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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaHUS
U C Yy4€TOM KOHIICMIMK TPernojlaBaHusi y4eOHOro mnpeaMera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnmm.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiep KaHue,
MpeayCcMaTPUBAET PACIpPEIEICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHE IO
paznenaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBEHHbIE XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HW3YYEHHS] XHUMHUU C YYE€TOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIUXCs, ONpeaesseT BO3MOXKHOCTH IIpeaMera IS
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3ynbTatam oOy4eHHUs XUMUU Ha YPOBHE 1eJIeH M3YUYeHUs MPEeMEeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOM JEATEIBbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XUMHUHU CIY>KUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaroiierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIWHCTBE MHPA, BAXKHYIO
posib WrpatoT (GopMUpyEeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHHIIX
SHEPrUM U 00 DBOJIIOIIUMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumun:



CIIOCOOCTBYET  peanu3allid  BO3MOXXHOCTEH  JJII  CaMOpPa3BUTUA W
dbopMHUpOBaHUS KYJIbTYPHI JIMTYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
OOy4JarommMxcs, HABBIKOB WX CAMOCTOSTEIBHOW Y4EOHOW JIESITEIBHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM 1€ TEIbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI
LETIOCTHOTO B3IJIsI1a HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATAroM B JOPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaromuXcs;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3zoBaHKEe 00yUYaAIOITUXCSI.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  yd4eOHOTO  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormuecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XHUMHH Ha ONPEAeIEHHOM 3Tare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0O0Iller0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUHU.

CtpykTypa coiepkKaHus MPOTpaMMbI IO XMMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CHUCTEMHOTr0 moaxoja Kk e€¢ m3zydeHuro. CojliepKaHue CKJIAIbIBACTCS W3 CHUCTEMBbI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMbI MIOHITHUH O XUMUYECKON
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYpPHO OPTaHHU30BaHbl TIO TMPUHIIUAITY
MOCJIEA0OBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPE/ICTaBICHUN
Pa3HOr0 YpOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUCHUA O CTPOCHHUU aTOMaA U XUMHYECKOU CBA3U,



— TpEencTaBleHHA OO0 DIEKTPOJUTHYECKON JHUCCOIMAIMMA BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PacCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIIHFHO OT OHOTO
YPOBHS K IPYyTrOMY, BBITIOJHSS (YHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHUA U TTOJTYyUYECHHUS U3Y4aeMbIX
BECILIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH CIOCOOCTBYeT  (POpMHpPOBAHHIO
IIPEACTABIICHNS] O XUMHYECKON COCTABIISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CUCTEMHOM ITPUPObI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHHUIO U METOJaM
MO3HAHUs B Hayke. M3yuyeHue XMMHUU TPOUCXOJIUT C IPUBJICUYCHUEM 3HAHUU W3
paHee M3yYEHHBIX Y4eOHbIX NpeameToB: «Okpyxaromuid mup», «buomorus. 5—7
KJacch» U «Pu3uka. 7 Kiaccey.

[Ipy wu3yYyeHUH XUMHH TPOUCXOJUT (POPMHpPOBAHHE 3HAHMK OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JIeSITEIbHOCTH YEJI0BEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. 3aa4a
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMUUECKUX 3HAHUN —
BOKHEHIMX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX TOJIOKEHUM, TOCTYITHBIX
0000IIIeHNT MHUPOBO33PEHUECKOIO XapakTepa, sS3blka HayKH, B TMPUOOIICHUU K
HAay4YHbIM METOJIaM MO3HAHUS NMPU W3YYCHUU BEILIECTB U XMMUYECKUX PEAKILIHH, B
(dbopMHUpPOBaHNY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO3HABATEILHOM M y4eOHO-UCCIIEI0BATEILCKON AeATeTbHOCTH, OCBOCHUM TPABUII
0e301acHOro o0parieHus ¢ BEIeCTBAaMH B TIOBCETHEBHOM KU3HU.

[Ipu u3ydeHUU XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs Ba)KHOE
3Ha4YeHHUE TPUOOpeTH TaKUe 11eJIH, KaK:

— (opmupoBaHHE WHTEIUIEKTYalIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIIBHOMY MPUHITHIO PEHICHUU,

CITOCOOHOM AJalITHPOBATHCA K 6I>ICTp0 MCHAIMUMCSA YCIIOBHUAM JKU3HHU,



—  HampaBJeHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIICHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeTOoJaM NO3HaHMs, (POPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— obecrieueHue ycloBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JI€ATEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSICHATH W OLIEHWBATH SIBICHUSA
OKpY’KaIOIlIEr0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TTOBCETHEBHOM KU3HU U TPYIOBOM
NeSITEIIbHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPY’KAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XMMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, cocrabisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B

HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJEP)XAHUE OBYUEHUASA

8 KJIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMUU B )KU3HU YEJIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BelecTB. [loHsiTHE O MeTOHax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEi.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE dieMEHThl. CHMBOJBI XUMUYECKHUX
aneMeHTOB. [IpoCThIe 1 CIIOXKHBIE BEMIECTBA. ATOMHO-MOJICKYJIIPHOE YICHUE.

Xumudaeckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemiecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBast J0JIsT XUMHUYECKOTO JJIEMEHTA B COSTMHEHHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacCchl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHCHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKasi peakius U e€ MPU3HAKH.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUWs. Knmaccudurarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYI0H, IpaBuiIaMu paboOThl B JTaOOPATOPUU H
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OPYOBAaHUEM, N3YUCHUE U OMUCAHUE
(GU3MYECKUX CBOWCTB 00pa3lOB HEOPTaHWYECKHX BEIICCTB, HAOJIOJACHUC
¢busnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (TOPEHHE CBEUYH, MPOKATMBAHUE
METHOM MTPOBOJIOKH, B3aUMO/ICHCTBHE Mejla ¢ KUCIOTOMN) SIBICHHUM, HAOIIOACHHUE 1
OMHMCAaHWE MPU3HAKOB MPOTEKAHWS XUMUYECKHX peakiuid (pas3iloKeHHWe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3loKeHHE THAPOKCHIIA
meau (I1) mpu HarpeBaHuu, B3aMMOCHCTBHE kejie3a ¢ pactBopoM cos meau (11),

U3y4eHHE CMOCOOOB pa3JelieHHs CMeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,



BBITIAPUBAHUE, UCTHILIISAINS, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOM
COJIM, HaONIOAEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBENCHHS  OMbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJENECH MOJIEKYII
(ILIapOCTEPKHEBBIX ).

Baxkueiiuue npeacTraBuTe M HEOPraHUYECKUX BeUIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — anemMeHT U mpoctoe
BemecTBo. HaxoknmeHuwe kucimopoma B TpupoAe, (U3HMYECKHE W XUMHUYCCKUE
cBoiictBa (peakuuu TopeHusi). Oxcunabl. [lpumenenune xucimopoaa. CrocoObl
NOJIy4eHHUs] KUcIopoAa B JabopaTopud W IPOMBIIUIEHHOCTU. Kpyrosopor
KHCIIopoa B ipupoae. O30H — auioTporHas MoAU(pUKAIU KAUCIOPOAA.

TemnoBod »hdEKT XUMHUUECKOUW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pPEaKIUU. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCWJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxnenue Boaopoaa B pUpoze,
dbuznYecKre 1 XUMUUECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoyueHus. KucioTel
Y COJIN.

Monsipabiii 00bEM ra3oB. Pacy€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kkak pacTtBoputesib. PacTBOpHI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BELIECTBA B paCTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Pose pacTBOpOB B mpupoze M B KU3HU 4esoBeKa. KpyroBopor BOAbI B IpUpoe.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCHUJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpaszyromue. Homenknarypa oxcugoB. dusmyeckue U XUMUYECKHE
CBOMCTBA OKCUIOB. [lonmyueHnne OKCuaoB.

OcnoBanusa. Kraccudpukanus ocHOBaHMIA: IMIETOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XUMHYECKHE CBOWCTBA

ocHoBaHuU. [lonydyeHne OCHOBaHUM.



