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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHus, MPECTABICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCITUTAHMS U C YUETOM KOHIEMIIUU MPENoAaBaHus yueOHOro mpeaMeTa « XuMUsi»
B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1OaéT TPEACTaBICHUE O IENAX, OOIIed CTpaTreruu
o0y4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s3aTeNbHOE peIMETHOE coJiepKaHue,
npelycMaTpUBaeT pachpeiesieHne €ro Mo KilaccaM W CTPYKTypUpOBaHUE TIO
pazzienaM M TeMaM MPOTrPaMMbl IO XUMHUH, OINPEIETseT KOJIUYECTBEHHBIEC H
KaueCTBEHHBIE XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  Y4eOHOro  Tpollecca, BO3PACTHBIX
0ocoOeHHOCTEW O00ydYarouuxcsi, ONpenensieT BO3MOXKHOCTH — MpeaMera  Jyls
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XUMUU Ha YPOBHE IeJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYarOMIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (GopMUPYEMbIE XUMHUEH TMPEICTaBICHUS O B3aUMOIPEBPAIIECHUIX
SHEPTrUU M 00 SBOJIIONUU BEHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TI00aTbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBO U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanm3alid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUS KyIbTyphl THIHOCTH, €€ 001Iel 1 GYHKIIMOHATHHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEJIHEBHOM KM3HU, TaK U B MPOPECCUOHAIBLHON JIEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B AKOJIOTHUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUss B OOYyUYEHHHM XUMHUU 0OECHeurBarOTCs creuuduxon
colep>KaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SABJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHHUEM 0a30BOM HAyKH XMMHUM Ha ONPEeIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHUE OOYYaIOUIMMUCS CHCTEMBbI TEPBOHAUYATBHBIX TMOHITUNW XUMHHU, OCHOB
HEOPraHUYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX IOHATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxonaa K e€ uzyudeHuto. CopepikaHue CKIIQJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI TTOHATUN O XUMUUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHUYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YpOBHS K JIpyroMy, BBINONHAS (YHKIUU OOBSCHEHUS H TPOTHO3ZUPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOIYUYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (HOPMHPOBAHUIO
IIPEACTABIEHUS O XUMUYECKON COCTaBIISAIONIEN HAYYHOW KapTUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAIbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
METoJaM MO3HAaHUS B Hayke. M3ydeHue XUMHUM NPOUCXOIUT C MPHUBICYEHHUEM
3HAHUM U3 paHee H3YYEHHBIX YYEOHBIX NpeaAMEeTOB: «OKpYyXKaloMMid MUp»,
«buonorus. 5—7 knacce» u «Pu3zmnka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOMN
NEATeIbHOCTH YEJIOBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJIBTYPBHL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMU CHUCTEMBI XUMHUUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO0 XapaKTepa, fA3blKka HayKH, B



NpUOOIIEHNM K HAyYHbIM METOAaM I[IO3HAHMS MpPU HW3YYEHUU BEUIECTB U
XUMHYECKUX peakiuii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEI0BATEIbCKON
JeSATENbHOCTH, OCBOEHUM MpaBWil Oe30MacHOro oOpalieHus ¢ BelleCTBaMU B
IIOBCETHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUs Ba)KHOE
3HauYEHUE MPUOOPENIU TaKHe 11U, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITENIBHOM MO3HABATEIBHOM JESTENbHOCTH, HAYYHBIM
METOJIaM TIO3HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAUY€HUE IJIs
pa3IMYHBIX BUJOB JESATEIBHOCTH;

— (¢opMmupoBaHue oOmel (QYHKIMOHAIBHOW H €CTECTBEHHO-HAayYHOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLICHUBATH SIBJICHUS
OKpY’KaloIllero MHUpa, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPH HU3YyYCHHUU
XUMUH, TPUMEHATh HMX MIpPHU PEIIEHUH NpoOJieM B TOBCETHEBHOM MKU3HU U
TPYZAOBOM JAEATEIbHOCTH;

— (QopmupoBaHue y OO0y4arOmMXCSi T'yYMaHUCTUYECKUX OTHOIICHMIA,
NOHMMAHUSl LEHHOCTM XHMMUYECKUX 3HAHUH i1 BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEAEHUSI B OBITY W TPYIOBOW JAEITEIBHOCTH B LEJAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOMN Cpeibl;

—pa3BUTHE MOTHBAIlMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGWMIS M HANPaBICHHOCTH AaJIbHEHIIETo
00yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAECHHBIX M M3yYEHHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasiseT 136 gacos: B 8 kinacce — 68 gacoB (2
yaca B HeJel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHUS

[Ipenmer xumuun. Ponb XMMuM B KU3HU 4ellOBEKA. XMMHUSA B CHUCTEME HAYK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemecTB. [loHsTHE O MeTOMaX MO3HAHUA B XUMHUHU. YHCTHIE BEIIECTBA U CMECH.
Cnoco0sI pa3jeneHus cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U CIIOKHBIE BEIIeCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas  Macca.
OtHOcuTeNnbHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMHUYECKOTO AJIEMEHTa B
COCTMHEHUHU.

KomnuectBo BemiecTtBa. Mok, ModsipHas macca. B3auMocBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COETUHECHHM.

