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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM POrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 00O, a Takxke Ha OCHOBE (efepaibHON pabouei mporpaMMbl BOCIIUTAHUS
U C y4€TOM KOHIICNIMKM TPenojiaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpazoBaTenbHbIX opranuzanusax Poccutickoit ®eneparuu.

[Iporpamma mo xumuu na€t TpeACTaBICHUE O IEJSIX, OOIeld CTpaTeruut
o0y4yeHUs, BOCIUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe pEeIMETHOE coaepKaHue,
NpeaycMaTpUBAET pacOpesieieHHe €ro Mo KiaccaM W CTPYKTYPUPOBAHHE I10
pazienaM M TeMaM MPOTPaMMbl IO XHUMHH, OIPEAEISIeT KOJWYECTBEHHBIC W
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH C  YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  Y4eOHOro  TIpoIllecca, BO3PACTHBIX
0ocoOeHHOCTE O00ydJarouuxcsi, OmIpenenseT BO3MOXKHOCTH —TMpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYaromIerocsi MO OCBOEHUIO
y4eOHOT'0 COJICPIKAHUS.

3HaHME XHMHUHU CIY)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIONWHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHHUS TI00aIbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOKHOCTEH  JJIi  CaMOpa3BUTUSA |
dbopMupOBaHUS KYIbTYphI TUIHOCTH, €€ 001Iel 1 HYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSITEIIBHOW Y4eOHOW  JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUM, HEOOXOIUMBIX KaKk B
MOBCEJIHEBHOM )KM3HU, TaK U B IPOPECCUOHAIBHON JIEATEeIbHOCTH;



3HAKOMHUT CO CHEHU(PUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
L[EJI0CTHOTO B3TJIs1a HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO-HAYUHON IPaMOTHOCTH 00YyYarOUIUXCS;

crocoOCTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YyUYaOIINXCS.

JlanHble HampaBieHUsT B OOyYEHHU XUMHUU O0ECNeurBaIOTCS CHeuu(UKO
colepkaHusi  yuyeOHOro  mpeameTra, KOTOpPBIM  SBIAETCA  MEeAarormyecku
aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMHH Ha OMPENIEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOUIUMUCS CHCTEMbI TEPBOHAYATBHBIX TMOHATHH XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOW XUMHHU.

CtpykTypa cojiepaHusi MporpaMMbl MO0 XUMUU c(hopMuUpOBaHa Ha OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaepiaHue CKIAIbIBACTCS W3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHI O XUMHYECKOMN
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MIOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTaBICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TPEACTaBICHUW 00 »HIEKTPOJUTHUYECKONM JUCCOUMALMUMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENIBHO OT OJJHOTO
YPOBHS K IPyTrOMY, BBITIONHSA (DYHKIIMHN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHUYECKOTO IPUMEHEHHUS U MOIYUYEHUS U3Y4aeMbIX
BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABJIEHUS] O XUMUUYECKOM COCTABISIOLIECH HAYyYHOU KapTUHBI MUpA B JIOTUKE
€€ CUCTEMHOM NPUPObl, IEHHOCTHOI'O OTHOIIEHUS! K HAYYHOMY 3HaHHIO U METOJIaM
MO3HAHUSl B Hayke. M3yueHue XMMHUU MPOUCXOAMUT C MPHUBICUYEHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromud mupy, «buonorus. 5-7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
JEATEeIbHOCTHU YEJI0OBEKa U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbl. 3aja4a



y4eOHOro MpeAMeTa COCTOUT B (POPMUPOBAHUM CHCTEMbl XUMHUYECKHX 3HAHUN —
BOKHEHTTNX (DAKTOB, TOHATHIA, 3aKOHOB ¥ TEOPETHUSCKHX MOJIOKEHUH, TOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, si3blka HAyKH, B MPUOOLIEHUU K
HAyYHBIM METOJaM TIO3HAHUS MPH U3YYCHHUH BEIICCTB U XMMUYCCKUX PEAKIUH, B
(bopMHUPOBaHUY M PA3BUTHH ITO3HABATCIIEHBIX YMEHUH M UX IPUMEHECHUHU B yU4eOHO-
MO3HABATENbHON M y4eOHO-MCCIE0BATENbCKON AEITEILHOCTH, OCBOSHIH TIPABHI
0e301acHOro o0paIieHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM JKU3HHU.

[Ipy M3y4eHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETTN TaKue IeH, KaK:

— (¢GopMHUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIICHUH,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HH,

—  HalpaBJIICHHOCTh OOyYeHHs Ha CHUCTEMaTHYecKOoe MPHOOIICHUE
OOyJaroNMXcss K CaMOCTOSTEIIbHON TO3HABaTENbHOW JIESATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIONIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— o0ecriedyeHne yCaoBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00YYarOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATEIHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KITFOUEBBIX KOMIIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH,

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPH H3YYCHUH
XUMHH, TIPUMEHATH UX MPU PEUICHUU MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalolmUMXCS TYMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS 1EHHOCTH XHMHYECKHUX 3HAHUW JJIs1 BBIPAOOTKH DKOJIOTUYECKH
11eJI€CO00pa3HOr0 TOBEJAEHUS B OBITY W TPYAOBOM JEATEILHOCTH B LEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQuUis M HAMPaBICHHOCTH JATbHEHUIIETO
o0yJeHHUSI.

