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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUUW K pe3yibTaTaM OCBOCHUS OCHOBHOMU
o0pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCITUTAHMS U ¢ YUYETOM KOHIEMIIUU NPENoaBaHus yueOHOTo nmpeaMeTa « XuMuUsi»
B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O NENAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHHUTAHWUS M PA3BUTUS OOYy4YAIONIUXCS CPEJACTBAMHU y4EeOHOrO
npeamera, yCTaHABJIMBAET o0s13aTeIbHOE MpeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT pPAcHpeesieHue €ro Mo KilaccaM W CTPYKTYpUpPOBaHHE 10
paszieliaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU CoJIepKaHusl, PEKOMEHAYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoliecca, BO3PACTHBIX
0CcOOEHHOCTEM O00ydYaromuxcsi, ONpenesiseT BO3MOXKHOCTH MpeaMeTra IS
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a TakKKe TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJIe U3y4eHHsl TPeIMEeTa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATENHHOCTH OOYYAIOMIErocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE€ XHMHUHU CIYKUT OCHOBOM Miis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poiib UrparoT (GopmMupyeMble XUMHUEH MPENCTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUM W 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS TJI0O0ATbHBIX
npoOjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUS KyIbTYphI IUYHOCTH, €€ 001Iel 1 GYHKIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIILUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIIEIOBATEIbCKUX YMEHUW, HEOOXOJUMBIX KakK B
MMOBCEJIHEBHOM KM3HU, TaK U B IPOPECCUOHAIBHON JIEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3TJISL/1a HA €AMHCTBO MPUPOJIBI U YETOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B DKOJIOTHUUECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBjeHUS B OOYyYEHMM XUMHUU OO0ECHEeUMBAIOTCS CHEeUU(UKO
colepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABJISIETCS  MEAaroruyecku
aZanTUPOBAHHBIM OTpa)kK€eHWEM 0a30BOM HayKH XMMHUM HA ONPEEIEHHOM dTare e€
pPa3BUTHAL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHE OOYYAIONMMUCS CHUCTEMBI TMEPBOHAYAIBHBIX IMOHATHI XWMHH, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKON XUMHHU.

CrpykTypa coaep:kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ u3ydeHuto. CopepikaHue CKIIaJbIBAETCS W3 CUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIECTBE M CUCTEMBbI TIOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS,

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TMpeACTaBiICHUN 00 DSIEKTPOJMTHUYECKOW JUCCOLMAIMKM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUSA pacCMATPUBAIOTCS HAa OCHOBE SMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JpyromMy, BBINONHAS (DYHKIUM OOBSICHEHUS UM TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
IPEACTABIEHUS O XUMUYECKON COCTaBIISAIONIEN HAYYHOW KapTUHBI MUpPA B JIOTUKE
e€ CHUCTeMHOW NpPHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
METOoJaM TMO3HaHUA B Hayke. V3ydeHue XMMHHU MNPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pu3mnka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeNIbHOCTU YeJIOBEeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMU CHUCTEMBbI XUMHUUYECKHX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECCKUX MOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO0 XapaKTepa, f3blKka HayKH, B



MpPUOOIIEHNH K HAyYHBIM MeETOJaM IIO3HAHWSI TIPH HW3YYCHUU BEIIECTB W
XAMHUYECKUX peakiuii, B JOPMUPOBAHUN U PA3BUTHH MTO3HABATCIHHBIX YMCHHUHA U
WX TIPUMEHEHWHW B Y4YeOHO-ITO3HABATEIBbHOW U YYCOHO-HCCIIEIOBATEIBCKON
JesTebHOCTH, OCBOCHHM TpaBUJ OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
IIOBCETHEBHOM KU3HMU.