Kucnotel. Knaccupukauus kucnor. Homenknatypa kucinor. @usndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. Homenkinarypa cosieil. @U3ndyeckre U XMMHYECKHUE CBOWMCTBA COJICH.
[Tomyuenue conen.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENICIICHUE COAEPKaHUsI KUCIOPOAa B BO3yX€, MOITYUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIOICHHE
B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
IpeKpanieHus ropeHus (rmoskapa), 03HakoMJIEHUE ¢ 00pa3IlaMu OKCHUIOB U OITUCAHUE
WX CBOMCTB, TMOJy4Ye€HHE, COOMpaHHME, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOJIOpoia (TOpeHue), B3auMo/ieicTBre Bogopoia ¢ okcuaoMm meau (1) (Bo3zmoxHO
UCITI0JIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3II0B BEIIECTB KOJIMUYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEW pacTBOPEHMSI BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEAEIEHHON MAaCCOBOM AOJEn
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJbI C MeETa/UlaMH (HAaTpueM U
KaJlbliieM) (BO3MOXXHO HCIOJIb30BAaHUE BHJICOMATEPUAIOB), HCCIEIOBAHUE
00pa310B HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOEHUE N3MEHEHMUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS
okcuna meau (1) ¢ pactBopom cepHON KUCIOTBI, KAUCIOT C METAJUIAMU, PEAKIU
HeWTpaau3aluy, MoJydeHHE HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTajula JPYTUM U3 pacTBOpPa COJIU, PEIICHUE SKCTIEPUMEHTAIBHBIX 337a4 110 TEME
«BaxkHenne Ki1acchl HEOPraHUYECKUX COCAUHEHUID.

Ilepuoanuecknii 3axkon u Ilepuoamyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aroMoB. XHMHMYECKasi CBf3b.
OxucANTEeTLHO-BOCCTAHOBUTEILHbIE PeAKIIUMU

[lepBble TOMBITKM KIACCU(PUKAUMKU XUMUYECKUX dJeMeHTOB. [loHsiTue o

Irpynmax CXOJAHBbIX 3JJICMCHTOB (H_IGJ'IO‘-IHBIG Hn IMCI0YHO3CMCIBbHBIC MCTAJJIBI,



raJIOT€Hbl, THEPTHBIE Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3yloT aM(pOTEepHbIE OKCUIbI
Y THUJIPOKCHU/IBI.

[Teprognuecknii 3axoH. [lepuoanueckast cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuoanas u JiuuHHONEpruoaHast popmsl Ileprnoanyeckoi
cucteMbl xumudecknx snemeHToB . M. MengeneeBa. llepuonbpl W TrpyIIibL.
@uU3NYECKUN CMBICII TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremnl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproandeckoil CUCTEMBI XUMHUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (ToOJisipHass MW HEMOJSpHas) CBSI3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHusi.  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIJIEHNS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
THUAPOKCUJA IMHKA C pPacTBOPaMU KHCIOT M IIEJIOYei, MPOBEIACHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — peakuui
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHM B § Kiacce
OCYILECTBIISIETCSl 4e€pe3 HCHOJIb30BaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHH, SIBIAIOIIMXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEAMETOB

CCTCCTBCHHO-HAYYHOI'O IMKJIA.



OO1ue ecTecTBEeHHO--Hay4HbIe MOHATHS: HAY4YHbIN (PaKkT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
HKCIIEPUMEHT, MOJICTUPOBAHKE, U3MEPEHHE, MOJICIIb, SIBIICHHE.

dwuszrka: MaTepus, aTOM, JJICKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIHI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHME BEIeCTBa, Ta3, (PU3MYECKHE BEIIUYUHBI, EIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE371b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE OPO/JIbI, TOJE3HbIE
HCKOIIaeMbI€, TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BenrecTBo U XUMHYeCKasi peaKIus

[lepuonnueckuii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX JIEMEHTOB IEPBBIX TPEX NMIEPUOIOB, KaJHsl, KAJIBIIAS U KX COCTUHECHUN
B COOTBETCTBUM C TIOJIO)KEHHEM »dJeMeHTOB B Ilepuogmdeckoil cucreme u
CTPOEHHEM HX aTOMOB.

CrtpoeHne BeliecTBa: BHJBI XUMHUYECKOW CBS3U. THUIBI KPUCTALTUYECKUX
pemEToK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIMA KPUCTALTUYECKON PEMETKA U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUUYECKHE
CBOIMCTBA BECIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYCCKUX
COCIMHCHUM, TCHETUYECKas CBSI3b HEOPTaHUICCKUX BEIICCTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacCTBYIOIIMX B PEaKIMHM BEIICCTB, MO TEIUIOBOMY 3(dekTy, 1o
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aTropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUICCKIE

ypaBHEHUSI.



[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHATHEe O TOMOTeHHBIX U TeTepOTeHHBIX
peakuusx. llonsitue o xkaranuse. [loHsiTHE O XUMUYECKOM paBHOBECUU. DaKTOPBHI,
BIUSIOIINE HAa CKOPOCTh XHWMHYECKOW PEAKUUH U MOJIOKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHCIUTETPHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocTaBieHue  ypaBHEHUI
OKHUCJIUTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEAaKIM C  HCIOJB30BAHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUHUALMU. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
XUMUYeCcKo# cBsi3u. CteneHp Auccouranuu. CHIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBuUsl MPOTEKaHUs PEAKIMil HOHHOTO OOMEHa,
IIOJIHBIE WM COKpalIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHUI U COJIEH B CBETE MPEACTABICHUM 00 2JIEKTPOJIUTUUECKON TUCCOIUAIUY.
KauectBeHHbIe peakunu Ha HOHBL. [IoHATHE O TUIpPOIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPTaHMYECKUX
BELIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(xJopuaa HaTpus), UCCIeOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEaAKIIMHU OT
BO3JCICTBUS  pa3iMyYHbIX (PAKTOPOB, HCCIEIOBAaHHE 3IIEKTPOIPOBOJIHOCTU
pPacTBOPOB BELIECTB, MpoIlecca JUCCOLMAIIMHN KUCIIOT, IIeJIoUel u coseit (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEO MATEPHANIOB), MPOBEICHHUE OIBITOB, WLIIOCTPUPYIOIIUX
OpU3HAKKW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHuE OcCajKa,
BbIZICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIbBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEeHUe, pPEeaKkLuu pas3lIoKeHUs,
COCJIMHEHHUS), pACIO3HABAHME  HEOPraHWYECKMX  BEIIECTB C  IOMOILBIO
KaUEeCTBEHHBIX PEAKLINM Ha HOHBI, PEIIEHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTa/abl 1 UX cOeTMHEHUS



OOmast xapakTepucThka TaloreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEII[ECTB — rAJION€HOB. XMMUYECKHE CBOMCTBA HAa MpUMeEpeE XJopa (B3auMOICHCTBIE
C MeTajulaMH, HEeMeTaJlaMH, uienoyamu). XsopoBojaopoAd. ConsiHas KHCIIOTa,
XUMUYECKUE CBOWCTBAa, MOJIydeHUE, TNpuMeHeHue. JleiicTBue xjopa U
XJIOPOBOAOPOA Ha OPTAHU3M YeJIoBeKa. BaxkHelme XJIOpUIbl U UX HAXOKICHUE B
IpUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHus. CTpoeHue u (PU3UYECKUE CBOICTBA
IPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMUYecKkrue cBoMcTBa. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJjlacca KHUCIOT M crnenuduueckue). XUMUUYECKUE pEaklru, JeKallue B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CEepHOM KUcCHOThl. [IpumeHeHue cepHoi
kucaoTbl. CoOMM CepHOM KHUCIIOTHI, KayeCTBEHHas peaklus Ha Cyiab(haT-HuoH.
Haxoxnenue ceppl M €€ COENMHEHUWH B NpUpoae. XUMHUYECKOE 3arps3HEHUE
OKpYXarollel Cpelbl COECOUHEHUSIMH Cepbl (KHUCIOTHBIE JOXAMW, 3arpsA3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIIEHHA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
bu3nyeckue U XuMHueckue cBoiictBa. KpyroBopor azora B npupoje. AMMUaK, ero
bu3nUecKue 1 XuMUYECKHUe CBOMCTBA, MONyuyeHrue U npuMenenue. Com aMMOHUS,
uX pU3nYecKue U XUMUYECKHE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (PU3MUYECKUE U XHUMHYECKUE
CBOMiCcTBa (00OmMEe Kak TMpEeJCTaBUTENS Kilacca KHUCIOT U CHenu(puiecKue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPATbHBIX YI00pEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE

JOKIM, 3arps3HEHHe BO3ayXa, MOuBbl U BoaoéMoB). docdop, amnoTponHbie



monuduxamu gocdopa, uzndeckue U xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, Gu3nuecKue U XUMHUYECKUE CBOWCTBA, IMOJIYUYCHHE.
Hcnonb3oBanue (hochaTroB B KauecTBe MUHEPATBHBIX YI00PEHHUI.