OO6m1ee uncio 9acoB, OTBEIEHHBIX /IS U3yYCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisger 136 gacoB: B 8 kiacce — 68 ywacoB (2 yaca B
HeJzelno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSTHUE
BemiecTB. [loHsiTe 0 MeTOAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31eMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCT aTOMOB XMMUYECKHUX PJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUHU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BerlecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DU3NYECKUE U XMMUYECKUE ABJICHUSI. XUMUYECKasi peakius U €€ MpUu3HaKu.
3aKOH COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEAKIHi (COeAMHEHMS, Pa3JIOKEHHUS, 3aMEIICHHs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OINUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKUX BEIIECTB, HaOI0/IeHHe
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHUpaHHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHHE U
ONMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peaklUuil (pa3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBUE kere3a ¢ pactBopoM coiu meau (I0),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECeil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHUIAIMA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TOBAPEHHOMN
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJENIEH MOJEKYJ
(1IrapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 3JaeMEHT U MpPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHUCJIO0poa B ipupojie. O30H — aluIoTponHasi MOAU(PUKAIUS KUCIOPOaa.



TermnoBoit >P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCHJIEHHE MAPHUKOBOTO 3((PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxnenue Bonopoaa B NpUpoe,
dbu3YecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHHUE, CTIOCOOKI TToTydeHus. KUCIIOThI
U COJIH.

Momnsipabiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJAbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie M B )KU3HU 4YenoBeKa. KpyroBopoT BoJbl B IPUPO/IE.
3arpsi3HeHUEe PUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOIHBIX BOJ.

Knaccudukanuss neopranuueckux coeauHeHuit. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3syromnie  (OCHOBHBIE, KHCJIOTHbIE, aM@oTepHbie) W
HecosieoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue H XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: WHIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHOBaHui. PU3MUECKME M XWMHYECKUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHoctn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

I'enetnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE ONPEAEIICHUE COJEPKAHUS KUCIOPOIa B BO3AyXe, MOJYUCHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIOB U OTIICAHHE
WX CBOMCTB, MOJy4Ye€HHE, COOHMpaHHE, paclO3HABAHUE W HW3YUYECHHE CBOICTB
BOJIOpoJa (ropeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BozmoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3I0OB BEIIECTB KOJTUIECTBOM
1 ™monb, uccnegoBaHue OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C PAa3IUYHOM
PacTBOPUMOCTBIO, IIPUTOTOBIICHHE PACTBOPOB C ONPENEIEHHOW MAacCOBOM AOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJIlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPHUAJIOB), HCCJEI0BaHUE
00pa3IoB HEOPraHUYECKUX BEIIECTB PA3JIMUHbIX KJIACCOB, HAOIIOAECHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOICCTBUS



okcuna meau (II) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpaJIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MEeTaJlla JPYTUM U3 PacTBOPA COJM, PEUICHUE IKCIEPUMEHTAIbHBIX 3a7a4 110 TEME
«BaxHenIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CTpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KiIacCU(PUKAMM XUMHUUYECKUX 3jeMeHTOB. l[loHsTHE O
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasl cucteMa XMMUYECKUX 3J1€MEHTOB /1.
N. Menpneneesa. Koporkonepuoanas u jiiuHHonieproiHast popmsl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. M. Menneneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIIHI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oronsl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJuyca aTOMOB XUMHYECKUX DJIEMEHTOB,
METaJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
IpaK/IaHHH.

Xumunueckass cBsi3b. KoBaneHTHas (HOJIApHAsT W HEMNOJIAPHAs) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHusd.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB U HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzamusa MeXnpeaMeTHBIX CBSA3€H NMPU U3YYCHHM XUMHAHM B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHUM, SIBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmue ecTecTBEHHO-HAyYHBIC TOHATHUS: HAYYHBIA (PakT, TUMOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIOICHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHNUE.

dwusuka: MaTepusi, aToM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
PaMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPHUYECKHUI 3apsjl, BEIIEeCTBO, TENO, OO0BEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3WYECKHE BEIMYMHBI, €IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/11, CONHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOIIaeMbIe, TOTNINBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cuicreMa XMMHUECKUX dJIeMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHWHU CBOWCTB
XUMHUYECKUX DJIIEMEHTOB MEPBBIX TPEX TIEPUOI0B, KaJIHsS, KaJIbIHs U KX COSTMHCHUN
B COOTBETCTBHM C IIOJIO)KEHHWEM »dJeMeHTOB B Ilepmomudeckold cucreMe W
CTPOCHHEM HX aTOMOB.

CrpoeHue BemIeCTBA: BHUJBI XUMHYECKOH CBS3U. THIBI KPUCTAITMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOICTBA BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUI, TeHETHYECKas CBSA3b HEOPTraHUYECKUX BEILIECTB.

Knaccudukanus XuMUYECKUX PEaKIIUi M0 pa3IudHbIM MIPU3HAKaM (TI0 YUCITY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEAKIMH, TEPMOXUMHUYECKHUE
ypaBHEHUSI.