[Ipy U3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETTN TaKUe e, KaK:

— (GOpMHpPOBAHHE WHTEIUICKTYAIbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K
caM000Opa30BaHUIO, COTPYJAHHYECTBY, CAMOCTOSATCIBHOMY MPHUHATHIO PEIICHUM,
CIOCOOHOM aIaTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HampaBJIEHHOCTh OOYYCHHsI Ha CHCTEMaTH4YeCKOE TMPHUOOIICHHE
OoOy4JaroImmXcs K CaMOCTOSTEIIBHOW TO3HABATEIBHOW JCATEIHPHOCTH, HAYYHBIM
METOJIaM TI03HAHMsI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMMWH;

— o0ecrieueHne yciaoBUM, CIIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUaOITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATECIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KITFOUYCBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIOUIUX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JI€ATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHAIBHOM U €CTeCTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OILEHUBATH SIBIICHUS
OKPYXAIOIEr0o MUpPA, HCTOJb3Yysd 3HAHUS W OMbBIT, MOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TPH PEHICHUU TMpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU JAEATEIBHOCTH;

— ¢opMupoBaHue y O0Oy4arolUXCs TYMaHHUCTUYECKHX OTHOIICHUH,
NOHUMAHUS TEHHOCTH XHMHYECKMX 3HAHUU [JI1 BBIPAOOTKH ODKOJIOTHUYECKH
IeJIeCO00pa3HOro TOBEACHUSI B OBITY U TPYJAOBOW JCSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS I OKPYKAIOIICH MPUPOTHOM CPeIbl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CAaMOBOCTIMTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUisS ¥ HAMPaBICHHOCTH JATbHEHUIIIETO
00yJeHHUS.

BocrutatenpHblii  TOTEHIMAN  ypoKa(BUABI W (HOPMBI  JCSITEIHHOCTH)
peanu3yeTcsl yepe3 JUYHOCTHBIE Pe3yJbTaThl OCBOCHHUS IMPOTPaMMBI 1O XUMHUHU
OCHOBHOTO o01ero o0Opa3oBaHUAI.
OO0miee 9nCiIO 9acoB, OTBENEHHBIX IS W3yYEHUs XMUMHH HAa YPOBHE OCHOBHOTO
oOmiero oOpaszoBanusi, coctaBisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 68 yacoB (2 yaca B HEJICINIO).



COILEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. Pu3MUECKHE CBOMCTBA BELIECTB. ATpPETraTHOE COCTOSHHE
BemecTB. [loHsTHE O MeTOMaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0slI pa3zjeneHus cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUECKue 3JieMeHTbl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHas Macca.
OtHOcuTeNnbHAs MOJICKYJISIpHAas Macca. MaccoBas 10151 XUMHUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Mok, ModsipHas macca. B3auMocBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BerecTBa. Pacu€tel mo dopmynam
XUMUYECKUX COETUHEHHM.

@u3nuecKne U XMMHUYECKHUE SIBJIICHUS. XMMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBwiaMu paboThl B J1a00OpaTOpUu |
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 000PYIOBAaHUEM, U3yUYEHUE U OMMCAHUE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAaCTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUsl BOJIbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKAIHBAHUE
MEHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBJICHUHN, HAOIIOJCHUE U
ONMCaHuE TMPU3HAKOB MPOTEKAHHUS XUMUUYECKUX pEaKlUHil (pas3ioKeHHe caxapa,
B3aUMOJEHCTBHE CEPHOW KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioxKEHUE TUAPOKCUIA
menu (II) mpu HarpeBaHuu, B3auMoieiicTBUE ene3a ¢ pactBopoM coiu meau (10),
U3Yy4YCHHE CTIOCOOOB pa3/eNieHHsi CMECEH: C TIOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BhITIApUBAHUE, TUCTUIULINS, XpoMaTorpadus, MPOBEICHUE OYNCTKHA TTOBAPEHHON
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUsSI MacChl, CO3JaHHE MOJENe MOJEKy
(LIapOCTEPIKHEBBIX).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopoa — 3a€MEHT M MPOCTOE
BelecTBo. Haxoxknenuwe kuciaopojga B mOpupoae, (U3MUYECKUEe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. llpumenenune kucnopoaa. CrocoOb



MOJyYeHUsT KHUCIOpoJa B JabOpaTopuud U MPOMBIIUIEHHOCTH. Kpyrosopot
KHuciopoaa B mpupojie. O30H — amioTpornHasi MoauduKaIus Kucaopoja.

