JIEMEHTOB
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11 OTHOCUTeJIbHAsI aTOMHas [1CXD
Macca. OTHocuTeIbHasA bubanoTeka [JOK https:
MOJIEKYJISIpHAsi Macca //m.edsoo.ru/ ff 0d323c

12 MaccoBas A,0J1 XUMHUYECKOT'0
3JleMeHTa B COeJUHEHUU bubanoTeka [JOK https:

//m.edsoo.ru/ ff 0d350c

13 KosnunuecTBo BeujectBa. MoJib. [1CXD Bu6samoTteka LIOK https:

MouJisipHast Macca //m.edsoo.ru/ ff
045230

14
dusnyeckre U XUMUYECKUE JlaTunk TeMnepaTypbl bubanoTteka LJOK https:
sIBJIeHUS. XMMUYecKasl peaKLusl [JIaTUHOBBIN //m.edsoo.ru/ ff 0d37fa

15 [Ipu3HaKy ¥ yCca10BUA
[POTEKAHUS XUMHUYECKUX bu6anoTeka [JOK https:
peaki Ui //m.edsoo.ru/ ff 0d3al6

16 3aKOH COXpaHeHUs MaccChl
BelleCcTB. XUMHYECKHEe bu6snoTeka [JOK https:
YpaBHeHHUS //m.edsoo.ru/ ff 0d3b88

17 BbIyucieHUs1 KOJUYECTBa, [ICXD bu6snoTeka [JOK https:
Macchbl BellleCTBa 110 //m.edsoo.ru/ ff
YPaBHEHHUSM XUMHUYeCKUX 0d5708
peaku Ui

18 Knaccudukanus XuMU4eCKUX lem. OGopyn. bubsnoTteka LJOK https:
peakui (coefNHEHNS, //m.edsoo.ru/ ff 0d3f34
pa3J/I0’KeHHs1, 3aMeleHMs,
o6MeHa)

19 Bu6sauoTeka LIOK https:
M. B. JoMOHOCOB — y4Y€HBbIii- //m.edsoo.ru/ ff 0d40c4
SHIMKJIonegucT. 060011IeHre U
cHUCTeMaTH3aLKs 3HAaHUH

20 KonTposbHas pa6ora Nel no bubsnoTteka LJOK https:
TeMe «BelecTBa 1 XUMHUYECKHE //m.edsoo.ru/ ff
peaxkumn» 044290

21 Bo3ayx — cMech ra3os. bubsmoTteka LIOK https:
CoctaB Bo3ayxa. Kuciopog — //m.edsoo.ru/ ff 0d448e
3JIEMEHT U IPOCTOE BEILECTBO.
030H

22 dusnyeckre U XUMUYECKHE bubanoTteka LJOK https:
CBOMCTBA KHCJI0po/a (peakuu //m.edsoo.ru/ ff
OKHCJIEHUH, 0d4614
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ropenue). [loHsiTue 06 okcuAax

23 Croco6bl MOoJy4eHHU s em. O6opya. bubanoTeka [JOK https:
KHCJI0pO/ia B J1Ja6OpaTOPUU U //m.edsoo.ru/ ff 0d497a
POMBIILJIEHHOCTH.

[IpuMeHeHHe KUCA0poaa

24 bubanoTeka [JOK https:
TensioBol 3 PeKT XMMUYECKOU //m.edsoo.ru/ ff
peakIuy, MOHATHE O 0d4790
TepMOXUMHUYECKOM YPAaBHEHUH,
9K30- M 9HJ0TEPMHUYECKHUX
peaknuax

25 lem. O6opya. bubanoTeka [JOK https:
TornuBo (HedTh, yrob u //m.edsoo.ru/ ff 0d4c4a
MeTaH). 3arpsi3HEeHHE BO3/yXa,

CIoCcoGkI ero npejoTBpalleHus

26 [IpakTHyeckas paboTta N2 3 o bubanoTeka [JOK https:
TeMe «[losiydeHue U cobupaHue //m.edsoo.ru/ ff 0d4ae2
KUCJI0POJa, U3yYeHHe ero
CBOHCTB»