@u3nuecKue U XMMHUYECKHUE SIBJIICHUS. XMMHUUYECKasl Peakius U €€ MpU3HAKU.
3aKOH COXpaHEHHsS MacChl BeIIeCTB. XUMHUYeckue ypaBHeHus. Knaccudbuxarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu |
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpPYAOBAaHUEM, U3YyUEHHUE M ONUCAHHE
bU3UYECKUX CBOMCTB O00pa3lloB HEOPTaHWYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAacTHUpaHHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAIUsl BOJIbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKAIHBAHHE
MEHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) sIBJICHUM, HaOt0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHue caxapa,
B3aMIMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3loKeHHUE THAPOKCHIA
menu (1) nmpu HarpeBanum, B3auMoIeliCTBUE XkKene3a ¢ pacTBopom coiu meau (11),
W3Yy4YCHHE CTIOCOOOB pa3/eNieHusi CMECEil: ¢ MOMOIIBI0 MarHuTa, (prIbTpoBaHUE,
BBITIApUBAHUE, TUCTHIULINS, XpoMaTorpadus, MPOBEACHIUE OYNUCTKUA IMOBAPEHHOM
COJIM, HAOIIOJIEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUsSI MacChl, CO3/JaHHE MOJENe MOJEKy
(LIapOCTEPIKHEBBIX ).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JI€eMEHT U MpPOCTOE
BelecTBo. Haxoxknenwe kuciaopojga B Opupoae, (U3MUYECKUEe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucinopoaa. CrocoOb



MOJIyYeHUsT KHUCIOpoJa B Ja0OpaTopuu U NPOMBINUIEHHOCTH. Kpyrosopot
KHuciopoaa B mpupojie. O30H — amioTponHasi MoAU(pUKAIUS KUCIOPOa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3JlyXa, YCUJIEHHE MapHUKOBOTO0 3 dheKTa, pa3pyiieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojse, GuMyeckrue ¢ XUMUYECKUE CBOWCTBAa, MPUMEHEHHUE, CIIOCOObI
nosryyeHus. Kuciaotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE W HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpuUpoJie U B KU3HU 4esnoBeka. KpyroBopoT BoAbl B PUPOJIE.
3arpsi3HeHHE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3ytonie  (OCHOBHBIC,  KHCJOTHbIE, aM@oTepHbie) W
HeconeoOpasyromue. Homenknatypa okcupoB. ®Dusznueckue ©H XUMHYECKUE
cBOMcTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimaTypa ocHOBaHui. DPU3NUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [losryuenrne oCHOBaHUI.

Kucnortel. Knaccudukamus kucinor. Homenknarypa kucinot. dusnueckue u
XUMHYECKHUE cBoMcTBa KuciIOT. Psanm aktuBHocTH MeTaiuioB H. H. bekerosa.
[Tomy4denue KUCHOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tonyuenue comei.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M W3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aMMOJICMICTBUSL BEUIECTB C KHUCIOPOJAOM U YCIOBHS BO3HHMKHOBEHUS U
npeKpaiieHuss TopeHus (Mokapa), O3HAKOMJEHHE C o0O0Opa3llaMu OKCHIOB W
OMHMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpAHHE, pACNO3HABAHWE W H3YYCHHE
CBOWCTB Bojopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXHO MCIOJIb30BAaHHE BUICOMATEPHUAJIOB), HaOtOJAeHUE 00pa3OB BEIECTB
KOJIMYECTBOM | MOJb, HCCIeq0BaHHE OCOOCHHOCTEM pPAaCTBOPEHHS BEILECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIECTBA, B3aMMOJICMCTBHE BOJBI C METAJUIAMU
(HaTpueM ©  KajgpliueM) (BO3MOXKHO  HCIIOJIB30BAaHHUE  BHUIEOMATEPHAJIOB),



uccienoBaHue 00pa3lOB  HEOPraHMYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PacTBOPAX KUCJIOT U IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaUIaMH, PEaKIUid HEeUTpalIu3aluu, MOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajljla JAPYTMM U3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad 1o TeMe «BakHellue KIacChl HEOPraHUYECKUX
COCMHEHUIN.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aTomMoB. XHMMHUYECKAS CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (ILEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHBIC OKCHUIBI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAA  (QOpPMBI
[Tepunonnueckoit cuctembl xumuueckux 3neMeHToB . M. Menneneesa. [lepuoas
u rpynnbl. DU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IMEpUOJa U
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  000JI04Ye€K aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAITIMYECKUX CBOMCTB M0 TPYIIaM U IEPUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUAX
3JIEMEHTOB Il pa3BUTUsl Hayku W mnpaktuku. [[. M. MenneneeB — yud€Hbli U
rpaXk1aHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iponiecchl okucneHus u BoccTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHCJIOT W MIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIAX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUN
(ropeHue, peakiny pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W TMOHATHUM, SBISIONINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (U3MYECKHUE BEIUYWHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJAOB, KajlHsl, KalbLHUs U UX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BEILECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIJioBoMy 3(ddekrty, 1o
U3MEHEHUIO CTENEHEH OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
Y4acTHUIO KaTaiau3atopa). JK30- U SHAOTEPMUUYECKUE PEaKIMU, TEPMOXUMHUYECKUE
ypaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [IoHATHEe O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. llonsitue o karanuse. [IoHsTne 0 xumuueckoMm paBHoBecuu. DAKTOPHI,
BIIMAIOIINE HA CKOPOCTh XHUMHUYECKOW pEAKIUU U TMOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBneHue ypaBHEHUM