[TorsiTue 0 CKOpOCTH XUMHUYECKOW peakmnuu. [loHsTHE 00 00paTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [lonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJI0KEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETFHO-BOCCTAHOBUTEILHBIE  PEAKIMM,  DJICKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENIBHOM  pEaKIIUu. CocraBineHne  ypaBHCHHA
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HMCHOJb30BaHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALIUN. DIEKTPOIUTHI U HEATEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. Ctenens auccounanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUST PEeAKIIM HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHHs peakuuii. CBOWCTBAa KHCIOT,
OCHOBaHHUM U COJIeH B CBETE MPEACTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIUALIIH.
KauecTBeHHbIE peakuiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHMYEeCKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x1opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, POLIecca AUCCOLUALIUN KUCTIOT, IeJI04Yel U coielt (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHUAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TMPOTEKAaHUs peakluuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajika,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUE, pPEaKkUUU pPa3ioKEeHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KAUYE€CTBEHHBIX PEAKIIMM HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajyibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne W (PU3MUECKHe CBOWCTBA MPOCTHIX
BEII[ECTB — raJIoTeHOB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3auMOICHCTBHE
C MeTaJUlaMH, HEMEeTajUlaMH, Iuesoyamu). XiiopoBojmopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTBue xjaopa WH
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YesoBeKa. BakHeume XJIOpUIbl M UX HAX0KJICHUE B
IIPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEHIECTB — KUCIOPOIa U CEpbl. AJJIOTPOIIHbIE MOAU(UKAIIMHN KUCIOPOIa
U cepbl. XUMUYeckre cBoicTBa cepbl. CepoBOIOPOA, CTpOCHUE, (PU3HMUECKHE U
XUMH4YECKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIeCcKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJlacca KHMCIOT M crnenuduueckue). XUMHUECKUE pPEeaklnu, JeKallde B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MONy4YeHUs CEepHOM KHUCHOThl. [IprmeHeHue cepHoOM
kucaoTel. COJM CepHOM KHUCIOTHI, KadeCTBEHHas peakuus Ha CyJb(paT-HOH.
Haxoxnenune cepbl u €€ cOeNMHEHUNW B TpUpPOJie. XUMHYECKOE 3arpsi3HEHUE
OKpYXaIoLEel Cpelbl COECIUHEHUSMH Ccepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPEeIOTBPALLECHU.



OO6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUSA. A30T, pacIpOCTPAHEHUE B MPHUPOJE,
dbuznueckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MofyueHue u npuMmeHenue. Coam aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ ToyiydeHue, (GU3MYECKUe U XUMHUYECKHUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSl Kjlacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEHNE OKPY Karollel cpejibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKIHM, 3arps3HEeHUEe BO3/yXa, MOYBBI U BOJOEMOB). Docdop, amIoTpONHbIE
moaudukanuu gocdopa, pusnvueckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, ¢pu3nuecKkue U XUMHUECKHE CBOWCTBA, MOJIyYECHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrtepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHUS. Y TIIEPO/I, AJTIOTPOITHBIE MOTU(PUKAIIIH,
pacnpocTpaHeHue B Ipupoje, PU3nyeckue U XUMUYECKUEe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3Myeckue Hu
XUMUYECKHE CBOWMCTBA, JICMCTBUE Ha JKUBbIE OpPraHU3MBbl, IIOJy4YCHUE U
IpUMEHEHHE. DKOJIOTHYECKUE MPOoOJIeMBbl, CBs3aHHBIE ¢ OKcuaoM yrieponaa (I1V),
TUII0TE3a TJI00AIBHOTO TOTEIJICHUS KIWMarTa, MapHUKOBBIA 3 GdeKT. YroibHas
Kacinora U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYCHUE H
npuMmeHenne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIIICTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yroyib, MPUPOIHBIN Ta3, HEDTH),
IPOJIYKTHl HX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polil B KHM3HUM 4YeloBeKa. MarepuanbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHHM.

KpemHunii, ero ¢usnueckne W XUMHYECKHE CBOWCTBA, MOJNYYCHHE W
npumeHenue. CoenuHenust KpeMHust B mpupoje. Ooire npeacTaBaeHust 00 OKCUe
kpemuus (IV) u kpemuueBoi kuciore. CUIUKaThl, KX UCIOJIL30BaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHeHIIne CTpoUuTelibHbIE MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, ©OeToH, xene300eToH. IIpobOimempl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTEINbHBIX MAaTEPUAJIOB B IOBCEHEBHON KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTraHMUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIIOJCHUE MPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAaKOMJICHHE ¢ 00pa3iiaMu XJIOpHUIA0B (TaJOT€HHUI0B), O3HAKOMIICHHE C 00pa3liaMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHNEe TIpoliecca 00YTIIMBaHUsl caxapa MoJj| JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOTbI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJI0/IeHHE MpU3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaMM a30Ta, gocdopa U ux
coeIMHEHU (BO3MOXKHO UCIIOJIh30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ochopHbIX yn0OpeHHi, TolydeHue, coOupaHue, pacrno3HaBaHUE M U3YYCHUE
CBOWMCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH u U3yYeHHUE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEepUAIOB), H3yUYCHHE MOJENeH KPUCTAUIMUYECKUX PEHIETOK aiMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH pacTBOPEHHBIX
BCIIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYCHHE,
cobupanue, pacrio3HaBaHWE U M3YyUYCHHE CBOMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CWJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX
NPOTEKAHUs, O3HAKOMJICHME C TPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHUEe SKCIEPUMEHTANIbHBIX 3ajau 1Mo Teme «BaxkHeillne HemeTamabl U UX
COCJIMHECHUS.

MeTta/ulbl M UX COeTHMHEHMSI

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUH
ux mnonoxeHuss B Illepumogmueckoit cucreme xumuyeckux nsiaemeHtoB [l H.
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTayioB. Metajuinueckasi CBsA3b U
METAUIMYECKasi ~ KPUCTAIMYECKAass  pemeéTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. OU3nMYecKre U XUMHUECKHE CBOMCTBA MeTailioB. O0Ime
crocoObl ToyyeHus MeTauioB. [loHsATHE O KOppO3MM METANJIOB, OCHOBHBIE
crocoOBbl 3aIUThI X OT Koppo3uu. CiuiaBsl (CTalb, YyT'yH, TIOPATIOMUHHM, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[[lenoynble MeTaimbl: moJjioxkeHue B [lepuoamyeckor CHUCTEME XUMHUYECKHX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJE.
dusnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl U
TUAPOKCHABI HaTpus ©W Kanus. [IpuMeHeHue IMIEeNOYHBIX METAUIOB U HUX
COEMHEHUM.