27 Bosopos — 3/ieMeHT U IPOCToe bu6smoTteka LIOK https:
BelecTBO. HaxoxeHue B //m.edsoo.ru/ ff
npupoje 0d4ddo0

28 dusnyeckre U XUMUYECKHE Bu6sauoTteka LIOK https:
CBOICTBa BOZ0OpO/Ja. //m.edsoo.ru/ ff
[IpMeHeHHe BO0OpOia 0d4ddo0

29 [ToHATHE 0 KUCJIOTAX U COMAX bubsnoTteka LJOK https:

//m.edsoo.ru/ ff
0d50d2

30 Crioco6bl moJiy4yeHHUs BO4OpoJa lem. OGopy . bubsnoTteka LJOK https:
B JlabopaTopuu //m.edsoo.ru/ ff

0d4ddo

31 [IpakTuyeckas pabota N2 4 o JlaGopat. o6op Bu6auoTteka LIOK https:
TeMe «[losiyueHue U cobupaHue //m.edsoo.ru/ ff 0d4f42
BO/I0PO/1a, U3YYEHHE €TO
CBOWCTB»

32 MosisipHbI 06bEM ra3oB. 3aKOH
IABOTaZipo Bu6auoTteka LIOK https:

//m.edsoo.ru/ ff 0d542e

33 Beryucienus o6béMa, bubsroTeka LHOK
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KOJIMYeCTBA BelllecTBa rasa Io
ero U3BECTHOMY KOJIM4eCTBY
BellleCTBA WU 06bEMY

https: //m.edsoo.ru/ ff
0d55a0

34 BeruuciieHUs1 06'bEMOB I'a30B 110 bubanoTeka [JOK https:
YPaBHEHHUIO peaKlMd Ha OCHOBe //m.edsoo.ru/ ff
3aKOHa 06'bEMHBIX OTHOILEHUU 0d5708
ra3oB
35 dr3nyecKre U XUMHUYECKHE JlaTunk
CBOMCTBA BO/bI 3JIEKTPOIPOBOJHOCTH bubanoTteka [JOK https:
//m.edsoo.ru/ ff 0d587a
36 CocTaB ocHoBaHUH. [loHsITHE 06
WH/UKaTOopax bubanoTeka [JOK https:
//m.edsoo.ru/ ff 0d59e2
37 Bozia Kak pacTBOPHUTEb. bubsnoTteka LJOK https:
HaceleHHbIe U //m.edsoo.ru/ ff 0d5b40
HeHaChIeHHbIe PACTBOPHI.
MaccoBas 71014 BellleCcTBa B
pacTBope
38 [IpakTuyeckas pabora N2 5 o JTabopaTopH. 060py. BubsnoTteka LIOK https:
Teme «[IpuroToBsieHue //m.edsoo.ru/ ff 0d5eba
PacTBOPOB C ONpesie/IEHHON
MacCOBOM JjoJiel
pacTBOPEHHOTO BEIIECTBA»
39 KonTpoJibHas paboTta Ne2 no Bu6sauoTeka LIOK https:
Teme «Kucnopon. Bogopoga. //m.edsoo.ru/ ff
Boga» 0d6342
40 OKCH/bI: COCTaB,
Kjaaccudukalus, Bu6sauoTteka LIOK https:
HOMeHKJIaTypa //m.edsoo.ru/ ff 0d664e
41 [TonydyeHue U XUMUYECKHE bubsnoTteka LJOK https:
CBOMCTBA KHUCJOTHBIX, //m.edsoo.ru/ ff 0d664e
OCHOBHBIX M1 aM$OTEPHBIX
OKCH/I0B
42 OCHOBaAHUA:COCTAaB,
KJaccudukaus, Bu6auoTteka LIOK https:
HOMEeHKJIaTypa //m.edsoo.ru/ ff 0d67ca
43 [TonyyeHue U XUMUYECKHUE lem. O6opy. Bu6norexa LOK https:

CBOMCTBA OCHOBaHUH

//m.edsoo.ru/ ff 0d67ca
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44 KucsioTbl: cocTas, JaTunk pH
KJaccuduKalys, bubanoTeka [JOK https:
HOMEHKJIATypa //m.edsoo.ru/ ff 0dfee2

45 [lonydyeHre U XUMUYECKHE
CBOMCTBA KUCJOT bubanoTteka [JOK https

//m.edsoo.ru/ ff 0dfee2

46 Coustu (cpegHue): Bub6auoTteka LLOK https:
HOMEeHKJIaTypa, CIoCOObI //m.edsoo.ru/ 0
[10JIy4YeHUA, XUMUYeCKue 0ad9474
CBOMCTBa