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKUUMA C HCHOJIb30BAHUEM  METOJa
ANEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKaHUSI PeaklMii HIOHHOTO 0OMEHa,
IOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHHs peakunid. CBONCTBA KHUCIOT,
OCHOBaHMUW W COJiei B CBETE€ TMPEJCTABICHUN 00 DJIEKTPOIUTUUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(XJopusa HaTpus), UCCIETOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON pPEaKIUu
OT BO3JEHUCTBUS PaA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPONPOBOIHOCTHU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXKHO  HCTOJIB30BAHUE BHJICO MaTEpUaOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM ~ MPOTEKAHUsS  peakiuii  HMOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbIIEICHHE Tra3a, oO0pa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBI  OKUCJIUTEIBHO-BOCCTAHOBUTENIBHBIX  pEaKUUU
(ropeHue, peaklH pa3jIoKEHUs, COCAUHEHUs), PACIIO3HABAHNE HEOPraHUYECKHUX
BCIIECTB C IIOMOILIBK0 KAYECTBEHHBIX pEAKUMM Ha HOHBI, pELICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6miast xapaktepucTuka raiaoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BCIIECTB — TaJoreHoB. XHMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3auMOJICiCTBME C MeETalUlaMU, HEMeTaJUlaMH, IIeJIo4amMu). XJIOPOBOJOPOI.
ConsHass KHCIIOTa, XMMHYECKUE CBOICTBa, TMOJydYeHHUE, NMpUMeHeHue. [leiicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHMW3M YeJIOBEKa. BakHeumume XJIOpuapl U HX
HaxO0XJIEHUE B IIPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTENeHU okucieHus. CTpoeHue u (PU3NYECKHe CBOMCTBA
MIPOCTHIX BEMIECTB — KUCIOPO/IA U CEePhl. AJUTOTPOTTHBIE MOAU(PUKAIINNA KACTIOPOaa
U ceprl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOMa, CTpoeHUE, (pu3mdeckue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
Cepnas kwucinotra, GuU3NUECKUE W XHMHUYECKHE CBOWcTBa (OOmIMe Kak
MpEeACTAaBUTEN KJlacca KHUCJIOT M crenuduueckue). XHUMHUYECKHE pEaKIlu,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO cHoco0a MOJIyYEeHUsI CEPHOM KHCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOUM KUCIOTHI, KAUECTBEHHASI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHM B TpuUpojie. XUMHUECKOE
3arps3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTETIEHH OKHCIEHHs. A30T, pacIpOCTpPAHEHHE B MPHUPO/IE,
dbuzndeckue U XuMu4eckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3uYecKre U XUMHUYECKUE CBOMCTBA, MojlyueHue u npumeHenue. Coam aMMOHUS,
ux (U3NYECKUE U XUMUUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUEe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M cnenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpYXKalolel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsi3HEHHE BO3JyXa, MOouBbl M BonOEMOB). Docdop,
ajoTponHeie Moaudukanuu (Gochopa, GuUMUECKHEe M XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonydyenue. Mcnonb3oBanue ¢pocharoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapaktepucTtuka dmemMeHToB |VA-rpymnmel. OcoOEeHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHblE  CTENEHU  OKHUCICHUS.  YTJIEepoj,  aJuIOTPOITHBIE
MoIU(UKALIMK, PACHPOCTPaHEHHE B Mpuponae, (HU3NYECKUEe U XHUMHUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepoaa B npupoje. OKCuabl yriepoja, ux
dusznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHUE W TPUMEHEHHE. DKOJIOTHYEeCKHUE MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1100ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONM, UX (PU3HYECKUE U XHUMHYECKHE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJIEH, TAaHOJI, TJIUUIEPUH, YKCYCHAas KUCIIOTA).
[TpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, WPUPOIHBIN Ta3, HEDTH),
NPOAYKTHI WX TepepadoTku (OEH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMONOTUYECKN BAKHBIX BEIECTBAX: JKUPAX, OCNKaX, YrlIeBOJaX — U UX
poJii B KM3HM 4YeloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usuueckue U XUMHUUECKHE CBOICTBA, MOJYy4YCHHE U
npuMmenenne. CoenuHeHus: KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcune kpemuust (1V) u kpemuueBoit kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpoUTEeIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobieMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPHUAJTIOB B MOBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
IPOBEJCHUE KAUeCTBEHHBIX PEAKIUA Ha XJIOPHUA-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpakarouue (PU3NUECKUEe M XUMHUYECKHE CBOMCTBA
rajoreHoB M WX COEJAMHEHUM (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpas3laMu XJOpUAOB (TAJIOTEHUIOB), O3HAKOMJICHHUE C
oOpasmamMmu  ceppl W e€  coeAUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOIIOICHUE TIpoliecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTBI, HW3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOUN KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiiuy Ha Cyibdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COeAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUaoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIyUYeHHE,
coObupaHue, pacro3HaBaHWE ¢ U3YUYCHHE CBOWCTB aMMHuaka, IMPOBEJICHUE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHHUA U (ochaT-uoH U HU3yYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJIECTBUE KOHILICHTPUPOBAHHOMN a30THON KUCJIOTHI C MEABIO
(BO3MOXHO UCITIOJIb30BAHHE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJydeHUEe, COOUpaHue, paclo3HaBaHUE U M3yUCHHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNUE KauyeCTBEHHBIX peakiuii Ha KapOOHAT H
CUJIMKAT-UOHBl W UW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenmmne HeMeTauIbl U UX COEIUHEHUS.

MeTanibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKAa XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nojoxeHus B Ilepuommueckoit cucreme xumuueckux isnemeHtoB J[. W.
MenpneneeBa u cTpoeHuss atToMoB. CTpoeHHe MeTalioB. MeTaminueckasi CBA3b U
METaJUIM4ecKass  KpUCTAJNIMYecKass  pemérka.  DJIEKTPOXMMHUYECKUUA  psif
HANPsDKEHU MeTaioB. OU3NYECKHE U XUMUYECKUE CBOMCTBA MeTauioB. O0mme
CrocoOBl  TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposun. CriaBel (CTanmb, YyryH, MIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[llenounble MeTawibl: noJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snementoB JI. M. MeHaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B IMPHUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHUABI HATpus MW Kanus. [IpuMeHeHue IIeNOYHBIX METaIOB U HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
[Tepuonnueckon cucreMe xumudeckux sinemeHTos [[. 1. Menneneesa, ctpoenue
UX aTOMOB, HAaXOXJI€HUE B Ipupoae. PU3NUECKUe U XUMUYECKNE CBOMCTBA MATHUS
U Kanblsa. BaxHeimue coeauHeHUs Kaimblus (OKCHI, THAPOKCHI, COJIHN).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA alfOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCHUJIAa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aToMa, HaxoXJeHWe B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kelne3a. OKCUIbl, TUAPOKCUIBI U conu kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpasllaMH METAJIOB W CIUIABOB, HX (DU3UYECKUMU
CBOICTBAMH, H3yUY€HHE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEHCTBUS OKCHIA
KaJupllusi W HaTpus C BOAOW (BO3MOXHO WHCIIOJB30BAHUE BHJIEOMATEPHUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3MOXHO  HCIIOJB30BaHWE  BUIAECOMATEpPUAJTIOB), MPU3HAKOB IMPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa WMOHBI: MarHus, KaJblLUs, aJIOMUHUS, [IUHKA, JKEJe3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U ONMKCAHUE MPOLIECCOB OKPAIIMBAHHUS
IUJIaMEHU WOHAMHU HaTpus, Kajiusg M Kaublus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HCCIeOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATFOMUHUS
Y TUJIPOKCHUIA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a]1a4 0 TeMe «BakHenmue
METAJUIBI U UX COCAUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4esloBeka. be3omacHoe
MCIIOJIb30BaHNE BEIIECTB M XMMHYECKUX peaknuii B ObITy. [lepBas momomp mpu
XUMHYECKHX 0YKOTax U OTPaBIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHLIeHTpalus Bewects, nainee — [1JIK). Poias xumuu B penieHnn 3KOJI0THUECKUX
npooJieM.