[[lenoyHo3eMeNnbHBIE META/UIBI MAarHUA W KaJIbLMH: TMOJIO)KEHHE B
[Tepunoanueckoit cucreme xumuueckux 3emenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XuMUUECKUE CBOMCTBA MarHus U



Kasbliusl. Baxueiie coefuHeHust Kanbius (OKCU, TUIPOKCU/I, coun). ZKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoandeckoil cucreMe XUMUYECKUX JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xee3a. OKCUIbl, TUAPOKCUIBLI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl ¥ HATPUS C BOAOW (BO3MOXHO WCIIOJIb30BAaHHE BHUIEOMATEPUAIIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KAueCTBEHHBIX PEAaKIIU HA MOHBI: MAarHUSs, KaJIbLIUs, aTIOMUHUS, LIMHKA, >kese3a (II)
u xene3a (III), menu (II), HaGmromeHMEe W ONMHMCAaHUE TPOIIECCOB OKpAITMBAHUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCHIA [IMHKA, PELICHUE JKCIEPUMEHTAIbHBIX 3aJad 10 Teme «BaxnHenmue
METAJUIBl U UX COCIUHEHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemecTtBa m Marepuasibl B MOBCEHEBHOM KW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKHX OKOrax U OTPaBICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYyXkarollel cpenbl (ImpeaenbHas JOMycTHMAast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
npooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3I0oB MaTepHalioB (CTEKIIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepuasbl).

Mesrcnpeomemmnuwie ceas3u

Peanuzanusa MexXnpeaMeTHBIX CBSI3€M IPH HM3YYEHHM XHUMUHM B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccu(uKalus, NEPUOAUYHOCTh, HAOIIOJCHNUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TEXHOJIOT UL, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUN 3aps, MIPOBOTHUKH,
MOMYPOBOJHUKH, JUDIIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE37b1, COHIIE.

buonorus: dortocuHTe3, npixanue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MTOJIE3HBIC
HCKOIIaeMbIC, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpeHUe ONbITa AEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HHpOpMaIMeil o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-MCCIIeAOBATEILCKOM, TBOPYECKOM M JPYTHX  BHJAX
NESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH MPH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTH OIIEHUBATh
CBOE MOBEJCHUE M IOCTYNKA CBOMX TOBAPUILEH C TMO3UIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM NOCTYIIKOB;

3) HEHHOCTH HAYYHOI' O NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJII TIOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOJAbI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAMWH, HEOOXOAUMBIE Jisi OOBSICHEHHS HaOII0IaeMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMHU TEKCTaMHU, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH00O03HATENBHOCTh, T'OTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCJICACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPy10BOIr0 BOCIIUTAHMUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOM ESITEIHLHOCTH, B TOM YHCIIC HA OCHOBE
OPUMEHEHHMs]  TPEJAMETHBIX 3HAaHUW 1O  XWMHUH, OCO3HAaHHBIA  BBIOOD
WHJMBUIYaJIbHON TPACKTOPUH MPOJOJDKEHUS 00pa3oBaHUs ¢ yUETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIIEeIIHON MPOodeCcCUOHAIBHON NESITETbHOCTH U Pa3BUTUS HEOOXOUMBIX YMEHHI,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPEelIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K TPUPO/IEC KAK UCTOYHUKY KUZHU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHUS, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3UecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YTPOKAIOIIUX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, TPUHIIHII,
runore3a, (akt, cucrema, NPOLECC, DSKCIEPUMEHT U JPYroe.), KOTOpBIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MNpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢dopMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU PElIeHUH Y4eOHO-TT03HABATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKT€pU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBble uccienoBarejabCcKue JeHCTBUSA:

YMEHHUE MCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUIIOTE3BI TIO TPOBEPKE
PaBUIILHOCTHU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHHE OTMbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
YUEHUYECKUX HKCIEPUMEHTOB, yMEHUE HalIoIaTh 3a XOJ0M Ipoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojenaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAITHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh PA3IMYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIU3UPOBATh B Mpolecce ydyeOHOU H
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XOJI€ AUANIOra U (UJIN) TUCKYCCUH) 110 CYIIECTBY
oOcyxaeMol Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
JCSATENTFHOCTH B YCTHBIX W THUCHBMEHHBIX TEKCTaX; JeNiaTh MPEe3CHTAIUI0
PE3YJIbTATOB BBIMOJHEHUSI XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEJOBATENIbCKOM  NIEATENbHOCTH  TPH  pEHIeHUU
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHbIe YHUBepPcaJbHbIe YyeOHbIe NelCTBUSA:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIIOCOOBI PEIIeHUs] YICOHBIX U
MO3HABAaTEeNbHBIX 3aJ]a4, CAMOCTOSITEJIbHO COCTaBIATh WM KOPPEKTHUPOBAThH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M AaHAJTU3UPOBATh KOHTEKCTHI, IIPe/jlaraéMble B YCIOBUH 3a1aHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHON paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAyYHbIE 3HAHUS, YMEHHS H CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHAS ¥ HEOHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiaccuPukamus peakiuii: peaxiuu
COCIMHEHUS, pEeaKIUu pPasJIoKEHUs, PEaKIMU 3aMEIICHUs, pPeakKiuu
oOMeHa, HK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIIPO aToMa, JICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHASI U HETMOJspHAs KOBaJEHTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIeCTBa
(poIeHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIsI COCTaBJIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHUYECKOW CBsi3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoil cucreme,
3aKOHOB COXpPAaHEHMS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIMe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema xXuMmueckux diemenroB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3IEMEHTOB (COCTAB U 3aps AApa, 0OLIEe YUCIO AIEKTPOHOB U
pacnpesiesieHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKUUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHU COOTBETCTBYIOILUX XUMUYECKUX PEAKIUN;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO0 3JIEMEHTa MO (opMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOUN peakiiny;