OOmas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHbIE CTETICHN OKUCIIEHUS. Y TIIepO/1, ATTIOTPOIHBIE MOIU(DUKAIUY,
pacnpocTpaHeHue B MpUpPOJE, PU3NUECKUE U XUMUYECKHE CBOMCTBA. AncopOius.
KpyroBopotr yrimepoma B mpupome. OKcuawl yriepona, WX (U3HYECKHE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[IOJIyY€HUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIN 3¢ dekt. YronpHas
KUCIOTa U €€ CcoJd, UX (PU3MUEeCKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO3A1CTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[TpuposHblE HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
IPOAYKTHl UX MepepaloTku (OEH3MH), UX pPOJb B OBITY U HPOMBILIIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: XKMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npumeHeHue. CoenMHEeHUs] KpeMHUs B ipupoe. O01me npeacTaBieHus 00 OKCHuie
kpemaust (IV) u kxpemHueBoit kucinote. CHIMKATHI, UX HCIOJb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BaxkHellme cTpouTenbHble MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MacHOTO  MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,

IMPOBCACHUC KAaUCCTBCHHLIX peaKHI/Iﬁ Ha XJIOpHUA-UOHBI U Ha6J'HOI[eHI/Ie IMPHU3HAKOB



UX TPOTEKaHMs, OMBITHI, OTpa)karouiue (GU3MUYecKue U XUMHUYECKHUE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHIOB), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUS caxapa MoJ1 IeUCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYECHUE XUMUUECKUX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI,
IpOBEJICHIE KaUYEeCTBEHHON peaklvy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
IPOTEKaHUs, O3HAKOMJIEHUE C (U3NYECKUMHU CBOMCTBaMM a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MOXKHO HCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (hocopHbIX ynOOpeHUM, moayuyeHue, cooOupaHue, pacrio3HaBaHUE W U3YYEHUE
CBOMCTB aMMMaka, MPOBEACHHE KaueCTBEHHBIX pPEAKIUl Ha HOH aMMOHHS H
dochaT-MOH W H3yYEHHE TNPHU3HAKOB MX NPOTEKaHUs, B3aUMOJEHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMAaTEPHUATIOB), H3Y4YEHHE MOJeNeH KPUCTAIUIMUECKUX PEeETOK anMmasa,
rpaduta, QymiepeHa, O3HAKOMJICHHE C MPOIECCOM aJcopOLMH PacTBOPEHHBIX
BELIECTB AaKTHMBUPOBAHHBIM YIJIEM W YCTPOWCTBOM TMPOTHBOrasa, IOIy4YEeHHE,
coOupaHue, pacrio3HaBaHWE M U3YYEHHE CBOMCTB YIJIEKHCIIOrO Ta3a, MpPOBEACHUE
KayeCTBEHHBIX peakluil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUeHHUE NMPU3HAKOB MX
IPOTEKaHUsl, O3HAKOMJICHWE C NPOAYKIHMEH CHUIMKATHOW TNPOMBIIUIEHHOCTH,
pelIeHre SKCIEepUMEHTANbHBIX 3a/lady 1o TeMme «BaxHeillline HeMeTambl U UX
COEIMHEHHUSD.

MeTtasnibl 1 MX COeIUHEHUS

OO01mast xapakTepUCTHKAa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHusi atToMoB. CTpoeHHEe MeTauioB. MeTanieckas CBs3b U
METaJUIMYecKas  KpUCTaUIMYecKass  pemerka.  OJJEKTPOXMMUYECKHH  pAl
HanpsoKeHUN MeTayuioB. OU3ndeckrue U XMMHYECKHe CBOMCTBA MeTauioB. Oomue

CITOCOOBI MMOJy4CHUs MCTAJIIIOB. Ilonsitue o KOppoO3ruu MCETaJlZIOB, OCHOBHBLIC



CIIOCOOBI 3aITUTHI MX 0T KOppo3un. CIUTaBsl (CTallb, UyTYH, TIOPATIOMUHIN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounbie MeTambl: nonoxkeHue B [leproanyueckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
duzryeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe Hatpus U Kaius). OKcuibl u
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEIMHECHUM.

[[lenoyHO3eMENbHBIE METAUIBI MarHuii HW  KaJblMW: TIOJIOKEHHE B
[Tepronnueckoii cucteMe xuMuaeckux 3neMeHToB 1. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJieHHue B pupojie. Pu3nvecKue U XMMUYECKUE CBOMCTBA MarHus 1
Kanblus. Baxkuenme coeuHeHus KaabIus (OKCHI, TUIPOKCHI, coiin). KEcTKocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUS.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE aToma, HaxOoxJcHHE B npupone. dusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B npupoae. Pusnmyeckue Hu
XUMHUYECKHEe CBOMCTBA *kese3a. OKcu b, THApOoKcHabl U conu xkenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA H MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ o0O0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBaMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeEJIe3a B KUCIOPOJE
(BO3BMOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MATHHUS, KAJIBITHUS, AIFOMUHUS, IIMHKa, sxene3a (1)

u sxeneza (lll), megu (Il), HabnrogeHne m ommcaHue TPOIECCOB OKpAIIMBAHUS



IUITAMEHW HWOHAMHU HaTpusl, Kanus M Kajapluus (BO3MOYKHO MCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB THPOKCHIA ATIOMUHUS U
T'MAPOKCHJA [IMHKA, PEIICHUE DKCIIEPUMEHTAIbHBIX 3a7a4d 10 Teme «BakHenmue
METaJUIbl U KX COCTUHEHUS.

XuMHSA U OKPYKAKIIAs cpeaa

BemecTtBa m martepuansl B IIOBCEAHEBHOM JKM3HM 4YesoBeka. be3zomacHoe
UCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momomp npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.

XHWMHUYECKOE 3arps3HEHHE OKpYyKaroleh cpenbl (MpefenbHas IomycTUMas
KOHLeHTpanus BeuecTs, nanee — [1/IK). Poias xumMun B pemeHnn 3KoJI0ruuecKux
npo0em.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHBIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanmss MeXIpeAMETHBIX CBS3€M IPU HM3yYEHWH XMMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHATHUH, SBJISIOIINUXCS CUCTEMHBIMU JUI OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCupuKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIElb, SBIEHUE, MaPHUKOBBIN
s PekT, TeXHOIOTHS, MaTEPUAITHI.

®dusznka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUYECKUI 3aps, IPOBOJHUKH,
NOJYIPOBOJHUKU, AUDICKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE

IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.



buonorus: dorocuHTe3, nprxanue, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yIOOPEHHS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE IOPOIBI, TIOJIE3HBIC

MCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHL.



IIVIAHUPYEMBIE PE3YJIbTATblI OCBOEHUSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pEe3yJIbTaThl OCBOCHHSI IPOTPAaMMBbl OCHOBHOTO OOIIETro
o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOydYeHHUS XWMHU B EIUHCTBE yUeOHOU H
BOCTIUTATEIILHOU JIEATEIHPHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHCKUMU
COIMOKYJIBTYPHBIMA ¥ JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMHU, TNPHHSTHIMH B
o0IIecTBE MpaBWJIaMH M HOPMaMHU TIOBEJCHHUS W CIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLMATM3AINN 00YIAFOIIUXCS.

JImgHOCTHBIE ~ pe3yiabTaThl  OTPAKalOT  TOTOBHOCTh  OOYYAIOLIMXCS
PYKOBOJICTBOBATBbCS ~ CHCTEMOM IMO3UTHBHBIX ILIEHHOCTHBIX OpHEHTAIMH |
pacIIpeHue OMbITa JeSITEILHOCTH Ha €€ OCHOBE, B TOM YKCIIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

[IEHHOCTHOTO OTHOIIIEHUSI K OT€YECTBEHHOMY KYJIBTYpPHOMY, UCTOPHUYECKOMY
YU HAy4YHOMY HACJCIWIO, TIOHUMAaHHS 3HAYCHUS XMMUYCCKOH HAYKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOU HHGpOpMaIHen o
NEPEAOBbIX JOCTHKCHUSAX W OTKDPBITUSX MHUPOBOW M OTEYCCTBEHHOW XHMHHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NPEJCTABICHUS O COIMAIBHBIX HOPMax W TpPaBUIaX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSITETHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOWM JCSTEIBHOCTH IPH
BBIIIOJIHEHUH YYEOHBIX, TI03HABATEILHBIX 3a/1ad, BBIMOJIHEHUN XUMHUYECKUX
OKCIICPUMEHTOB, CO3JJaHUH YYCOHBIX MPOCKTOB, CTPEMIICHHS K B3aMMOTIOHUMAHUIO
¥ B3aHMOIIOMOIIIH B IIPOIIECCe ATOU YUeOHOH AesITeTbHOCTH, TOTOBHOCTH OLIEHUBATH
CBOE TOBENEHHE M IOCTYNKH CBOUX TOBApHUIICH C IMO3UIMA HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:



MHUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW peakiiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH U COCTaBIISIOIIUE
OCHOBY I TOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJbI, B3aMMOCBS3SIX YEJIOBEKA C
MPUPOIHON CPEOid, O POJIM XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHBIC HA MOJIYYEHUE HOBBIX 3HAHHUM MO
XUMHUH, HEOOXOJUMBIE i1 OOBSICHEHUS HAOJIOIa€MbIX MPOIECCOB U SIBICHUI,
MO3HABATENIbHON, MH()POPMAIMOHHOM M YHUTATEIbCKON KYJIbTYpHI, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOMU
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M MO3HAHUIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YEHUS B
JlabHEHIIEeM;

4) hopMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 3J0pOBBbI 00pa3 KWU3HM, OCO3HAHUE TOCIEJICTBUN U
HETPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud ¢
XUMUYECKMMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPAKTUYECKOMY M3YUYCHUIO TPOQEeCcCrii U Tpy1a pa3IudHOTo poja,
yBaXEHUE K TPYAY U Pe3ybTaTaM TPYI0BOM EITEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS  TPEIMETHBIX 3HAHWUH 10 XWMHH, OCO3HAHHBIA  BBIOOP
WHUBUTyaIbHON TPAGKTOPUU MPOJAOHKCHHS 00pa30BaHUs C yIETOM JTMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCuOHATBLHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,

TOTOBHOCTH aJJalITUPOBATHCS B TIPO(HECCHOHATILHOM CpeEIE;



6) KOJOrHYeCKOro BOCIIMTAHMS:

HKOJIOTUYECKH 11eJIECO00pPAa3HOE OTHOLIEHHUE K TPUPOE KaK HICTOUYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMWS, IOHMMAaHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOoro o0pasza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3NYEeCKOMY M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHME IEHHOCTU COOJIOJCHUS
paBUJI OE30MIACHOTO MOBEIEHUS IpU padoTe ¢ BEUIECTBAMMU, A TAKKE B CUTyalUsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHMS, MOJy4aeMble MPU U3yUYEHUU XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI ~ AKOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJIeM M MyTeH MX pelIeHHs MOCPEACTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pPE3ylbTaTOB BBIIEISAIOT 3HAYMMBIE IS
(bopMUpOBaHKS MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TEOPHsl, IPUHLIMII,
runore3a, Qakt, CHUCTEMa, MPOLECC, DSKCIEPUMEHT U JIpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUI M3 3TUX NMpeAMETOB (OPMUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAy4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE IEUCTBUS (ITO3HABATENIbHbIE,
KOMMYHHUKAaTHBHbBIC, PETYJIATUBHbBIE), KOTOpbIE OOECIeuuBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOU
NEeSATETbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBuA:

YMEHUS HCMOJIb30BATh MPHUEMBI JIOTUYECKOTO MBIIIIEHUS MPU OCBOEHUU
3HAHMI: PACKPBIBaTh CMBICI XMMHYECKHX MOHATHNA (BBLAEIATh UX XapaKTEPHbIE
IPU3HAKU, YCTAHABIMBATH B3aWMOCBS3b C JPYTMMM IOHATHUSMHU), UCIOJb30BATh

IIOHATHUA AJIA 00BACHEHUS OTACIBbHBIX (baI(TOB )51 HBHCHHﬁ, BBI6I/IpaTB OCHOBAHUA U



KpUTEPUHU ISl KIacCU(PUKAIMN XUMUYECKUX BEIIECTB W XUMHYECKUX DPEAKIIUH,
YCTaHABJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HU3YUYCHHS,
CTPOUTH JIOTUYECKHE pacCyk AeHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOYCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMbIe B XUMUH,
peoOpa3oBEIBATh MHUPOKO MPUMEHSIEMBIE B XUMHUH MOJICIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peaklMy — MpU PEIICHUH y4eOHO-TI0O3HABATENIbHbBIX 3aj/lad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh U XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISABJISITh  OOILIME€  3aKOHOMEPHOCTH, MPUYMHHO-CIICJCTBEHHBIE CBSI3M U
MIPOTUBOPEYUHS B U3y4aeMbIX MTPOILIECCAX U SIBJICHUSIX.

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CY>KJICHHI;

NpPUOOpPETEHUE OIMbITa IO TUIAHUPOBAHUIO, OPraHU3AIMH W TIPOBEJICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEeHHWE HaOmomaTh 3a XOJAOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeNITaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, NMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H

HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3alpOoChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOIWUMBIX JIsi BBIMTOJTHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BaHUS PA3IMYHbBIX MTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANIBHYIO (hOpMY TIpeAcTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/adydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu hopmMamu rpaduku 1 UX KOMOMHAIUSAMY,

YMEHHE WCIIONIb30BaTh U AaHAJIM3UPOBaTh B Ipolecce Y4eOHOH W
UCCJIEI0BATENBCKONW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKArolled HpHUpPOIHOM
CpEIBl.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1elCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B X0JI€ TUAJIOTa U (UJTK) TUCKYCCUHU) TIO CYIIIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS TPEJIOKEHHOM 3a/1a4K;

YMEHHsSI ~ TPEJCTaBIATH  TMOJYYCHHBIE  pe3yabTaThl  [MO3HABATEIHHOMU
NEATETbHOCTH B YCTHBIX M TUMCBMEHHBIX TEKCTax; JeJlaTh MPE3EHTAIUIO
pPE3YJIbTATOB BBHIMOJHEHUS XMUMHUYECKOTO JKCIIEpUMEHTa (J1ab0paTOPHOTO OIBITA,
1abopaTopHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENCKON  JEATENBHOCTH  TPH  PEIICHUH
BO3HUKAIOIIKUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXaeHHsl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIAHHAIIHUS
COBMECTHBIX JICUCTBUM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BEITIOJTHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITEJIbHO ONPENEsaTh LENH JeATebHOCTH, MIaHUPOBATh,

OCyHICCTBJIAATb, KOHTPOJUPOBATHL U IIPpHU HGO6XOI[I/IMOCTI/I KOPPCKTUPOBATL CBOXO



JeSITEIbHOCTh, BEIOMpaATh Hanboee 3PPEeKTUBHBIE CITOCOOBI PelIeHUsI YIeOHbIX U
MMO3HABATEIbHBIX 33J]a4, CAMOCTOSITENIBHO COCTABIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUU TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJYYEHHS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIIMIX,
OLICHUBATh COOTBETCTBUE IOJYYECHHOTO pE3yJbTaTa 3asBICHHON LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUU 3aJaHUM.
HPEIMETHBIE PE3YJIBTATBI
B cocraBe nmnpeaMETHBIX PE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIep KaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM paboyeil mnporpaMMon,
BBIJICISIIOT: OCBOEHHBIC OOYYarONIMMHUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JNEUCTBUN, crnenupuuecKkue sl MpeAMETHOW obmactu «XUMHS», BUIbI
JNESITEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaITUsIX.
K xonIy oOyuenus B 8 kjiacce npeIMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:
® DpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX NOHATHM: aTOM, MOJIEKYJIA,
XAMHUYECKUN DJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUUECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJICKTPOOTPUIATEIHBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl PeaKIusi, KiIacCU(pUKAIUSI pPEaKIUi: peakiuu
COCMHEHUS, PEAKIMH PA3JIOKECHUS, PEaKIUM 3aMEUICHUS, PEaKIUU
oOMeHa, 3K30- ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BON Ah(EKT peakinm,
SJIpO aToMa, JIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS W HEMOJISIPHAs KOBAJICHTHAS CBSI3b, HOHHAS
CBSI3b, WMOH, KATHOH, AaHWOH, pPAacTBOP, MaccoBas [JOJs BEIIECTBA

(mponeHTHas: KOHLIEHTpAaIKsl) B pacTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJISI COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMIA;

OTIPENIETATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIEHUS  DBJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpbiBaTh cMmbica llepuommueckoro 3akona [I. M. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE [EPUOJANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MosioxkeHus B lleprogumyeckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aK0OHa ABOTapo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuunyio ¢dopmy [lepuoanueckoii
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3iauvaTh [OHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie U
OonbIlIMe TNEPUOAbl, COOTHOCUTH O0003HAUEHMsSI, KOTOpPbIE HMEIOTCS B
tabmuie «llepuomnueckass cucTteMa XuMmudeckux siemernToB [J[. U
MengeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011ee YUCIIO SJIEKTPOHOB U
pacrpeielieHle UX MO IEKTPOHHBIM CIOSM);

KJIacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEIIIECTB, MO TETUIOBOMY (D PEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEP KA OMUCAHUE TPUMEPAMU MOJEKYISIPHBIX

ypaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;



® IIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBUSX;

® BBIYUCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJTFO XHUMHYECKOTO »JJeMeHTa 1o (opMyse COCIUHCHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, POBOUTH PACUETHI IO YPAaBHEHUIO
XUMHUYECKOH peaKInu;

® TIPUMEHSATH OCHOBHBIC OTIEPAIUN MBICIIUTCILHOMN NEATCITHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHE, CHCTeMaTH3aIluio, Kilaccu(uKaImio,
BBISIBJICHHWE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIs1 U3y4Y€HHUs CBOICTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUA — HAONIOJICHUE, U3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

® CJICI0BATh MPABWIIAM TOJB30BAHMS XMMUYECKOM TTOCYI01 1 1a00paTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBIOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKHX OTBITOB TI0 TIOJYYCHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(BoopoJia ¥ KHCIIOpOJa), PUTOTOBJICHUIO PACTBOPOB C OMpeeIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M INPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYCH U
KHUCIIOT C TIOMOIIIbIO MHIUKATOPOB (JTaKMyC, eHON(PTAICHH, METUIOPAHK
U pyTHeE).