Xumuueckuii IKCnepumenm:

M3yueHue o0paslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHbIC
Marepuarbl).

Meosicnpeomemmnuie ceasu



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHUE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W TMOHATHUM, SBISIONINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukamus, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHHUE, MOJIENb, SIBJICHUE, MapHUKOBBIN
3 peKT, TeXHOIOTHUsI, MaTEPUAIIbI.

dusnka: maTepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUN 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKH, JIUANEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIIMYECKas
pemeéTka, CruiaBbl, (PU3MUECKHUE BEJIWYWHBI, CAMHHUIIBI M3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, MIAaHETHI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yIOOpEeHUsl, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHBIC BEIIECTRA.

'eorpadusi: armochepa, rugpochepa, MHHEpaATbl, TOPHBIE MOPOJBHI,
M0JIE3HBIE UCKOIAEMBbIE, TOTLIIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAlOTCS B XOJie OOy4eHHs] XMMUU B €IUHCTBE Y4YeOHOU H
BOCIUTATEIbHOM JI€SITETbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOllecTBe MpaBWJIaMM U HOPMAaMHU TOBEJCHUS M CHOCOOCTBYIOT IMpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIUATTU3AIIMN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUA W
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1)maTpMoTH4YeCKOro BOCIMTAHUA:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAayKu B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUE O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-MCCIIe0BATeILCKOM, TBOPYECKOM W JPYTHX  BHJAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITENIbHOCTH MIpH
BBITIOJTHEHUU YY€OHBIX, I103HABATEIIbHBIX 3aJ]]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TpOIecce ITOW Y4EOHOU JeATETBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHUE U IIOCTYIIKM CBOMX TOBApUIIEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIIEICTBUN OCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XHUMHUYECKOM pPEaKIIWU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKH W COCTABIISIONIUE
OCHOBY [l IOHMMAHUS CYIIHOCTH HAay4YHON KapTUHBI MUpa, NpeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOAbI, B3aUMOCBS3SIX YEIOBEKA C
NPUPOJTHOMN CPEIOi, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX MPOILIECCOB M SIBJICHUM,
MMO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYypOH, JOCTYINHBIMHU TEXHUYECKUMHU CpEACTBaMU UH(OOPMALMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0OOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH M YPOBHS OOy4YeHHs B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEIbHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBIM BBIOOD
UHAUBUAYATBEHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIEeIHON Mpo¢ecCHOHANTBHON ACSTENBHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CpelIe;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE LEHHOCTU 3I0POBOrO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MuecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOIEHUS
paBWII 0€30TMIACHOTO TTOBEACHUS TP padoTe C BEIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TMOJIydaeMble NMPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyJIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTed WX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTampeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIC IS
dbopMupoBaHUST MUPOBO33PECHUSI OOIICHAYYHbIE TOHATUS (3aKOH, TeEOpus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U PYTOe.), KOTOpPbIE
HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIE NeCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00ECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HaHUMW: PACKPBIBATh CMBICI XUMHYECKUX TMOHITHN (BBIACTSATH UX XapaKTEepPHBIE
NPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3h C JIPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSITHUSA JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUMN, BEIOMPATh OCHOBAHUSA U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS

yMEHHE TPUMEHITh B TIpoIleCcCe€ TO3HAHMS TOHATUS (TIPEJAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIe B XUMHH,
IpeoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHUMBOJI 3JIEeMEHTa), XUMHUYeckas QopMylla U ypaBHEHHE
XUMHYECKOW peakiuy — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 3314, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KAadeCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3bI TIO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHH;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM TpoIlecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUPOBATH 00OOIIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATH OTYET
0 MpojeIaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJIOB U (POPM IpPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4yHO-TIOMYJIIpHAsl JIMTEpaTypa XUMUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTUYECKU OIIEHUBATH MNPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
MH(pOpPMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX M MMO3HABATENbHBIX 337a4 ONPEAeIEHHOr0 TUIA, MPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3TIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSATEIBHO BHIOMPATh ONTUMAIbHYIO (OpMY MpeACTaBIeHUs UH(POpMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMM CXE€MaMHM, JuarpaMMamH,
IpYruMH opMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESTENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOT0 XO034MCTBAa M TPAHCIIOPTa HA COCTOSHUE OKPYKAIOIIEH MPUPOIHOU
Cpelibl.

KommyHukaTHBHBIE YHUBepcaibHbIE YUeOHbIe 1eificTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeModl  TeMbl, (QOpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPE/JIOKEHHOM 3a/1auu;

YMEHHUS  TNPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  IO3HABATEIHHOM
NESTENHbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIBTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
1abopaTopHO pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENIbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIUX HMHTEPECOB U COTJIACOBAHUS
no3unui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPJAHHAIIUS
COBMECTHBIX JICMCTBHI, OMNpenelieHne KpPUTEPHEB IO OICHKE KauecTBa
BBITIOJITHCHHOM pabOThI M IPYTHE).