47 JTabopaTopHOe bubanoTteka [JOK https:
[IpakTudeckas pabora N2 6. 000pyIOBaHHE //m.edsoo.ru/ 0
PeleHue sKcriepuMeHTaTbHbIX 0ad9b7c
3aja4 1o TeMe «OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX
coeJUHEeHU»

48 ['eHeTHYecKas CBA3b MEXYy Bub6auoTteka LIOK https:
KJIaCCAaMH HEOPTaHUYEeCKHUX //m.edsoo.ru/ 0
coeJMHEHUH 0ad9a50

49 06061IeHHe U CHCTeMaTH3alUs bu6anoTeka [JOK https:
3HAHUU //m.edsoo.ru/ 0

0ad9cb2

50 bubsmoTteka LIOK https:
KoHTposbHas pa6oTa Ne3 no //m.edsoo.ru/ 0
TeMe "OCHOBHbIE KJIacChl 0ad9ela
HeopraHWYecKUX coeJUHeHUun"

51 [lepBble NONBITKU Bu6sauoTeka LIOK https:
KJI1aCCUPUKALUU XUMUYECKUX //m.edsoo.ru/ 0 0ad9ffa
2J1eMeHTOB. [IoHsATHe 0 rpynnax
CXO/IHBIX 3JIEMEHTOB

52 [leproanyecKuii 3aKOH U [1CXD bubsmoTteka LIOK https:
[leproauveckas cucreMa //m.edsoo.ru/ 0
XUMUYeCKUX 3jieMeHTOB /], Y. O0ada52c
MeHjeJieeBa

53 [lepuoAbl, rpynnbl, NOATPYIIIbI [1CXD Bu6auoTteka LIOK https:

//m.edsoo.ru/ 0
0ada52c

54 CTpoeHue aToMOB. CocTaB TabIuIa Bu6auoTteka LLOK https:
aTOMHBIX sAfep. NU3oTomnbl //m.edsoo.ru/ 0

O0ada342
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55 CTpoeHUe 3JIEKTPOHHbBIX Tabnuua bu6bsnoTteka LJOK https:
000JI04EK aTOMOB 3JIEMEHTOB //m.edsoo.ru/ 0
[lepuoaudeckoii cucteMmsl /i, Y. O0adaé6bc
MeHeieeBa

56 [1CXD bubanoTeka [JOK https:
XapaKTepHUCTHUKA XUMHUYECKOTO //m.edsoo.ru/ 0
3JIeMeHTa M0 ero MOJIOXKEHUIO B 0ada824
[lepuoauyeckoi cucteme /l. U.

MeHeieeBa

57 [1CXD bubanoTeka [JOK https:
3Havenue [lepuoguyeckoro //m.edsoo.ru/ 0
3aKOHa /151 Pa3BUTHUSA HAyKU U O0ada96e
npakTuku. [l. U. MenpeneeB —

Y4EHBIH, ejaror U rpaK/JIaHuH

58  [d;nexTpooTpULATENBHOCTH Tabnua bubsnoTteka LJOK https:
ATOMOB XHUMHUYECKUX //m.edsoo.ru/ 0
3JIeMEHTOB O0adaab8

59 HoHHas xuMUYecKasi CBs3b TabIuIa bu6anoTeka [JOK https:

//m.edsoo.ru/ 0
O0adac34

60 KoBasieHTHast moJisipHast TabIuIa bu6smoTteka LIOK https:

XUMH4YecKasi CBS3b //m.edsoo.ru/ 0
O0adaab8
61 KoBasieHTHas HenoJisipHas TabIuIa Bu6sauoTteka LIOK https:
XUMUYeCKas CBA3b //m.edsoo.ru/ 0
O0adaab9
62 CTeneHb OKUCTIEHUSA [1CXD Bu6sauoTeka LIOK https:
//m.edsoo.ru/ 0
O0adae28