K xonIy oOyuenus B 9 kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYCCKUX TIOHITHH: XUMHYCCKHM
DJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT

peakiuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,



HERJIEKTPOJUTHI, AIEKTPOIUTUYECKAS TUCCOLMAIUS, PEAKIUU HOHHOTO
oOMeHa, KaTanuM3aTop, XWMHYECKOE paBHOBecHe, OOpaTUMbIE W
HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (xoBayeHTHas, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas pemeTka, Koppo3usi METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEeAebHO JIOMYyCTUMAs KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BELIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopMmysnam, BHUJI XUMHUYECKOU
CBsI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMmylie, XapakTep cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBaTh cMbIci llepuomnueckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATH W XapaKTepu30BaTh
Tabauunyo Gopmy Ileprogmdeckoid CUCTEMbl XUMHYECKUX DIIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas mnoxarpymnma (A-rpynma)y U «mobodHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCHTH
0003Ha4YEeHUsI, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sApa, oO0IIee YHUCIO DJJIEKTPOHOB M paclpelesieHue HX TI0

SJICKTPOHHBIM CJ'IOHM), OOBSICHATH O6HII/IG 3aKOHOMCPHOCTHU B M3MCHCHUU



CBOMCTB JJIEMEHTOB W MX COCJWHEHUW B Tpelesiax MajblX MEPHOJIOB U
TJIABHBIX TIOATPYIII ¢ y4ETOM CTPOCHHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO0 TEIIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTEMEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBA TIPOCTHIX MW CIIOXKHBIX BEIIECTB, MOATBEPXKAas OIHMCAHUC
IpUMEPaMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITh  YPaBHEHUS JJICKTPOJUTHYCCKON JUCCOIUAIIAA  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIUN
MOCPEACTBOM COCTABIICHHS DJIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPALIEHUNH B Pa3TUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJISPHYIO MAcChl BEIICCTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa 1o (GopMyse COCIUHEHHS,
MacCCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPaBHEHUIO
XAMHUYECKON peakuy;

COOJTI0IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOHN TIOCYA0M 1 1a00paTOpHBIM
o0opyJoBaHMEM, a TakKe IMpaBuja OOpalieHus C BEIIECTBAMU B
COOTBETCTBHUM C MHCTPYKLUMSIMH TIO BBINOJIHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTMBITOB TI0 TIOJYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB

(aMMHaKa 1 yTJIeKUCIIOro ra3a);



® TIPOBOJIUTH PEAKIINH, IOJTBEPIKIAOIINE KaUeCTBEHHBIN COCTAB PA3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IMYyTEM XJIOpHI-, OpOMUA-, WOIHI-,
kapOoHat-, (ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
AMMOHHUS W HMOHBI HM3YYCHHBIX METAIIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTAaHUIECKUX BEIICCTB;

® TIPUMEHATH OCHOBHBIC OTICPAIIUU MBICITUTEIHLHON JEATSIIbHOCTH — aHAJIN3 U
CUHTE3, CpPaBHEHHE, 0000IICHIE, CUCTEMATHU3aIINIO, BEISIBJICHHE IPUYUHHO-
CIICICTBCHHBIX CBSI3€H — JIJIT M3YyYCHHsI CBOMCTB BEIIECTB M XMMHYCCKUX
peakiuii, eCTECTBEHHO-Hay4YHble METOJAbl TO3HaHUS — HaOJ0ICHUE,

U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaabHbII U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne HaumenoBanue Kouu4yecTBO yacoB
n/m pasxeaoB U TeM Bceero KonTposabHble IIpakTu4eckue VICKTPOHHLIE (LHPPOBLIC)
oOpa3oBaresibHbIE PeCypPChl
NMPOrpamMmbl padoThI padoThI
Paznea 1. [lepBoHayajibHble XUMHYECKHE MOHATHS
XHUMUSI — BakHas
1.1 ZS;I:(?:PI;)O?,HaHHH u 5 2 bubmsorexa LJOK
. https://m.edsoo.ru/7f41837¢c
MPaKTUYECKOM
JIeSITCIBbHOCTH YeJIOBEKa
12 BemiectBa u 15 1 bu6moreka IJOK
' XUMHUYCCKUE PEAKIINN https://m.edsoo.ru/7f41837c
Nroro no pazneny 20

Pasznes 2. BakHeilune npeacTaBUTEIM HEOPraHMYeCKHUX BelleCTB

21 Boznyx. Kuciopo. 6 butmoreka [JOK
' [MousTre 00 oxcumax https://m.edsoo.ru/7f41837c
29 Bonopon. [lonsarue o 8 1 bubmoreka [JOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
2.3 ]rglgii}flgcgg . 5 1 1 bubmorexa [TOK
' https://m.edsoo.ru/7f41837c
OCHOBAaHUAX
OCHOBHBIE KJIACChI
2.4 HEOPTaHUYECKUX 11 1 1 bubmorexa LOK

COEeIMHEHNN

https://m.edsoo.ru/7f41837¢



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

Hroro no pazneny

30

Paspnes 3. Ilepuoanuyeckuii 3axoH u [leprnoanyeckasi cucreMa XxXumuyeckux djieMenToB /I. M. Menneneesa.
Crpoenue aToMOB. XuMH4YeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaAKIIUN

[Tepuoanueckuii 3aK0H
u [lepuoanyeckas
31 CHCTeMa XUMHUYECKUX 7 bubmoreka [JOK
' snemenTos J]. U. https://m.edsoo.ru/7f41837¢
Menaeneeena.
Crpoenne aroma
XHUMHYECKas CBS3b.
32 OKuCIUTENBHO- 8 but6moreka [JOK
' BOCCTAaHOBHUTEJIbHBIE https://m.edsoo.ru/7f41837c
peaKuuu
bubmoreka [IOK
Hroro no pasniery 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME



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

9 KJIACC

No KounuecTBo yacos JJIEKTPOHHBIE
. H
n/n AMMEHOBAITHC PAIACIOB U Bcero Kontpoabnbie IIpakruueckue (undposbic)
TeM NMPOrPaMMbl p GoTLI o0pa3oBaTeJIbHbIE
padoThI paodo pecypeh
Pa3nen 1. BemecTBo M XUMHMYECKHE peaKIIUH
| Dempemewmreme || Bumores 110K
' pas https://m.edso0.ru/7f41a636
Kypca 8 Kjacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmoreka [JOK
' XHUMUYECKHX PEaKIUii https://m.edsoo.ru/7f41a636
o | e e | 8 |1 | Bmomok
' . LA https://m.edsoo0.ru/7f41a636
peaKkIuu B pacTBOpax
Uroro no pazneny 17
Pa3znes 2. HemeTausibl U MX COeIMHEHU S
21 | romec on VilA. | 4 1 bubnmoreia LIOK
' https://m.edsoo.ru/7f41a636
rpynnsl. ['asorensl
OO6m1ast xapaKTepuUCTHKA
29 XAMUYeCKHX 31eMeHTOB VIA- 6 bubmoreka IIOK
' rpymibl. Cepa u e https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO6mr1ast xapaKTepUCTHKA
23 XHUMHYECKHX 31eMEeHTOB VA- 7 1 bu6mmoreka IJOK

rpynimsl. A3ot, pochop u ux
COCIMHEHUS

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OO611ast xapakTepucTHKa

24 XUMHYECKHUX 3JIeMeHTOB |V A- 8 bubmoreka [JOK
' TPYMITBL. YTIEPO M KPEMHUIMA https://m.edsoo.ru/7f41a636
1 UX COCIUHCHUS
Hroro no pazmemny 25
Pa3nea 3. MeTa/lIbl M UX COCTUHEHUSA
. but6moreka IJOK
3.1 Obmue CROHCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
32 BaxxHenme metaibl U X 16 bu6mmoreka IJOK
' COEUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazmemny 20
Paznen 4. XuMus U OKpy:Kawiuas cpeaa
41 BemecTBa 1 marepuaiisl B 3 bubmuoreka [JOK
' ’KU3HHU YeJIOBCKa https://m.edsoo.ru/7f41a636
Nroro no pazneny 3
Pe3epBHOE Bpems 3 bubmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOI PAMME



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
KounuecTBo yacon
Ne Tera VDOKa K 0 JJIeKTPOHHBbIE HU(PPOBbIE
. yp Beero OHTPOJIbHbIE paKkTHyeckue o pa3oBaTEIbHbIE
patéoTbI padoThI
pecypcsbl
[Ipenmer xumun. Posie xumnn B
| | e T BuGorera 10K
' https://m.edsoo.ru/ff0d210c

uHCTpyKTax 1o Th mpu padote

B KaOMHETE XUMUHU.