OPUMEHSATh OCHOBHBIE ONEpPallUd  MBICIUTEIBHON JEATENbHOCTH —
cpaBHeHHE, 0000IIeHne, CUCTEMATH3alIMI0, KIACCU(PUKAIIUIO, BBISBICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEAKIUN, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJII0IeHNe, M3MEpEHUe, MOJACIUPOBAHUE, IKCIEPUMEHT (peasibHbI U
MBICJICHHBIN);

CJIeI0BaTh MpaBUJiaM MOJIb30BAHUS XUMUUECKON TOCYA0H U 1ab0paTOpHbIM
obopy/ioBaHMEM, a TaK)Ke TMpaBWiIaM OOpallleHHs] C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKUMSIMH TIO BBIOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(Booposa W KUCIOpPOAA), MPUTOTOBICEHUIO PACTBOPOB C OIpPEAEIEHHON
MacCOBOW J0JIE pPacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U IMPOBOJAUTH
XUMUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHHMIO PACTBOPOB WIEIOYEH U
KHCJIOT C TIOMOIIBI0O HHIUKATOPOB (JIaKMyC, (eHonTanenH, METHIOPAHK

U JIpyTue).

K koHily o0ydenus B 9 kiacce npeMEeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKphIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHATUM: XUMHYECKUUN
AJIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH, aHHUOH, IIPOCTOE BEIIECTRBO,
CJI0’)KHOE BEIIECTBO, BAJEHTHOCTh, AJICKTPOOTPUIATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHUYECKash PEaKIns, XUMUICCKAs CBS3b, TCIIOBON 3(PdeKT
peaKkiuv, MOJIb, MOJISIPHBIM  O00BEM,  pacTBOp,  IJIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJUTHYECKAs TUCCOIMALINA, PEAKIMd HOHHOTO
oOMeHa, KaTalim3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe |
HEOOpaTHUMBbIC pEaKIMH, OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIINH,
OKHUCJIMTENb, BOCCTAHOBUTEIIb, OKMCIICHUE U BOCCTAHOBIICHUE, aJIJIOTPOIIHS,
aM(pOTEPHOCTb, XUMUYECKast CBSI3b (KoBaJIeHTHaA, WOHHAa4,



METAJTUYECKasl ), KpUCTAJUTMYECKAs PEIIETKA, KOPPO3Hs METAILIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKON PEaKLUH, NPEAECIbHO JOMYyCTUMAasi KOHUCHTPAIUA
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XHMHUYECKHUX TMOHATUUA U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTpeeIEHHOMY KJIacCy COCIMHEHUW 1o (opMynam, BUJ XUMHUYECKOUH
cBs3M (KOBaJICHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTaHMYECKUX COCAMHEHMH, TUIl KPUCTALIMYECKOU
peLIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIUCHIBATh U XapaKTEPU30BaATh
Tabnuunyo dopmy llepuonnueckoil CUCTEMbl XUMUYECKUX SJIEMEHTOB:
pasnmuuath TOHATHUS «rJIaBHas moarpymma (A-rpymnmna)y U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX BJIEMEHTOB (COCTaB U
3apsan  sapa, oOIIee 4YWCIO JJIEKTPOHOB U paclipesielieHhe UuX TI0
ANIEKTPOHHBIM CJI0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 2JIEMEHTOB M HUX COCAMHECHUHN B MpeAenax MaJbIX MNEPUOAOB U
[JIaBHBIX MTOArPYII C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTraHMYECKUE BEIIECTBA,
XUMHUYECKUE peaklUuH (MO0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHENU(PUUECKUE XUMUYECKUE
CBOWCTBA MPOCTBIX M CJIOXHBIX BELIECTB, IOATBEPXKAAs OIMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPAaBHEHHS DBJEKTPOJIUTHYECKOM JHUCCOLMALIMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO
oOMeHa, ypaBHCHHS pEaKIui, TOJITBEPKIAIOMNX CYIECTBOBAHUE
TEHETUYECKOU CBA3U MEXKY BEIIECTBAMH PAa3JIMYHBIX KJIACCOB;

BBIYUCIIATE OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MAacCCOBYIO [IOJIIF0 XHMHYECKOTO »3JieMeHTa mo ¢Gopmylsie COeAUHEHUS,



MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU PEaAKLINH;

coOJTI0IaTh TIPaBUJiIa TOJIB30BAHMS XUMUYECKOM MOCYAON U 1aOOpaTOPHBIM
o0Opy/lOBaHMEM, a TaKXe TMpaBwia oOpallleHus C BellecTBaMU B
COOTBETCTBHH C WHCTPYKUUSMU TIO BBIMOJHEHUIO JIa0OPATOPHBIX
XUMHUYECKUX OTIBITOB MO TIOTYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIESCTB
(aMMMaKa M yriaeKucsaoro rasa);

NPOBOJIUTH PEAKIINH, TOATBEPKIAIONINE KAYECTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIOPUA-, OPOMHUI-, WOIUMI-,
kapOoHat-, ¢ocdar-, cuiaHMkar-, cyiabhar-, THAPOKCUI-UOHBI, KATHUOHBI
aMMOHHUS W HOHBl W3YYCHHBIX METaJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTAHUYECKUX BEIECTB;