PeryasiTuBHbIC YHHBepCAIbHbIEC YUeOHbIC 1efiCTBHUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U IMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbonee »((PeKTUBHBIE CIOCOOBI PEIICHHs] YIEOHBIX H
[O3HABATEIbHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA QJITOPUTM JACHMCTBUM MPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YeHHs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BELIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B yCIOBUH 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe nmnpeaMETHBIX pE3yJbTATOB IO OCBOCHHIO 003aTEIbHOTO
COJIep’KaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, crneuudpuyueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeNIbHOCTH MO0  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro  UHTepHpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeIMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSA YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSITHUN: aTOM, MOJICKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHAST M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00 BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pasJIOKEHUs, pEaKIUu 3aMEIICHUs, pPeaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P (DEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAasl CBS3b, MOH, KaTHUOH, aHWOH, PacTBOp, MaccoBasl J0JisI BEILECTBA
(MpolleHTHAsI KOHIIEHTPAIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCJCHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMymnaMm, BHI XUMHYECKOW CBs3U (KOBAJICHTHAss ¥ WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHWE NEPUOJMYECKON 3aBUCHMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyro ¢opmy Ilepuognyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnma)», Maneie u
OoJIbIlIMEe TEPUOJIbl, COOTHOCUTH OOO3HAUEHHS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema Xxumudeckux osjaemeHtoB . N.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj szpa, o0liee YUCIo FIEKTPOHOB
U pacrpeesieHUe UX Mo 3JIEKTPOHHBIM CI0SIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHThI, HECOPraHUYECKHUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy U COCTAaBY YYACTBYIOIIUX B PEaAKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi OMUCAHUE TTPUMEPaAMU MOJICKYJISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKHUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJIEKYJSPHYIO M  MOJIIPHYHO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COCIMHEHH S, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
110 YPAaBHEHHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliyd MBICIUTEIIBHONW JEATEILHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOICTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUSI — HAONIOJEHHE, W3MEpEHue, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBUjaM  MOJb30BaHUS  XUMHUYECKOM  mocynoil |
7abopaTopHBIM 00OpYJOBaHWEM, a TakXke INpaBuiIaM oOOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEMIECTB (BOJAOpPOAAa U KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM JI0JI€ pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xon1y o0ydenus B 9 kiacce mpeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM

PacKphIBaThb CMBICI OCHOBHBIX XUMHUYECKHX TMOHSATHW: XUMHYECKUHN
3JIEMEHT, aTOM, MOJIEKYyJa, HMOH, KaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHUCIICHUS, XUMUYECKasi peakius, XUMUYECKasl CBsI3b, TEIUIOBON 3PdeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJUTHI,
HEJJICKTPOJIUTHI, SJIEKTPOJIMTUYECKAs IHUCCOLMALHNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTEIIb,  BOCCTAHOBHUTEIb, OKHCJICHHME M  BOCCTAHOBJICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
MEeTaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeTka, KOPpPO3Hus METAJLIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHATUU W
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENIEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3apsi]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepumomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIUCHIBAaTh U XapaKTEPU30BaATh
TabnuuHyo dopmy Ilepuonnueckoit cUCTeMbl XHUMHYECKHUX JJIEMEHTOB:
pasnmuuath TOHATHS «TJIaBHas moarpymnmna (A-rpymnmna)y u «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003Ha4YCHUsS, KOTOpPBhIE HMMEIOTCSI B IEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMM ~ XapaKTEPUCTUKAMU  CTPOCHMSI  aTOMOB  XHMHYECKHUX
2JIEMEHTOB (COCTaB W 3apsj sjapa, oOIIee YHUCIO DJJIGKTPOHOB U
pacrpeneleHie HX IO DJJIGKTPOHHBIM CJI0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U HX COCJUHEHHUH B
npejenax MajibIX MEPUOA0B U TJIABHBIX MOJATPYIII C YYETOM CTPOEHHS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHUE IJIEMEHTHI, HEOPTraHUYECKHUE BEIISCTBA,
XUMHUYECKHE peakiuu (M0 YHUCIYy M COCTAaBy YYacCTBYIOIIMX B PEAKIIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W Crenuduueckne XUMHUYECKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasi OMUCAHUE
NpUMEpaMU MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLMUAIMH  KHUCIIOT,
LIETIOYEN U COJIEN, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIU MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCUTEIbHYIO MOJCKYJISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TONYYEHUIO U COOMpAHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

OPOBOAUTH  PEaKlWH, MOATBEP)KIAIONIME  KAaYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMM/I-,
noaua-, kapOoHat-, ¢ocdar-, cuiIMkKaTr-, CyJibdaTr-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIC OTEpAIlMi MBICIUTEIFHON ACSTEIBHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBHISBICHUE
IPUYHUHHO-CIIEICTBEHHBIX CBSI3€M — 11 M3Y4YEHHUS CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJI0/IeHNe, M3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (peanbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHSATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUSA U 5 0 5 bubmuorexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
BemiectBa 1 xuMuyeckue bu6mmoreka [IOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilue npeacTaBuTe/ i HEOPraHN4ecKNX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 0 0 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bomopoa.IlonsTue o kucimorax bu6mmoreka [JOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnunoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazpnen 3.1lepuoanyeckuii 3akoH u [lepunoanyeckasi cucrema xumuiyeckux 3j1eMmeHToB /. U. MengeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU



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

[Tepuonnueckuii 3aKOH U

31 [Iepnoanueckas cucrema v bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma

32| oo : biorera LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC pCAKITNN
bubmmoreka [{OK
Hroro o pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubamorera LOK
https://m.edso0.ru/7f41837c
OBIIEE KOJJMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPax https://m.eds00.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2.HeMeTasIbl M BX cOeANHEHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 0 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubmmorexa [JOK
' S https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 0 1 Bubmmorexa LIOK
' DYHHEL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnuorexa [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4.Xumus n okpyxxamomas cpeaa
4.1 B CTBa ¥ MaTEPHUAJIEI B )KU3HU YEJIOBEKA 3 bubmmorexa [OK
' ete P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa [OK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
[Ipenmer xumuu. Poss xuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
genmoBeka. Terna u BemecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTomax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMUHU 07.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
paboTHI B TaOOPATOPUH U TIPUEMBI 1 0 1 bubnuoreka [IOK
oOpallieHus ¢ J1abopaTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl 1 0 0 bubnmuoreka [JOK
pasaeiieHust cMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
«Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmmorexa [TOK
A N PHUMEp 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
A 1 0 0
TOMBI H MOJCHyIH 21.09.2023 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHThI. 3HAKH 1 0 0 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
I1 1 0 0
POCTHIC H CIIOKHBIC BemecTEa 28.09.2023 | https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 0 0 bubmorexa HOK
YUp ¥4 03.10.2023 | https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
mmrieckas popmyna. BasenTrocTs 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XHMMHYECKUX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MomnsipHast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuUMHUYecKasi peaKIus 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKITuit 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHECHHUSI 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUSIM XUMHUYECKUX bubmmorexa [TOK
n . P 07.11.2023 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XauMUIecKuX peakiiuii
18 (coennHEHMS, PA3JIOKEHUS bubmorexa HOK
8 > P ’ 09.11.2023 |  https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoNeaucT. O6o0IeHne 1 bubmmorexa [JOK
1 AT, Hvl 14.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BemiecTBa U XUMUYECKUE PEAKLIUI) 16.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 21.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

22 KUCI0poia (peakiuyu OKUCICHUS bubmorera [JOK
posa tpeaitt ’ 23.11.2023 |  https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI mmosry4e ciopoja
N
patop P ' 28.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YpaBHEHHH, dK30- U 30.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
T , .
| s Gt
P HyXa, 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «ITonyyenue u cobnpanue KuCIopoaa bubmorexa TOK
7 P PO, 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BemecTBo. HaxosxieHue B mpupoie 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
08 dOu3nvecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
BoJiopona. [Ipumenenue Bogopoaa 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIIOTAX U COJISAX bubmorexa HOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOslI motyueHust BOAOPOIa B bubnunoreka [JOK
nabopaTopuu 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
31 «ITonmyuenue u coOupaHue BoI0OpPoOIa bubmmorexa [JOK
i P HOpoaa, 26.12.2023 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazapo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ra3a [0 €r0 U3BECTHOM bubmmorexa [TOK
. N Y 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
ypag peardnti 1 11.01.2024 | https:/m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJBI 16.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [IOK
WHJIUKATOpax 18.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopma xak pactBopuTens. HacklmeHHbIe
37 H HI;HaCI)IpeHHBIIe) aCTBOPEI B bubmorexa HOK
m P PPl 23.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIeCTBa B PaCTBOPE
[IpakTrueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [JOK
onpeneaEéHHON MacCCOBOM JI0JIeH 25.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora No2 no teme bubnunoreka [JOK
«Kucnopox. Bomgopoa. Boga» 26.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d664e
[Tomyuenne u XuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmiorexa LOK
’ P 06.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaH#us: cOCTaB, K1accuuKaims, bu6nmoreka [JOK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43 OCHOBaHUI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCIIOT 20.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnoco((SLII) HI:)nyq)eHHx XI/IMI/I‘IZEKI/IG bubmorexa HOK
N ’ 22.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIACChl HEOPTAHHMYECKHIX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHCHUI 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00IIeHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HaAHUH 05.03.2024 | https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [TOK
- 07.03.2024 | https://m.edsoo.ru/00ad9ela
COCITMHEHU N
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKHUX 3yIeMeHTOB. [lonsaTue o bubmorexa HOK
12.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax cXOAHbIX 3JIEMEHTOB
[Iepronnueckuii 3aKOH U
52 [lepuoanueckas cucteMa XMMUYECKUX bubmorexa HOK
14.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuropl, rpymnmbl, NOATPYIIIBI Bubmmorexa LIOK
19.03.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3otombl 21.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 anMOB BHGMGHTI())B [Tepuoanueckoit bubmorexa LHOK
02.04.2024 | https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[epuomnyeckoii cucreme /1. U. 04.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanyeckoro 3akoHa
57 JUIsl pa3BUTHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MeHnneneeB — y4€HBIN, TIEIaror 1 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaXKJaHuH
58 DIJIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX 3JIEMEHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonHas xumuyeckas CBs3b Bubmmorexa LIOK
16.04.2024 |  https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnuoreka [JOK
CBSI3b 18.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYECKast bubnunoreka [JOK
CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS Bubmmorexa LIOK
25.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakuuu 26.04.2024 | https://m.edsoo.ru/00adb076
64 OKHCIIUTENU U BOCCTAHOBUTENH bubmmorexa [JOK
30.04.2024 | https://m.edsoo.ru/00adb076
65 KonTtposneHas padota Ne4 mo teme 07.05.2024 | Bubaunoreka [{OK
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«Ctpoenue aroma. XUMHUYECKas
CBSA3b» (IPOMEXKYTOUYHAS aTTECTALUs)

https://m.edsoo.ru/00adb486

66 PesepBHsIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CUCTEMAaTH3aIUs 3HAHUH 13.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CUCTEMaTH3aIUs 3HAHUH 14.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnuorexa [JOK
CUCTEMaTH3aIUs 3HAHUH 16.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnuorexa [JOK
XHUMHYECKUX 37eMeHTOB []. 1. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYIECCKHX DJIEMECHTOB 1 0 0 bubmorexa [TOK

. 07.09.2023 | https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX MEPHOJIOB
Knaccudukanus u HOMEHKIAaTypa
3 HEOpraHWYeCKuX BemiecTB. BxogHoi 1 0 0 bubmorera [IOK
P HHECTE: A 12.09.2023 | https://m.edsoo.ru/00adb7e2
KOHTPOJIb.