2 [TonsTre 0 MeTO1aX MO3HAHUS B 1 bubmoreka IIOK
XHUMHUU https://m.edsoo.ru/ff0d227e
[Ipaktruueckas pabora Ne 1

3 zla;%pofgz)ﬁii? TTII;I/IEéMBI 1 1 bubmorexa LOK

https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ J1abopaTopHbIM
000pyT0BaHUEM»

4 YucTele BEIIECTBA U CMECH. 1 bubmoreka IIOK
CrocoObl pa3aeieHus cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padota Ne 2

5 «Paznenenue cmeceit (Ha 1 1 bubmmoreka [JOK
PUMEPE OYUCTKH MMOBAPEHHON https://m.edsoo.ru/ff0d28c8
COJIN)»

6 ATOMBI U1 MOJIEKYJIBI 1 bubmmorexa I[IOK

https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XUMUYECKHE AJIEMEHTHI. 3HAKU

7 (CUMBOJIBI) XUMHYECKUX bubmmorexa I[IOK
https://m.edsoo.ru/ff0d2be8
3JICMEHTOB
8 [IpocThie U CIIOXKHBIC BEIIECTBA bubmorexa IIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKO0H ITOCTOSIHCTBA COCTaBa
10 BEIIECTB. XUMHUYECKas bu6mmoreka IJOK
dopmya. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XHMHYECKHX IJICMEHTOB
N Bumorea 110K
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 40151 XUMHYECKOTO bubmoreka IIOK
3JIEMEHTA B COCTMHCHHUH https://m.edsoo.ru/ff0d350c
13 KonnuectBo Bemectra. Mouib. bu6mmoreka IJOK
MounsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 du3nUecKrue U XUMUYECKUE bubmoreka IIOK
SIBJICHHSI. XMMHUYECKAs PEaKITHsI https://m.edsoo.ru/ff0d37fa
15 mporeramen ammmaeciu Bubmaorerc LIOK
- https://m.edsoo.ru/ff0d3al6
peaxumit
KOH COXpaHEHHUS MacChl
16 EZmoec;;) }P;imfnqecxp?ec ) bubmorexa LTOK
' https://m.edsoo.ru/ff0d3b88
YpaBHEHHUS
17 Brrunciienus KoJau4ecTBa, bubmoreka IIOK

MacCChI BEIICCTBA I10

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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YpPaBHEHUSIM XUMHUYECKUX
peakun

Knaccudukanus xuMuaecknx
peakiuii (CoeTMHEeHMS],

bubmoreka [JOK

18 Pa3JIoKCHUS, 3aMCILICHUS, https://m.edsoo.ru/ff0d3f34
obmeHa)
19 mucroneer, OSosuenme BuGmnorera LIOK
‘ y https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIMs 3HAHUN
20 rewe dBewtecran nimsccxi bubmiorera LIOK
https://m.edsoo.ru/ff0d4290
pEeaKINI»
| B o e, Cov B LOK
‘ https://m.edsoo.ru/ff0d448e
u ipoctoe BemiecTBo. O30H
duznyeckre 1 XUMUICCKUC
99 CBOMCTBa KHCIIOpOJa (peaKkiuu bubmuoteka [JOK
okucneHus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcuaax
CriocoObl IOJTy4eHUS
23 KHCJIOpOJia B JIa00OPaTOPUH U bubmuoteka [JOK
MPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TemnoBoit 2 HEeKT XUMHIECKOM
pEeaKIUu, TOHSTUE O Bubmotexa [IOK
24 TEPMOXUMHUYECKOM YPaBHEHUH,

3K30- U SHJIOTEPMUYECKUX
peaKIuax

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TomnmuBo (HedTh, yroib U

bu6mmoreka IJOK

25 MTaH). 3arpA3HEHHE BO3AYXA, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €r0 MPENOTBPALLEHUS
[Ipaktuueckas padora Ne 3 o

26 teme «Ilomydenue u cobupanue bubnuotexa [JOK
KHCJI0PO/Ia, M3yUCHHUE €T0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

21 sewetro, Hoxonenme s bubmiorera LIOK

' https://m.edsoo.ru/ff0d4dd0
pUpoJIe

| e o LOK

‘ https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bomopoaa

29 [TonsiTHE O KUCTOTaX U COJAX bubmorexa [TOK

https://m.edsoo.ru/ff0d50d2

30 Cnoco0bl moJy4eHust BOJIOpo/ia bubmoreka [IOK
B JIabopaTropuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padora Ne 4 o

31 teme «llomydenue u cobupanue bubmuoteka [JOK
BOJOPOJIa, U3YUCHUE €TO https://m.edsoo.ru/ff0d4f42
CBOMCTB»

32 MounsipHblii 00BEM ra30B. 3aKOH bubmuoteka [JOK
Asorazapo https://m.edsoo.ru/ff0d542e
Brruncienust 00bEMa,

33 KOJIMYECTBA BEIIECTBA r'a3a 1o bubmoreka IIOK

€0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA UM O0BEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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Brrauciesus o0bEMOB ra3osB 110

34 YpPaBHEHUIO PEAKIIMA HA OCHOBE bubmoreka [JOK
3aKO0HA 00BEMHBIX OTHOIICHUM https://m.edsoo.ru/ff0d5708
ra3oB

35 DOU3NYECKUE U XUMAYECKHUE bubmoreka [JOK
CBOICTBA BOBI https://m.edso0.ru/ff0d587a

36 CocraB ocHoBanuil. [lousarue 00 bu6mmoreka IJOK
WH/IUKATOpPaX https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuTEIb.

37 E:;;éﬁi;{:;;ilg pacTBOPHI bubmorexa [OK

‘ https://m.edsoo.ru/ff0d5b40
MaccoBast 10JIs BEIIeCTBa B
pacTtBope
[Ipaktuueckas padora Ne 5 o
3B pactaopos o omperertaoi BuGmorexa LIOK
. s https://m.edsoo.ru/ff0d5eba
MAacCOBOM J10JIei
PACTBOPEHHOIO BEIIECTBAY
KontposnbHas padora Ne2 o
39 teme «Kucmopoa. Bomopon bubmorexa ITIOK
' ' https://m.edsoo.ru/ff0d6342
Bona»

40 OKcHasl: COCTaB, bubmoreka IIOK
KiIaccu(UKanms, HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
ITonydeHue u XUMHUYECKHE

41 CBOMCTBA KHCJIOTHBIX, bu6mmoreka IJOK

OCHOBHBIX ¥ aM(OTEPHBIX
OKCHUJOB

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

42 OcHOBaHUS: COCTaB, bubmoreka [JOK
KJaacCH(pHUKAIUsA, HOMECHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tonmy4yeHue u XUMHYECKHE bu6mmoreka [IOK
CBOMCTBa OCHOBAaHUI https://m.edsoo.ru/ff0d67ca

44 KucmoTsr: cocras, bu6mmoreka IJOK
KiIaccu(uKanus, HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2

45 [Toydyenne n XuMuyeCcKue bubmuotexa [JOK
CBOWCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue):

16 HOMEHKJIaTypa, CIOCOOBI bubmuoteka [JOK
MOJTyYCHHSI, XUMUYCCKHE https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktuueckas padora Ne 6.

s e B LOK

https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTraHUYECKUX
COECIUHEHUI
PR ——— uGanorexa IOK
) https://m.edsoo.ru/00ad9a50
COEIMHEHUN

49 O0o00111eHNE ¥ CHUCTEMaTH3aIIHS bubamoreka I{OK
3HAHWUH https://m.edsoo.ru/00ad9ch2

S0 rewe “Ocnonme saaccss Butimorexa LIOK

o https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COEUHEHUM
51 IIepBbIe NTONBITKH bubmuotexa [JOK