63 OKHCJIUTENbHO-BOCCTAHOBUT [1CXD Bu6sauoTeka LIOK https:
eJIbHble peaKLuU //m.edsoo.ru/ 0

0adb076

64 OKHCJIUTEN U BOCCTAHOBHUTEJIN [1CX2 bubsmoTteka LIOK https:

//m.edsoo.ru/ 0
0adb076

65 KonTpoJsibHas paboTa N24 no Bu6auoTteka LLOK https:
TeMe «CTpoeHUe aToMa. //m.edsoo.ru/ 0
XuMH4YecKas CBA3b» 0adb486

66 Pe3epBHbIH ypOK. bubsinoTteka LJOK

0060011eHNE U

https://m.edsoo.ru/0
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peaKIuu. [loHsAATHE 0 TOMOTeHHBIX U
reTeporeHHbIX peaKIUuAxX

crcTeMaTH3alisa 3HaHUH 0adb33c
67 Pe3epBHbIN ypOK. 1 bubanoTeka [JOK https:
060611IeHHe U CUCTeMaTU3alus //m.edsoo.ru/ 0
3HaHUU 0ad9cb2
68 Pe3epBHbIN YPOK. 1
06061IeHHe U CHUCTEMaTH3alus bubanoTeka [JOK https:
3HaHUU //m.edsoo.ru/ ff 0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68 4 4
[IPO'PAMME
9 KJIACC
TeMma YPOKa KosinuecTBO 4acos AaTa 3JIeKTpOHHbIe ]_U/I(prBbIe
n/o Bcero| KoHTpo/bH | [IpaKTHYECK M3y4eHH | Y4eOHO-METOANIECKOE obpa3oBaTesIbHbIE
g obecrieueHue ¢ pecypchbl
ble paboThbl | Ue paboThl
HUCII0JIb30BaHHUECM
obopynoBanus «Touku
pocTa»
[leproaryecKUit 3aKOH. 1 [1CXD bubanoTteka [JOK
[leproguyeckasi CHCTeMa XUMHYECKUX https://m.edsoo.ru/00adb59%e
ssieMeHTOB /I. U.
MeHiesieeBa
3aKOHOMEpPHOCTH B U3MEHEHUHU 1 [1CXD Bu6auoTteka LLOK
CBOWMCTB XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6
MepBbIX TPEX NEPUOJIOB
Knaccudukanus ¥ HOMeHKJIaTypa 1 Bu6auoTteka LLOK
HeopraHHWYecKUX BellecTB https://m.edsoo.ru/00adb7e2
Bubl XMUMHUUYECKOM CBSI3H U THUIIbI 1 Tabauia bu6aunoreka LIOK
KpUCTaJLJINYEeCKUX PEeIlETOK https:/ / m.edsoo.ru/00adbac6
1 1
KoHTposbHas pa6orta Nel no teme
«[loBTOpeHUe U yriay6aeHUe 3HAHUHN
OCHOBHBIX pa3/iesioB Kypca 8 KJjiacca»
Kinaccudukanus XUMHUYeCKUX peaKuit 1 bu6anoreka LIOK
[0 pa3/JIMYHbIM NPHU3HAKAM https:/ / m.edsoo.ru/00adbcb0
[loHSITHE O CKOPOCTU XUMUYECKOU 1 Jlem. O6opy. bu6anoTteka [JOK

https://m.edsoo.ru/00adbe9a
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[loHATHE O XUMUYECKOM PAaBHOBECHUH.
DakTOpBI, BJUSOLIME HA CKOPOCTh
XHUMHUYECKOH peaKIuy U I0JI0KeHHe
XHMMHUYECKOTI0 paBHOBECHS

bu6anoTreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adc28c

HaxoxieHue cepsbl U e€ coeJMHeHUu !

(¢] OKHCJIUTENbHO-BOCCTAHOBUTE/bHbIE [ICXD bu6anoreka LIOK
peakiuu https:/ / m.edsoo.ru/0O0Oadcade

10 |Teopus 3/1eKTPOJUTHYECKOH JlaTumk bubaunoTteka [JOK
nucconanuu. CUJbHbIE U c/1abble HJIEKTPOIPOBOIHOCTH https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI

11 |AoHHBbIe ypaBHEHHUS peaKI Ui bubanoTteka [JOK

https:/ / m.edsoo.ru/00add448

12 pH- natun bubanoTteka [JOK
XrMMUYecKue CBOMCTBA KUCJIOT U https://m.edsoo.ru/00add5d8
OCHOBaHUM B CBETE MpeJCTaBJeHUN 06
3JIEKTPOJUTUYECKOMN AUCCOLMALUU