PUMEHSTHh OCHOBHBIC OTIEPAIIH MBICIUTEIHHOMN IEATETPHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CHCTEMATHU3AIINIO, BBISIBICHHE IPUIMHHO-
CJICJICTBEHHBIX CBSI3€H — /IS M3YUYCHHs] CBOMCTB BEIIECTB M XUMHYECKHUX
peaxIuii, eCTeCTBEHHO-HAYYHBIE METOJbI IMO3HAHWS — HaOIIOIEHUE,
U3MEpEeHHE, MOJICTUPOBAHIE, SKCIIEPUMEHT (peabHBI U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (U] POBbHIE)
n/n TeM NPOrpaMmbl Bceero Konrpoaeuwie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
Xumust — BakHas 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK
MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKNX BelecTn
71 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucnorax 2 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 | 1 bubmuoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c¢
Uroro no pazgeny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. U. https://m.edsoo.ru/7f41837¢
MemnneneeBa. CtpoeHue atoma

12| Oumemmenmo, : BiuGmiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHT
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. BemecTBo  XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS JUCCOIMALIMS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIINN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pazgen 3. Meraiibl 1 UX COeTUHEHUA

. bubnmoreka [JOK
3.1 Obmme cBoiCTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxneliime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaiomnias cpeaa
4.1 BemectBa 1 MaTepuaibl B >KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yueHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss xumuu B | bubmmorekxa [{OK
JKU3HHU 4yesoBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c
) IlousTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHUUA https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI | bubmuorexa [JOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa u cMecH. CriocoObl | bubmuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
. bu6mmoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIH)»
bub K
6 ATOMBI 1 MOJIEKYJIbI 1 uoamorexa O
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH | bubnuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocTble U croKHBIE BelllecTBa 1
https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumnueckas popmyina. BareHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTtHocuTeNBHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bubmmoreka [IOK
Moumnspaas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SBICHUS. bu6moreka [IOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHsI MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4yecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSAM bubamorexa LOK
B YPABHEH https://m.edsoo.ru/f0d5708
XUMUYECKUX PEAKIUN
Knaccudukanus XuMu4ecKux
. bu6mmoreka [JOK
18 peakiuii (CoequHEeH s, Pa3IoKEeHHUSI,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubmuoreka [JOK
19 sHImKIIoneaucT. O000IeHnE 1
. https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUH
20 KonTtponeHas padota Nel mo teme bu6nuoreka [IOK

«BeliecTBa U XUMHYECKHUE PCaKum»

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 Bo3ayxa. Kucnopoa — sneMeHt u
https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
Ddu3n4eCcKrue U XMMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKuy OKUCICHUS bubmmorexa [TOK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOplI MostyueHust KUCIopo/ia B
bubmmoreka [IOK
23 1a00paTOPUH U MPOMBIIIJICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckon
24 peaKuuu, MOHITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YpPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKITHIX
TormumBo (HedTh, yroias U METaH).
bu6mmoreka [IOK
25 3arpsi3HEHUE BO3/IyXa, CIOCOOBI €T0
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTrueckast padota Ne 3 o Teme
bu6mmoreka [JOK
26 «ITonmyuenue u cobupanme
. https://m.edsoo.ru/ff0d4ae2
KHUCJI0PO/JIa, U3YYEHHUE €r0 CBOMCTBY
7 Bopopon — sneMeHT u mpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 dOu3nvecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
Bozopoaa. [IpumeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonaTtue o KuCIOTax MU COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI motyueHust BOAOPoIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0




[Ipaktuyeckas padora Ne 4 o reme

bubmuoreka [JOK

1 I1 0 a

3 «lomyrerne i COUHpaHHe BOAOPOAA, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY

0 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciienus 00béMa, KOJIMYECTBa

33 eIllecTBA Ir'a3a IO €ro U3BECTHOM bubmiorexa HOK
B

t My https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEILlECTBA WK 00BEMY
Brruuciienus 006EMOB ra3oB 1o

34 aBHEHHUIO PEAKIUU HA OCHOBE bubmorexa HOK
P "p " o https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHEIX OTHOIIEHHUI Ira30B

35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHui. [TousTre 00 bubmuorexa [JOK
WHIUKATOpaX https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTEb.

37 Hacsiiiennbie 1 HEHACHIIIICHHBIC bubmuorexa [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTruueckast pabota Ne 5 o Teme
«lIpurotoBneHne pacTBOPOB C bubnunoreka [JOK

38 . . . .
ONPENEIEHHON MAaCCOBOU 0JIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 KounTtponsnas pabora No2 mo teme bubnunorexa [JOK
«Kucnopoa. Bonopon. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX H
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHusI: COCTaB, KIaccu(UKaIms, bubnuorexa [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnnorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKHE CBONCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIaTypa,
(cpenne) P Bu6morexa 1[OK
46 CHOCOOBI OJTYyYEHHS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue
A7 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
I'eneTnueckas CBSI3b MEXKIY
bu6mmoreka [JOK
48 KJIacCaMU HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9as50
COCIMHEHU M
49 O06001eHne U cucTeMaTu3alus bubnunorexa [JOK
3HAHUI https://m.edsoo.ru/00ad9cb2
KounTtponsnas padora Ne3 mo teme
" bubnnoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela




[TepBbIe MOTBITKU KIIACCH(PUKAITUU

bubmuoreka [JOK

51 XUMHUYECKHX dieMeHTOB. IlonsaTue o
https://m.edsoo.ru/00ad9ffa
rpynnax cXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
50 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHUYeCKnX deMeHToB J1. 1. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 Ilepuoasl, rPyIIIbEL, TOATPYIIIIBI bubmmorexa LOK
p » TPYIIBL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bubmuorexa [JOK
55 aToOMOB 35ieMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NMPAKTUKH. [l bubnuoreka [JOK
N. MenpaeneeB — y4€Hbli, eAaror 1 https://m.edsoo.ru/00ada96e
rpak JaHuH
DJIEKTPOOTPUIIATEITLHOCTh AaTOMOB
bubmuoreka [JOK
58 XUMHAYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas pabota
bubnmunoreka IIOK
59 Honnas xumuueckas CBsI3b 1