KJ'IaCCI/I(bI/IKaI_II/II/I XUMHNYCCKHUX

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

ay1eMeHTOB. [loHsATHE O rpymiax
CXOOHBIX 3JICMCHTOB

[Teprnonnueckuii 3aKOH U
[Tepuoguyeckas cucrema

bubmoreka [JOK

52 XUMUYECKUX 371eMeHToB /1. 1. https://m.edsoo.ru/00ada52c
Menngeneena
53 [Tepuossl, rpymmbl, MOATPYIIIBI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenue aromoB. CocTaB but6moreka [JOK
aTOMHBIX siaep. M30Tomsr https://m.edsoo.ru/00ada342
CrpoeHne 2neKTpOHHBIX
55 000JI104€K aTOMOB 3JIEMEHTOB bu6anoreka I{OK
[Tepuoanueckoii cucrteMs! 1. 1. https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuka XMMUYECKOTO
56 3JIEMEHTA T10 €TO IOJIOKEHUIO B bu6amoreka I{OK
[Mepuonnyeckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpgeneena
3nauenue [lepuoguyeckoro
57 3aKOHA [T pa3BUTHUS HAYKU U bubmuoteka [JOK
npakTuku. J[. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
Y4EHBIN, eAaror U rpakJaHuH
58 DJIEKTPOOTPHUIIATEILHOCTD butmoreka [JOK
aTOMOB XHUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHas xumudeckas CBs3b bubmorexa LOK
https://m.edsoo.ru/00adac34
60 Kosanentnas nossipHas bubmuotexa [JOK

XUMHUYCCKas CBA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61 KoBanentHas HenonsipHas 1 bubnmuotexa [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab9
buobmoteka IIOK
62 Crenens oxucaenus 1 https://m.edscl)lo.ru/OOadae28
63 OKHUCIUTEIHHO- 1 but6moreka IJOK
BOCCTAHOBHTEIIBHBIC PEAKIIHU https://m.edsoo.ru/00adb076
64 OKHCIUTENHN U BOCCTAHOBHUTEIIN 1 bubmorexa LOK
https://m.edsoo.ru/00adb076
65 | nome dCrpocme ot 1 bumotexa LIOK
https://m.edsoo.ru/00adb486
XHUMHUYECKasl CBA3D)
66 PesepHblii ypok. O0001I€HNE 1 1 bubmuotexa [JOK
CHCTEMATH3AINS 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O0001IEHNE 1 1 bubmuoteka [JOK
CHCTEMATH3aIMs 3HAHUIN https://m.edsoo.ru/00ad9ch?2
68 PesepBHblii ypok. O00011I€HNE 1 1 bubmuoteka [JOK
CHCTEMaTHU3aLMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosn4yecTBO 4acoB

JJIeKTPOHHBbIE HU(PPOBbIE

Tema ypoxa Beero Kourposububie IIpakTtuueckume 00pasoBaTesibHbIE
padoThI padoThI pecypcsbl
[Tepuomuueckuii 3aK0H.
[Teproanueckas cuctema
XUMUYECKHX 351eMeHTOB /JI. . 1 but6moreka [JOK
Menneneesa. BBoaubIil https://m.edsoo.ru/00adb59e
MHCTpYyKTax 1o Th B
KaOWHETEe XMMHUH
3aKOHOMEpPHOCTH B
W3MEHECHUU CBOWCTB 1 but6moreka [JOK
XUMHYECKUX JICMECHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Eg;‘;;iﬁ?;;;?ﬂ " 1 butmoreka [JOK
https://m.edsoo.ru/00adb7e2
HEOPTaHUYECKUX BEIIECTB
Buapl XuMHA4ECKOM CBSI3U U
TI/Il'?BI KPUCTAIITUYECKHUX 1 bubmiorexa LOK
. https://m.edsoo.ru/00adbac6
peéToK
KontponbsHas padota Nel 1o
teme «lloBTOopenue u
yriayOieHue 3HaHu| 1 1
OCHOBHBIX pa3/iesioB Kypca 8
KJIacca



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

KnaccmanauI/m XUMHUYCCKHX

B CBETE MpEJCTaBICHUI 00

6 peaKIui 1Mo pa3audHbIM bubmorexa LIOK
https://m.edsoo.ru/00adbcb0
MpU3HaAKaM
[TonsaTHe o ckopocTu

7 XUMHYECKOUN peaKkIvu. bu6mmoreka IJOK
[ToHsITHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
IeTEPOTreHHBIX PEAKIIHMIX
[ToHATHE O XUMHUYECKOM
paBHOBecrH. DaKTOPHI,

3 BIIMSAIOIIME HA CKOPOCTH bubmuoreka [JOK
XUMHUYECCKOHN pEaKINK 1 https://m.edsoo.ru/00adc28c
TIOJIOKEHHE XMMHUYECKOTO
paBHOBECHUSA

9 OKucCIUTENhHO- bu6amoreka I{OK
BOCCTAHOBHTEIIBHBIC PEAKIIHH https://m.edsoo.ru/00adcade
Teopus 2IeKTPOIUTHIECCKOU

10 I[Hcgounaupl;.p CunbHbIE U budmiorexa LIOK

https://m.edsoo.ru/00adcd68
ci1a0ble 2JIEKTPOJIUTHI

11 HoHHbIE ypaBHEHHUS peaKLIUi bubmorexa [OK

https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KMCIIOT
1 OCHOBAHUH B CBETE
12 MpeCTaBICHUN 00 bubmmorexa I[IOK
. https://m.edsoo.ru/00add5d8
AIEKTPOTUTUIECKON
JIUCCOITAAIIN T
13 XHMMHUYECKHUE CBOMCTBA COJICH bu6mmoreka IJOK

https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

3J]CKTpOJIHTI/I‘I€CKOI>’I

JIACCOIUAITIHT
14 [TonsiTe 0 TUAPOIIN3E COTEH bubmorexa [TOK
https://m.edsoo.ru/00add9d4
15 O06o00menne but6moreka IJOK
CHUCTEMaTHU3ALIMS 3HAHUN https://m.edsoo.ru/00addd12
" Eg:;g;?mﬂ paborta Ne 1. BuGmorexa LJOK
https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAJIBHBIX 3a]1a4»
KoHnTtponbsHas padora Ne2 o
17 TeMe « DNEKTPOIUTHIECKAS bubmuoteka [JOK
ncconranys. XUMHUYECKHAE https://m.edsoo.ru/00addecO
pEaKLMHU B pacTBOPaX»
18 raroreon Xnmmacorne BuGmiorerca LIOK
. ' https://m.edsoo.ru/00addfe2
CBOMCTBA Ha IIpUMeEpe XJiopa
XnopoBoaopoa. ConsiHas
19 KHCJIOTa, XUMUYECKHUE bu6mmoreka IJOK
CBOICTBA, IIOJTyYCHHE, https://m.edsoo.ru/00ade104
MIPYMEHCHUE
[Ipaktrueckast pabora Ne 2 o
20 teme «[lomydenue consHoM bubmuoteka [JOK
KUCJIOTHI, U3y4YCHUE € https://m.edsoo.ru/00ade348
CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XAMHUYECKUX PEaKIUi, €CIIN bubmmoreka IIOK

OJIUH U3 PEareHTOB JaH B
N30BITKE

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



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

OO61mast xapakTepucTHKa

bubmoreka [JOK

22 siieMeHTOB VIA-rpymnmbl https://m.edsoo.ru/00ade64a
AnIoTpoIHbIe MOAU(PUKAIINH

23 cepbl. Haxoxnenue cepol u €€ bubmuotexa [JOK
COCIUHCHHMIA B IPUPO/IE. https://m.edsoo.ru/00ade64a
XUMHUYECKHUE CBOMCTBA CEPBI

B TPOCHHU
| G, e, B LOK
y https://m.edsoo.ru/00ade802

CBOMCTBa
Oxkcunsl cepbl. CepHast

o5 KHUCIIOTa, PU3NYECKUE U bubmuoteka [JOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHECHUE
XUMUYECKUE PEAKILINH,
JIeXkKAIIME B OCHOBE
MIPOMBIIIUIEHHOTO crioco0a Bubmmorexa [JOK

26 TIOJTyYEHUST CEPHOM KUCIIOTHI. https://m.edsoo.ru/00adec8a
XHUMHYECKOE 3arpsi3HEHNE - )
OKPY KaIOIIEU CPEbI
COCIMHEHUSIMH CEPBI

27 Brruncienne MaccoBOM 10U bu6mmoreka IJOK
BBIXO/JIa TIPOIYKTa PEeaKIuu https://m.edsoo.ru/00adec8a
OO6m1as xapaKTepucTUKa
aneMeHToB VA-rpynmnsl. A3OT, Bubmmotexa LIOK

28 pacnpocTpaHeHue B IPUPOJIE,

dbuznYecKre 1 XUMUYECKHE
CBOWCTBA

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



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

AMMHak, ero pusnvecKkue u

29 XUMHUYECKHE CBOKWCTBA bubmiorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJIyYE€HHE U MPUMEHEHHE
[Ipaktuueckas padora Ne 3 o Bubmmorexa [JOK

30 TEME «HOHY%HHeUaMMHaKa’ https://m.edsoo.ru/00adf180
U3YYEHHUE €r0 CBOMCTBY
A30THas KHCIIOTa, e Bubmorexa LIOK

31 (bmfd ICCHHE H XHMITCCRIC https://m.edsoo.ru/00adf306
CBOMCTBa
Hcnonb3oBaHue HUTPATOB U
coJieil aMMOHUSI B KaUeCTBE