4 Bunnl xuMuueckoil CBSI3U U THIEI 1 0 0 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KontponpHas padota Nel o teme

5 I1 0 i 1 1 0
«[ToBTOpEeHue u yrnyOneHue 3HaHHMA 19.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 0 0 bubnunoreka [JOK
peakuuii o pa3IMYHbIM IIPU3HAKaAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 €aKINH1 HOH;II;I/Ie 0 TOMOTE€HHBIX U 1 0 0 bbmmorexa [JOK
peakin. 26.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaKIIUIX

8 IlougaTue o XUMHUYECKOM 1 0 0 bu6nmoreka [JOK
paBHOBecuH. DAaKTOPBI, BINAIOIINE 28.09.2023 | https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYECKOU PEAKLIUU U

MI0JIOKEHUE XUMHYECKOTO
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakiuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust SNEKTPONUTHYECKON
10 nccoruarmy. CHIbHBIE U CIIa0bIE bubnmorexa LOK
g HHATUH. 05.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 MonHbIe YypaBHEHUA PEAKIIUN bubmorexa LOK
yp peaxit 10.10.2023 | https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bu6moreka [IOK
00 3JIEKTPOJIUTUUECKOU 12.10.2023 | https://m.edsoo.ru/00add5d8
IIUCCOLINALINT
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTe IIpeACcTaBIeHUIl 00 bubmmorexa [OK
ped . 17.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUYECKON JUCCOIHAITIT
14 ITonsarue o ruaponuse coseit Eubmrorexa HOK
AP 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001eHne u cucTeMaTu3anus bubnunoreka [JOK
3HAHUI 24.10.2023 | https://m.edsoo.ru/00addd12
I1 0 Ne 1.
16 «If:JJTeI;I{jIZCIa{i:nia I/IOI\IZHTaJIBHBIX bubmnorexa [IOK
P 26.10.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
KonTponpHas padota Ne2 o teme
17 «DIIEKTPOSIUTHYECKAS TUCCOIIMALINS bubmmorexa [IOK
p g HHATHA. 07.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIUi B pacTBOPax»
18 OO11ast xapaKTepUCTHKA IaJIOT€HOB. 09.11.2023 | Bbubaunoreka [{OK
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XUMHUYECKUE CBOMCTBA HA PUMEPE
xJiopa

https://m.edsoo.ru/00addfe2

Xnoposojopoa. CossiHast KUCIIOTA,

bubmmoreka [{OK

19 RHMIFICCIHE CROUCTEA, TOTYHCHHE, 14.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padota Ne 2 o Teme
20 «[Tomy4yeHne COJITHON KUCITOTHI bubmorexa HOK
. N ’ 16.11.2023 | https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOWCTBY
Beruucnenus o ypaBHEHUAM
21 XUMHYCCKUX PEaKIIHiA, eCITH OJHH U3 bubmorexa [TOK
21.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-Tpynmsi 23.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUN CEPBI.
23 Haxoxnenue cepbl u €€ coeTMHeHU N bu6mmoreka [IOK
B pupoe. XUMHUYECKHE CBOICTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHUE, bubnuoreka [JOK
(bu3UYecCKre 1 XUMUYECKHE CBOHMCTBA 30.11.2023 | https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KUCIOTA,
25 (1)1/131/11I1[e(31<1/1163 u XHl\queCKI/Ie bubmorexa HOK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 07.12.2023 | https://m.edsoo.ru/00adec8a

OKPY’KaIOILEN Cpelbl COEANHEHUAMHU
cepbl



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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

Briuucienne MmaccoBOM TOJIU BBIXOAa

bubmuoreka [JOK

21 MIPOJIyKTa PEaKIuU 12.12.2023 | https://m.edsoo.ru/00adec8a
OO61rast xapaKTepUCTUKA SJIEMEHTOB
08 VA-rpymisl. A3o0T, bubnuorexa [JOK
pacrpoCcTpaHeHHE B PUPOJIE, 14.12.2023 | https://m.edsoo.ru/00adeea6
¢bu3nvecKrne 1 XUMHYECKHIE CBOMCTBA
AmMuak, ero ¢usnueckue u
29 XMMHUYECKHE CBOMCTBA, MOJIyYeHUE U bubmmorexa [OK
’ 19.12.2023 | https://m.edsoo.ru/00adf004
MIpUMEHEHHE
[IpakTnueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHHe ero bubmorexa [TOK
N 21.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3oTHas kucnora, e€ Gpusndeckue u bubnuoreka [IOK
XUMHYECKHE CBOMCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHUS B KQUECTBE MUHEPATBHBIX
32 ynoOpeHuii. XuMu4ueckoe bubmmorexa [JOK
. 28.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIICH Cpe/Ibl
COCIIMHECHUSIMH a30Ta
®docdop. Okeun pochopa u
33 @ocgolleaﬂ Kan((i))Ta (b(blxrl)m(q\gmﬂe u bubmmorexa [IOK
. 09.01.2024 | https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOJIyYCHHE
Hcnons3oBanue pochaToB B
34 KayecTBE MUHEPAJIbHBIX Y100pEHUH. bubnuoreka [IOK
3arpsi3HeHue NPUPOJHON CPEIb 11.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
35 VYrnepon, pacnpocTpaHeHue B bubnmoreka [JOK
npupoje, Gu3nyeckre 1 XUMHUECKUe 16.01.2024 | https://m.edsoo.ru/00adfd9c
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CBOICTBa

Oxkcunpl yriaepojaa, ux Gpusndeckue u
XUMHYECKHUE CBOUCTBA.