https://m.edsoo.ru/00adac34




60 KoBanenTHas nosnsipHas XuMHu4ecKas | bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntnas HenomsipHast | bubnuorexa [JOK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIECHUS 1 bubnmorexa LOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC | bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIA ¥ BOCCTAHOBUTEIH 1 bubnmorexa LHOK
https://m.edsoo.ru/00adb076
KonTtponbHas pabora Ne4 no teme
bu6moreka [IOK
65 «CTtpoeHne atoMa. XuUMHUIECKast 1
https://m.edsoo.ru/00adb486
CBSI3bY
66 PeseprubIit ypok. O6001eHNEe 1 | bubnuoreka [IOK
cUCcTeMAaTu3aIys 3HaHUu! https://m.edsoo.ru/00adb33c
67 Peseprubiit ypok. O6001eHNE 1 | bubnuoreka [IOK
cUCcTeMAaTu3aIlys 3HaHUuH https://m.edsoo.ru/00ad9cb2
68 PesepBubiit ypok. O6001meHNE 1 1 bubnuoreka [JOK
cUCcTeMAaTU3aIys 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yueHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOMCTB XUMHYECKUX JJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHUY€eCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBS3U U THIIEI | bu6mmoreka [IOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «[loBTOpEeHue u yrioyonenue 1 1
3HaHUH OCHOBHBIX Pa3/IesoB Kypca
8 Kacca»
6 Knaccudukanus XuMuaeckux | bubnunorexa [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOI
bubnuoreka [JOK
7 peakuuu. [IoHsTHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIHIX
g IlouaTHe 0 XUMHUYSCKOM | bu6mmoreka [JOK

PaBHOBCCHU. CDaKTOPBI, BJIHAOIINC

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




Ha CKOPOCTh XUMHUUYECKOU peaklnu
Y MOJIOKEHNE XUMUYECKOTO
paBHOBECHs

Juccoruanusa. XuMHA4eCKue
pCaKknuu B paCTBOpPAX»

9 OKuCIUTEIbHO- bubmmorexa [{OK
BOCCTAHOBUTEIIbHBIE PEAKLINU https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
bubmmoreka [{OK
10 muccormanuu. CHIIbHBIE U Cl1a0ble
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuoreka [JOK
11 HoHHbIE ypaBHEHHUsI peaKkuil
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
JUCCOLIMAUU
XUMHUYECKUE CBOMCTBA COJIEH B
. bu6mmoreka [IOK
13 CBETE MPEACTABICHUI 00
. https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
. bu6mmoreka [JOK
14 [TonsiTue o ruapoIU3e coJieit
https://m.edsoo.ru/00add9d4
1 O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pemenue sKcrepuMeHTaIbHbIX bubmmorexa [TOK
p https://m.edsoo.ru/00addbfa
3a7a9»
KonTponpHas padota Ne2 o teme
17 «OIIEeKTpOJINTHYECKAs bu6nuoreka [IOK

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




OO01mas XxapakTepucTUKa raJIoreHOB.

. bubmmoreka [JOK
18 XUMHYECKUE CBOMCTBA HA IPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
Xnoposojopoa. CossiHast KUCIIOTA,
19 XUMHUUYECKUE CBOMCTBA, MOJYYCHUE bubmmorexa [OK
> HOMYH ’ https://m.eds0o.ru/00ade104
MIPUMEHEHUE
[IpaxTueckas padota Ne 2 o Teme
. bubnuoreka [JOK
20 «ITonmydeHnue consTHON KUCTIOTHI,
. . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruncnenus mo ypaBHeHUSIM
. bubmuorexa [JOK
21 XUMHWYECKNX PEAKINM, €CIIN OJUH
https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.

o Haxoxnenue cepol u €€ bubnuoreka [IOK
COEIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoopo/I, CTPOCHHE,

P P P bu6mmoreka [JOK
24 (br3UYEeCKre U XUMHUYECKUE
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepbl. CepHast KUCIOTA,
bubmuoreka [JOK
25 (hM3UYEeCKUEe U XUMHUYECKUE
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
XUMHUYECKUE PEAKIUH, JIEIKAILNE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnunoreka [JOK

MOJIYYCHUA cepHoﬁ KHUCJIOTHI.
XHUMHUYECKOE 3arpsAA3HCHUC

https://m.edsoo.ru/00adec8a




OKpYKaroLIEH CpeJIbl
COCIMHEHUSIMU CEPbI

Briuucienune MmaccoBoi 101U

bubmmorexa [{OK

27
BBIXOJIa IIPOAYKTa peaKIuu https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpynmsl. A30T,
bubmmoreka [{OK
28 pacrpoCcTpaHeHHEe B PUPOJIE,
https://m.edsoo.ru/00adeeab
(bu3YecKue U XUMHUYECKUE
CBOMCTBA
AmMuak, ero usnyeckue u
. bubmuorexa [JOK
29 XUMHUYECKUE CBOMCTBA, MOTyYECHUE
https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTnueckas padota Ne 3 o Teme
bu6mmoreka [IOK
30 «ITonyyenne aMmmuaka, u3y4yeHue
. https://m.edsoo.ru/00adf180
€ro CBOWCTB»
a1 A3oTHas kucnoTa, eé Gusndeckue u bubnuoreka [IOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHUS B KAU€CTBE MUHEPAIBbHBIX
. bu6mmoreka [JOK
32 ynoOpeHuii. XuMuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroUeH Cpeibl
COCIMHEHUSIMU a30Ta
dochop. Oxcun dbochopa (V) u
$op docgopa (V) bubnuoreka [JOK
33 dhochopHas kucinoTa, GU3NIECKHUE U
. https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MOTYYEHUE
34 Hcnons3oBanue pochaToB B bu6nuoreka [IOK