32 MUHEpaIbHBIX YIOOPEHUH. bubmuoteka [JOK
XUMHUYECKOE 3arps3HCHUE https://m.edsoo.ru/00adf518
OKPYKaIOIIEN CpeIbl
COCIMHEHUSAMU a30Ta
dochop. Oxeup pocdopa (V)

33 u ¢hochopHas KUCIoTa, bubnuoteka [JOK
duzHIeCKre U XUMUICCKHUEC https://m.edsoo.ru/00adf68a
CBOWCTBA, IMOJIYYEHUE
Hcnonb3oBanue ocharos B
KaueCTBE MUHEPATLHBIX BuGmorexa LIOK

34 yHO6peHmuI’ Sarpsisnetine https://m.edsoo.ru/00adfc20
MPUPOIHON Cpebl
dbocharamu
Yriepon, pacrpocTpaHeHue B Bubmorexa [JOK

35 npupoje, puznueckue u

XUMHWYECKUE CBOUCTBA

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

Oxcupl yriiepojaa, ux
bu3nYecKre 1 XUMUICCKHE

bub6moreka [JOK

36 CBOMCTBA. DKOJOTMYECKUE hitps://m.edsoo.ru/00adfebe
POOJIEMBI, CBSI3aHHBIC C
okcuyioM yriepona (1V)
N bubmoreka [JOK
37 VToabpHast KUCIIOTA U €€ COJIN hitps://m.eds00.ru/00ae006c
[Ipaktrueckas padora Ne 4 o
3| yemacnors buGmorera LIOK
YT ' https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakius Ha
KapOoHaT-uoH"
[TepBoHa"ATEHBIE TIOHSTHS 00 Bubmorexa LIOK
39 OpPraHUYECKUX BEIIECTBaX KakK hitps://m.eds0o.ru/00ae054e
O COCJIMHEHUSIX YTIIepo/ia — '
40 Kpemuuii u ero coenuHeHus Brbmzorexa LIOK
P 4 https://m.edsoo.ru/00ae080a
[Tpaktrueckast pabora Ne 5.
Pernenme butmoreka [JOK
41 HKCIIEPUMEHTAIBHBIX 3a1a4 110 https://m.edso0.ru/00ae0bf2
TeMe «Bakuenmme — '
HEMETAJUIBI M UX COECIUHEHUSD)
| Ko pbom 3 B LOK
https://m.edsoo.ru/00ae0e18
HEMETAJUIBI M UX COCTUHEHU S
OO01mast xapakTepuCTHKa Bubmotexa [OK
43 XUMHUYECKHUX DIIEMEHTOB —

MeETaJU10B. MeTayuinuecKas

https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

CBSI3b U METAJUINYECKast
KpUCTaJUTHUecKas penieTka.
du3nyecKkue CBOMCTBA
METAJIOB

XUMHUYECKUE CBOUCTBA
METAJJIOB.

bubmoreka [JOK

44 DNEKTPOXUMHUYCCKHNA PST https://m.edsoo.ru/00ae1156
HaMNpsHKEHUN METAIIOB
OO01ume crnocoObl NOTyYeHHUS
MeTaioB. CruiaBbl.
45 Bpruucnenus no ypaBHeHUsAM bubmuoteka [JOK
XUMHYECCKUX PEaKIIMH, eCIu https://m.edso0.ru/00ae1156
OJIVH U3 PEareHTOB COJICPKUT
MIpUMECH
16 [loHATHE O KOppPO3UH bubmuoreka [JOK
METaJIJIOB https://m.edsoo.ru/00ae1278
bu6mmoreka IJOK
47 [lenoumpie MeTab https://m.edscl)lo.ru/Oan14b2
48 OKcuIbl ¥ TUAPOKCUBI bubmoreka IIOK
HATPUS U KaJIHsI https://m.edsoo.ru/00ael4b2
49 [IlemouyHO3€EeMENBHBIE METATIIIBI butmoreka [JOK
— KaJIbIIWA U MarHUH https://m.edsoo.ru/00ae15e8
50 Baxwueiime coequHeHUs bu6mmoreka IJOK
KaJIbIIHs https://m.edsoo.ru/00ae15e8
51 O0o00111IeH1E U )
CHCTEeMaTH3aI1s 3HAHUHI
52 JKEcTKOCTh BOJIBI U CIIOCOOBI bu6mmoreka IJOK

€€ yCTpaHeHus

https://m.edso0.ru/00ae1886



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[Ipaktuueckas pabora Ne 6 o

53 teme "JKECTKOCTH BOJBI U BrbmeoTexa LIOK
N " https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTpaHEeHUS
. bubmoreka [JOK
>4 AmOMHHHA https://m.edsoo.ru/00aelc64
55 AmdoTtepHbie cBOMCTBA bu6mmoreka [IOK
OKCHJIa ¥ THIIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka IJOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, TUAPOKCHUIBI U COJIH bubmoreka IIOK
xenesa (1) u xxenesa (111) https://m.edsoo.ru/00ae35e6
58 O0o0menue u )
CHCTEeMAaTH3aI1s 3HAHUM
[Tpaktrueckast pabora Ne 7.
59 SEE;IZI;P;?{GHTMBHBIX 3a7a4 1o budmiorexa LIOK
- https://m.edsoo.ru/00ae3de8
Teme «Baxkuelme MeTalibl U
X COCIMHCHUS
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKLINN, €CITN
N bumotexa LIOK
https://m.edsoo.ru/00ael1750
npuMecu. Beraucnenus
MacCOBOM JIOJIM BBIX0J1a
MPOAYKTa PEAKIIUH
61 O0o00111IeH1E U

CUCTEMAaTHU3aIM 3HAHUU



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

KonTtponbshas padora Ned 1o

62 TeMme «Baxuenie MeTauibl U 1
WX COCTUHEHUS
6 noscomesnon mn 1 buGmnorexa LIOK
https://m.edsoo.ru/00ae3f50
yeJioBeKa
64 XHUMHUYECKOE 3arpsA3HEHNE 1 bu6mmoreka [IOK
OKPYIKaIOIICH Cpe/Ibl https://m.edsoo.ru/00ae4270
65 Pousib xvimuu B pemieHnn 1 bubmuoteka [JOK
HKOJIOTHYCCKUX MTPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O0001IEHNE 1 bubmuoteka [JOK
¥ CHCTeMaTH3alus 3HaHU https://m.edsoo.ru/00ae0d0a
67 PesepBubiil ypok. O600111eHNE 1 bubmuotexa [JOK
U CHUCTEMAaTH3alns 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBubiil ypok. O600111eHNE 1 bubmuoteka [JOK
W CUCTEeMaTu3alus 3HaHUN https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO HYACOB 68

110 ITPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ae0d0a
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YYEBHO-METOANYECKOE OBECIIEYEHUE

OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA
» Xumus, 8 kiacce/ ['abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxkrmmonepHoe obuectBo «M3aarensctBo «lIpocBerenuer»

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Tectel o xumuu k yueoHuky O.C. 'abpuensina, U.I'. Octpoymona, C.A.
Cnanxosa "Xummusg. 8 xiacc"

Tectrl no xumun k yueoHuky O.C. 'abpuensna, N.I'. Octpoymona, C.A.
Cnanxosa "Xumusg. 9 xmacc"

KoHTponbHbIe 1 caMoCTOATEIbHBIE pa0OThI 10 XUMUHU K yueOHUKY O.C.
["abpuensna, .I'. Octpoymona, C.A. Cnankoa "Xumus. 8 kiacc"
KoHTposibHBIE U camMOCTOATENbHBIE pa0OTHl IO XUMHUHU K yueOHuky O.C.
["abpuensna, .I'. Octpoymona, C.A. Cnankoa "Xumus. 9 kinacc"

COopHUK 337124, yOpaKHEHHUI 1 TecTOB 1o XuMuu K yueonuky O.C. ['abpuensna,
N.T". OctpoymoBa, C.A. Cnankosa "Xumus. 8 kiacc", "Xumus. 9 kimacc"
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
http://school-collection.edu.ru/

https://resh.edu.ru/

https://infourok.ru

https://www.yaklass.ru

https://lesson.edu.ru/

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

roCyAAPCTBEHHOE BHOIDKETHOE OBLLLEEOEPA3OBATE/IbHOE 17.10.23 16:51 (MSK) Ceptudukat 3A57D79CE6AE4E1B1876D75D6657705C
YYPEXXAEHUE TMMHA3USA N2 49 MPUMOPCKOIo PAMOHA
CAHKT-NMETEPBYPIA, CémouknHa ®apunga ®apuaosHa, AvpekTop