13 |[XuMHUecKue CBOWCTBA COJIEW B CBETE Jlem.o60pyn bubanoTteka [JOK
MpeJcTaBJeHU 06 https://m.edsoo.ru/00add8b2
3JIEKTPOJUTUYECKOUN AUCCOLMALINU

14 |lloHsAITHE O TUAPOJK3E CoJle bubanoTteka [JOK

https://m.edsoo.ru/00add9 d4

15 |0600611eHMe U cHCTeMaTHU3aLUs bubanoTteka [JOK
3HAHUH https://m.edsoo.ru/00addd12

16 [|lIpakTuyeckas pa6ota Ne 1. JTabopat. 06opy bubanoTteka [JOK
«PelreHre sKCIepUMeEHTATbHbIX https://m.edsoo.ru/00addbfa
3aa4y»

17 |KoHTpoJsibHast pa6oTta N°2 no Teme BbubanoTteka LJOK
«JJIEKTPOJIUTHYECKAS AUCCOLUALIUSA. https://m.edsoo.ru/00addecO
XUMHYeCcKHe peaKlMU B pacTBOpax»

18 |06was xapaKTepuCTUKa raJoreHoB. Bu6auoTteka LLOK
XuMH4eckre CBOHCTBA Ha pUMepe https://m.edsoo.ru/00addfe2
xJ10pa

19 [XsiopoBogopon. CosnsiHas KMCJIOTAa, em. O6opy. bu6anoTteka [JOK
XUMUYECKHEe CBOMUCTBA, MOJIyYeHHUE, https: / / m.edsoo.ru/ 00ade104
NpUMeHeHUe

20 |[Ipaktuyeckas pa6orta N2 2 no Teme JTaGopatopHoe bu6anoTteka [JOK
«[TosrydeHUe COISTHON KUCJIOTHI, 000pyIoBaHNE https://m.edsoo.ru/00ade348
M3y4eHUEe e€ CBOUCTB»

21 |BbluKc/eHHd 10 ypaBHEHUAM bubsanoTteka LJOK
XUMUYECKUX peaKI[UH, ecii OJINH U3 https://m.edsoo.ru/00ade488
[peareHTOB aH B U36BITKE

22 |06mwas xapaKTepUCTHUKA 3JIeMEHTOB Bbu6auoTteka LIOK
VIA- rpynnbl https:/ / m.edsoo.ru/00ade64a

23 |AmnoTponHble MogUPUKALIMU CEPHI. Tabnuia Bu6auoreka LIOK

https:/ / m.edsoo.ru/00ade64a
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B IpupoJie. XMMHUYeCKHe CBOMCTBA
cepel

24 [ICXD bu6anoreka LIOK
CepoBoziopo/J, CTpoeHue, Gusnyeckue https://m.edsoo.ru/00ade802
Y XMMUYeCKHe CBOXCTBa

25 |Oxcuppl cepobl. CepHasi KUCIOTA, BubauoTteka LLOK
dbu3nvecKre U XMuMUYeCcKue CBOMCTBA, https://m.edsoo.ru/00adea28
npUMeHeHHe

26 |[XuMuYecKUe peaklvH, Jexallue B bu6anoreka LIOK
OCHOBE MPOMBIIIJIEHHOTO clIoco6a https://m.edsoo.ru/00adec8a
MOJIy4YeHUs] CEpPHON KUCIOTHI.
XHMMHYecKoe 3arpsi3HeHUe
OKpY»Kalolllel cpe/ibl COeAMHEHUSIMU
cepbl

27  |BbluMc/eHHe MacCOBOH J0JIM BbIX01a bu6anoreka LIOK
NpPOAYKTa peaKkLuu https:/ / m.edsoo.ru/00adec8a

28 |O61mas xapaKTepUCTHKA 3J1eMEHTOB [1CXD bubanoTteka [JOK
VA-TPYIINEL. A30T, pacipocTpaHeHUe B https://m.edsoo.ru/00adeea6
npupose, pusndeckre U XUuMHUYECKHe
CBOWCTBA

29 |AMMHUaK, ero puU3UUECKUE U Tadynna bu6anoreka LIOK
XUMH4YeCKUe CBOMCTBA, NOJIyuYeHue U https://m.edsoo.ru/00adf004
npUMeHeHUe