KaueCTBC MUHCPAJIbHBIX

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




ynoopeHuil. 3arps3HeHne
MIPUPOTHON cpenbl hocdaTamu

Yraepon, pacipocTpaHEeHHE B

bu6mmorexa [IOK
35 npupo e, (Gu3nuecKue u
. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
M XUMHYECKHE CBOMCTBA.
bubmmoreka [IOK
36 DKOJIOTHYECKHE MTPOOIIEMBI,
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yriepoja
(IV)
.. bubmunoreka IJOK
37 VropHas KUCIIOTa U €€ COJTH a
https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
18 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakusa Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-uOH"
[lepBoHauanbHBIEC TOHATHS 00
bu6mmoreka [JOK
39 OPraHUYECKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YIiIepo/ia
. bubnmuoreka IHOK
40 Kpemuuii u ero coequuenus 1
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5.
A1 Pemenune skcriepuMeHTanbHBIX bubnnoreka [JOK
3a7a4 1o teme «Baxkuelimniue https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBl U UX COEINHEHU
KonTtponpHas padota Ne3 o teme
N bubmuoreka [JOK
42 «Baxueiime HeMeTauIbl U UX

COCAUHCHU A

https://m.edsoo.ru/00ae0el 8




OOm1ast xapakTepuUCTUKA
XAMHAYECKUX DJIEMEHTOB —
MeTaIoB. MeTtaiuindeckas CBsI3b U

bubmmorexa [IOK

43
MeTaJlJInYeCcKas KpUCTalIndecKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBA
METAaJIJIOB
XUMHUYECKHEe CBOMCTBA METAJIJIOB.
. bubnuoreka [JOK
44 DNEeKTPOXUMHUYECKUN PSiJT
. https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIOB
O61ue crnocoOb! NOTy4YeHUS
MeTaioB. CiutaBel. BeranciaeHus
bu6mmoreka [IOK
45 10 YpaBHEHUSIM XUMHYECKHIX
. https://m.edsoo.ru/00ael 156
peaKIuii, eclii OJIMH U3 PEarcHTOB
COIEPKUT MPUMECH
bu6mmoreka [IOK
46 [TonsaTHE O KOPPO3UU METAJLIOB
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 Illenounbpie METaJIIbI 1
https://m.edsoo.ru/00ael14b2
43 OKcuIbpl M TUAPOKCUIBI HATPUS U bubnmuoteka [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [I{enoyHO3eMENBbHBIE METAILIIBI — bubnuoreka [IOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael 5e8
. bubnuoreka [JOK
50 Baxueiiime coequHeHUS KaJIbUA
https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATU3ALIUS
3HaHUI
50 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK

YCTpaHEHHUS

https://m.edsoo.ru/00ae1 886




[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK

53 "YKEcTKOCTL BOALI U METOIBI €6
" https://m.edsoo.ru/00aelaes
yCTpaHECHUS
54 J— bubmmorexa [{OK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI U COJTH bubmuorexa [JOK
xenesa (II) u xxenesa (I11) https://m.edsoo.ru/00ae35e6
53 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
[TpakTuueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [IOK
3a7a4 1o teme «BakHelniue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COETUHEHHUS
Brrunciienus no ypaBHEHUSIM
XUMHUUYECKUX PEaKIUH, €ClIu OJUH
60 W3 pEareHTOB JaH B M30BITKE WM bubnuorexa [JOK
COJEPKUT IpuUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MAacCOBOM JIOJIM BBIXOJIa IPOIYKTA
peakiuu
61 O00011IeHIE U CUCTEMATHU3ALIUS
3HaHUU
KonTtponsHas pabota Ne4 mo teme
62 «BaxHeine MeTaJlIbl U UX

COCAUHCHU A




63 BemectBa 1 Marepuasl B | bubmuoreka [IOK
IMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE | bubnuorexa [JOK
OKpYXKAIOILEH Cpebl https://m.edsoo.ru/00ae4270
65 Posne xumuu B perieHnn | bubnuorexa [JOK
HKOJIOTUIECKUX MPOOIIEeM https://m.edsoo.ru/00ae4270
66 PesepsHblit ypok. O60011eHNE U | bubnnorexa [JOK
CHCTEMaTHU3alIUs 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepBubiit ypok. O600111eHNE U | bubnuoreka [JOK
CHCTEMaTH3alHs 3HAHHUI https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMaTH3alHs 3HAHHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 9 kinacc/ 'abpuensia O.C., OctpoymoB U.I'., Cnankos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

» Xumus: 8-i kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-¢ U3aaHue, nepepadboTaHHoe,
8 kiacc/ I'abpuensia O.C., OctpoymoB WN.T"., Cnagkos C.A. AKITMOHEPHOE
obmectBo «M3narensctBO «IIpocBenienue»

Xumus. 8 kiacc: yueb. nis oomeo0pazoBatenbHbix opranu3anuii/O.C.
IMabpuensn, U.I'. Octpoymos, C.A. Crnankos.-M. : [Ipocsemienune,2019.

Xumus. 9 knacc: yue0. s obmeoOpaszoBarenbHbix opranuzaiuii/O.C.

IMabpuensn, U.I'. Octpoymos, C.A. Cinankos.-M. : [Ipocsemnienne,2019.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
Xumus (6a30BbIN ypoBeHb).Peanuzarus 00pa3oBaHus: METOIMYECKOE ITOCOOHE
s yaurens / KaBepuna A. A., [lmayruna I'.B.; mox pen.l’. B. [Tnayrunoii. M. :

OI'BHY «MHcTuTyT cTpateruu pa3Butus oopazoanus PAOy, 2022

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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