bubmmoreka [{OK

36
DKoyoTn4YecKrue mpoOIeMsl, 18.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKCHIOM yriepoaa (1V)
37 VYroipHas KUCIIOTa U €€ COJIH bubnmorexa LOK
23.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme
38 "[TomyueHne yriaekucioro rasa. bubnuoreka [IOK
KadecTBenHast peakius Ha KapOOHAT- 25.01.2024 | https://m.edsoo.ru/00ae027e
uoH"
[TepBoHauaNbHBIE TIOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmmorexa [OK
p Hl 26.01.2024 | https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepoia
40 KpeMunii 1 ero coetnHeHns bubmorexa LOK
P A 30.01.2024 | https://m.edsoo.ru/00ae080a
[IpakTrueckas pabota Ne 5.
41 Pemenue skcnepuMeHTaNbHBIX 33724 bubnuoreka [JOK
o teMe «BaxxHelnne HemeTauibl U 06.02.2024 | https://m.edsoo0.ru/00ae0bf2
HUX COCIUHEHUS
KonTtponsnas padora Ne3 no teme
42 «Baxuelnne HemeTayUIbl 1 UX Bubmiorexa OK
08.02.2024 | https://m.edsoo.ru/00ae0el8
COEIUHEHUSD)
OO1as XxapakTepucTuKa
XAMHAYECKUX DIIEMEHTOB —
43 MeTaIoB. MeTajutndyeckas CBsA3b U Bubmiorexa OK
' 13.02.2024 | https://m.edsoo.ru/00ae103e

METaJUIMYECKasl KPUCTAJUTMYECKAS
pemérka. Pu3nyeckue CBOMCTBa
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METAJLJIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

44 DIIEKTPOXUMHUYECKHUH P bubmorera [JOK
P . P 15.02.2024 | https://m.edso0.ru/00ae1156
HaIpsHKEHUN METaJUIOB
OOmire cnocoObl MOTyYeHUs
MetauioB. CriiaBel. Beraucienus mo
45 ABHCHHUSIM XUMHYECKUX PEaKIUM bubmorera [JOK
P PCAKIIH, 20.02.2024 |  https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 [ToHsATHE O KOPPO3UU METAIIIOB bubmorera [JOK
pp 22.02.2024 | https://m.edsoo.ru/00ae1278
bu6moreka [IOK
47 [lenotrbie MeTAMIL 27.02.2024 | https://m.edsoo.ru/00ael4b2
48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 29.02.2024 | https://m.edsoo.ru/00ael4b2
49 Illenoyno3eMeNbHBIC METAJIIbI — bubnuoreka [JOK
KT U MarHui 05.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxxunelmue coeTMHESHNS KaJIbIIHs bubmorexa HOK
A B 07.03.2024 | https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATH3ALMS
3HAHHUH 12.03.2024
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUs 14.03.2024 | https://m.eds0o.ru/00ae1886
I1 6ota Ne 6
| e oo
| 8 A 19.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
N bubmuoreka [JOK
54 An
FOMHHIH 21.03.2024 | https://m.edsoo.ru/00aelc64
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AmboTepHbIe CBOWCTBA OKCHIA U

bubmuoreka [JOK

> THJIPOKCUA 02.04.2024 | https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
% AKeneso 04.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) 09.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTu3arus
3HaAHUHN 11.04.2024
[IpakTnueckas padora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33724 bu6moreka [IOK
1o Teme «BakHeHIme MeTaIbl U UX 16.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHEHUSD)
Boruncnenus no ypaBHEHUSIM
XUMHUYECKUX PeaKlUii, eCI1 OJUH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [JOK
COJICPXKUT pUMecH. Berunciienns 18.04.2024 | https://m.edso00.ru/00ae1750
MacCcOBOM JIOJIM BBIXOJIa IPOAYKTa
peakuuu
61 O06o01eHre U cucTeMaTru3amus
3HaAHUH 23.04.2024
KounTtponbnas padora Ne4 no teme
62 «Baxneiiue MeTaubl 1 UX
coeuHeHUs». [I[pomexyrounas 25.04.2024
aTTecTalusl.
63 BemectBa u matepuansl B bu6mmoreka [JOK
MOBCETHEBHOM KU3HH UEIOBEKA 26.04.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpYXarollen cpebl 30.04.2024 | https://m.edsoo.ru/00ae4270



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
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

65 Ponb xumuu B perienuu 1 bubmuoreka [IOK
HKOJIOTUIECKUX MPOOIIEM 07.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHsIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CUCTeMAaTH3aI1s 3HAHUH 13.05.2024 | https://m.edsoo.ru/00ae0d0Oa
67 PesepBHeIii ypok. O600IICHNE 1 1 bubnuorexa [JOK
CUCTeMAaTH3aIlis 3HAHUH 14.05.2024 |  https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CUCTeMAaTH3aIlis 3HAHUH 16.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WU.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemnienue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

1.T'a6puensu O.C. Xumus. 8 kiacc: paboyast TeTpaab K yueoHuky ["abpuensna
0O.C. 2.T'abpuensn O.C. Xumus. 9 knacc: paboyast TeTpajp K y4eOHUKY

I"abpuensna O.C.

METOIUYECKHUE MATEPHUAJIBI JIJISI YYUTEJIA
1. T'a6puensu O.C., MeToauueckoe mocooue st yuutess. Xumus 8-9 kiacc. -

M.: Ipoda, 2008.

2. T'abpuensa O.C., OctpoymoB N.I'. Xumus. 9 kimacc: HacTonpHas kHura

yaurens. - M.: [lpoda, 2004.

3. 'opkoenko M.IO. «Iloypounsie pa3paboTku» no xumuu 9 kinacc, ML,

«Baxkoy». 2004 r.

4. Komucaposa JI.B., , [Ipucsiruna N.I" «kKoHTponbHbBIE U TPOBEPOUHbBIE PAOOTHI

mo xumuu 9 xknacce», M., «Dkx3amen», 2007r.



U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http 4vww.chem-astii.ru/chair/study/genchem/index.html

http://bril2002.narod.ru/chemistry.htmi

http://www.chemel.ru/

http://www.prosv.ru/ebooks/Gara_Uroki-himii_8Kkl/index.html

http://chem-inf.ncirod.ru/inorg/element.htm
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