30 |[Ipaxktuueckas paborta Ne 3 no Teme JlaGopaTopHoe Bu6auoTteka LLOK
«[loslydueHHE aMMHaKa, U3yUYeHUE ero 00opyioBaHNE https://m.edsoo.ru/00adf180
CBOMCTB»

31 |A3oTHas KUCJIOTa, eé pU3nvecKue 1 bu6anoreka LIOK
XMMHYEeCKHe CBOUCTBA https://m.edsoo.ru/00adf306

32 |Acnosp30BaHUE HUTPATOB U COJIEH bubanoTteka LJOK
AMMOHHS B KaYeCTBE MUHEPaJIbHBIX https://m.edsoo.ru/00adf518
yAo06peHni. XMMHUYeCcKoe 3arpsi3HeHHe
OKpyKalolleil cpesibl COeJUHEHUSMU
asoTa

33 |®ocdop. Oxcup docdopa (V) u [1CXD Bbu6auoTteka LLIOK
docdopHas kucioTa, pusnvecKkue u https://m.edsoo.ru/00adf68a
XMMHYECKHEe CBOMCTBA, MOJyYeHHE

34  |Mcnosb3oBaHue GpochaToB B KauecTBe BubsanoTteka LJOK

MUHEPaJIbHbBIX Y100 PEHUH.
3arpsisHeHHe IPUPOLHON cpefibl

docdaTamu

https://m.edsoo.ru/00adfc20
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35

Yriepo, pacnpocTpaHeHUe B
npupoe, pu3ndecKre U XUMHUYECKHe
CBOMCTBa

bu6anoTreka [JOK
https://m.edsoo.ru/00adfd9c

36 |Oxcuppl yriaeposa, ux GUsudecKre u Bub6auoTteka LLOK
XHMHUYeCKHe CBOHCTBaA. https://m.edsoo.ru/00adfebe
JKoJI0THYeCcKUe TPO6IeMBI,

CBsI3aHHbIE C OKCUJIOM yriiepoga (IV)

37 |YroJsibHasi KUCJOTA U €€ COoJHU bu6anoreka LIOK

https://m.edsoo.ru/00ae006c

38 [[IlpakTHueckas paboTa N2 4 o Teme JTabopaTopHoe bubanoTteka [JOK
"[losrydyeHHe YTIEKUCIOTO ra3a. 00OpynoBaHuEe https://m.edsoo.ru/00ae027e
KavyecTBeHHast peakuus Ha Kap6oHAT-
roH"

39 |[lepBoHavasbHbIE HOHATHSA 00 bubanoTteka LJOK
OpraHuYecKHuX BellleCcTBax KakK 0 https://m.edsoo.ru/00ae054e
coeMHEHUSIX yIIepoa

40 |KpeMHUH U ero coeJlMHeHUS bubanoTteka [JOK

https://m.edsoo.ru/00ae080a

41 |[IpakTudeckas pabota N2 5. PemeHue JTabopaTopHoe bubanoTteka [JOK
SKCIIepUMeHTAaJIbHbIX 33/1a4 110 TeMe 000opy0BaHue https://m.edsoo.ru/00ae0bf2
«BakHelIIMe HeMeTaJlJbl U UX
CcoeIMHEHHUSI»

42  |[KonTposibHas pabota Ne3 no Teme BbubanoTteka LJOK
«BakHell1Me HeMeTaJlJbl U UX https://m.edsoo.ru/00ae0el18
coeJMHEHUSI»

43  |06was XxapaKTepuCTUKA XUMUYECKUX Oyienu K/p METaJuIoB Bu6auoTteka LLOK
3JIeMEHTOB — MeTaJlJIOB. https://m.edsoo.ru/00ae103e
MeTasinyeckas CBs3b U
MeTa/ITnYecKasi KpUCTaIndecKast
pewmétka. Pusnyeckue cBOMCTBA
MeTaJlJIoB

44 [ XuMHYecKHe CBOMCTBA MeTaJlJIOB. bu6anoreka LIOK
JJIeKTPOXUMUYECKUN Psif, https://m.edsoo.ru/00ael1156
HanpsbKeHUM MeTaslJIoB

45 bu6aunoreka LIOK
061Me CIOCOObI TOJyYeHHUST METAJLIOB. https://m.edsoo.ru/00ael1156
CrutaBbl. BelurciieHus 10 ypaBHEHHUSIM
XUMUYECKUX peaKLUi, ec/id OAUH U3
peareHTOB COJePXKUT IPUMECHU

46

[IoHATHE 0 KOPPO3UU METAJLJIOB

bu6anoTreka [JOK
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https://m.edsoo.ru/00ae1278

47  |llesiouyHble MeTaJ bl [ICXD bubanoreka LIOK
https://m.edsoo.ru/00ael14b2
48  |Okcuppl ¥ THAPOKCU/BI HATPUA U bu6anoreka LIOK
KaJsius https:/ / m.edsoo.ru/00ae14b2
49  |[llenovHO3eMETBHBIC METAIUIBI - KANBIUI [1CXD bubnuorexa [TOK
1 MarHuii https://m.edso0.ru/00ae15e8
50  |BaxkHelnive cCoeTUHCHUS KabIIHS bubnuorexa [TOK
https://m.edsoo.ru/00ae15e8
51  |0000IIeHHE U CUCTEMAaTH3alUs 3HAHUI
52 [K&crkocTb BOJBI M CIIOCOOKI €€ bubnnoteka L{OK https://m.
yCTpaHCeHHsI edsoo. ru/00ae 1886
53  |[[Ipaktuueckas padota Ne 6 mo Teme JTabopaTopHoe bubnunoreka [JOK https://m.
"JKécTkocTh BOBI M METOAIBI €€ 000pyJOBaHNE edsoo. ru/00ae 1ae8
ycTpaHeHus"
54 |AmoMuHHIH Kosutekius ropHbix nopoy  (bubmuorexa LIOK
https://m.edsoo.ru/00aelc64
55  |AMdoTepHbIe CBONCTBA OKCHIIA U bubmnoreka [IOK
CHAPOKCHIA https://m.edsoo.ru/00aelc64
56  [Keneso bubaurorexa IJOK https://m.
edsoo. ru/00ae 1d86
57  |Oxcunel, THAPOKCHIB! U conu xene3a (II) bubaroreka [JOK
u sxeniesa (111) https://m.edsoo.ru/00ae35e6
58 |O0600IEeHre U cUCTEMATH3AINS 3HAHUI
59  [[Ipaktuueckas padora Ne 7. Pemenue JTabopaTopHoe bubnunoreka [{OK https://m.
PKCIICPUMEHTAIBHBIX 32/1a9 [0 TEME 00opynoBaHHE edsoo. ru/00ae3 de8
«BaxxHeiine MeTauibl 1 UX
COCTUHEHUS
60 bubimoreka ITIOK https://m.
BbIurcieHust 0 YpaBHEHUSIM edsoo. ru/00ae 1750
XUMUYECKUX PEaKIUid, €CIH OIUH U3
[peareHToB 1aH B U30BITKE MIIH COACPIKUT
puMecH. BerauciieHust MaccoBO# 0w
BBIX0J1a MPOIYKTA PEaKIIH
61 |O000IIeHNe U CUCTEeMaTH3alusl 3HAHUH
62  |[KonrponbHas pabora Ne4 1o teme BUIICO
«BaxxHeiie MeTauibl U UX
COCTUHCHUS
63 BeiecTBa 1 MatepHualibl B IOBCEAHEBHON bubanoreka [JOK
PKM3HU YeJIoBeKa https://m.edsoo.ru/00ae3f50
64 [Xumwuueckoe 3arps3HeHHE bubanoreka [JOK
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OKpY>KaroUeil cpeanl

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

65  |Poib XUMHH B PEIICHUH SKOJIOTUICCKUX 1 bubmroreka ITOK https://m.
npobaem edsoo. ru/00ae4270

66  |Pe3epBHbIil ypok. O000IICHNE U 1 bubaroreka ITOK https://m.
cHCTeMaTH3alUs] 3HAHUH edsoo. ru/00ae0d0a

67  |Pe3epBHbIii ypok. O000IICHHE U 1 bubaroreka ITOK https://m.
CHCTeMaTH3aIUs] 3HAHUH edsoo. ru/00adb33 ¢

68  |PesepBHbIii ypok. O000IICHHE U 1 bubaroreka ITOK https://m.
cHCcTeMaTH3aIus] 3HAHUH edsoo. ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 68
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