TermioBolt 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHJIOTEPMHUYECKHE pEaKUMH. TOIIMBO: Yroib M MeETaH. 3arpsA3HCHHE
BO3JlyXa, YCUJIEHHE MMApHUKOBOTO 3P eKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bopgopon — nsnemeHT u mpocroe BemectBo. Haxoxaenue Boaopona B
npupojse, ¢GU3MYECKUe W XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaorsl u conu.

MonsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CBOMCTBA BOoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE W HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU yesioBeka. KpyroBopoT BOAbl B MPUPOJIE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus nHeopranudeckux coenuneHuit. Oxcuawl. Knaccudukarus
OKCHJOB:  coyieoOpasytonie  (OCHOBHBIC,  KHUCJOTHbIE, aM@oTepHbie) W
HeconeoOpasyromue. Homenknatypa okcuaoB. @Puznyeckue W XUMHUYECKHE
CBOMCTBa OKCUIO0B. [lonyueHne OKCUIoB.

OcunoBanusi. Kiaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimaTypa ocHoBaHui. DPU3NUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryuenrne oCHOBaHUI.

Kucnortel. Knaccudukanus xkucinor. HomeHnknarypa kucior. Ousndeckue u
XUMHYECKHUE cBoMcTBa KucaOoT. Psanm aktuBHoctH MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa coseil. @uszndeckre u XMMHUUYECKUE CBOMCTBA COJIECH.
[Tonyuenue comeil.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHECHUMN.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, pacno3HaBaHWE M M3YYECHHE CBOMCTB KHCIOPOJa, HaOIIOACHHUE
B3aMMOJICMICTBUSL BEUIECTB C KHUCIOPOJAOM U YCIOBHS BO3HHUKHOBEHUS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHME C oOpas3laMu OKCHAOB U
OMHMCAHWE WX CBOWCTB, IOJY4YEHUE, COOMpaHHE, pACNO3HABAHWE W H3YYCHHE
CBOMCTB BOAOpoOJia (TopeHue), B3aumojeicTBue Boaoposa ¢ okcuaom menu (II)
(BO3MOXHO KCIOJIb30BaHHE BUICOMATEPHUATIOB), HaOMI0AEHUE OOpa3lOB BEUIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW pAaCTBOPEHHUSI BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJUIAMU
(HaTpueM © KanbliueMm) (BO3MOXKHO HCIOJB30BaHHWE BHIECOMATEPHAIIOB),



HCClieIOBaHUE OOpa3llOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOpax KUCIOT U IIEIOYEH,
uzydyeHue B3aumozeiicTtBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KHCJIOT C METajulaMH, PEAKUMN HEUTPAIM3alUU, MOJIYyYEHUE HEpPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajlla JAPYTMM U3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad 1o TeMe «BakHellne KIacchl HEOPraHUYECKUX
COCMHEHUIN.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKASl CBS3b.
OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIE PEAKIIUNU

[lepBble MOMBITKH KiIacCU(MUKAUM XUMUYECKUX 3yieMeHTOB. [loHsiTHEe O
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuonHas u  JJIMHHONEpUOAHAs  (OPMBI
[Tepnognueckont cucrtembl xumuueckux 3meMeHToB J{. M. Menneneea. [lepuoast
U rpynnbl. DU3NYECKUM CMBICI IOPSAKOBOTO HOMEpPAa, HOMEPOB IEpUoja U
TPYILIBI DJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3otomnbl. DnektpoHsl. CTpoeHue
ANIEKTPOHHBIX  000J04YeK aTroMOB mepBbIX 20 XUMHYECKHX  DIIEMEHTOB
[Tepuonnueckoit cucremsl [[. M. Menpaeneea. XapakTepuUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKeHUIo B [lepuoanueckon cucreme JI. . Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETALNINYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue [lepuoandeckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
JJIEMEHTOB Uil pa3BUTHS Hayku W npaktuku. JI. M. MenaeneeB — y4y€HbIA U
rpaXkIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJiApHAasT M HENOJSApHAs) CBSA3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporuecchl okucaeHus U BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

W3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETaJUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpPAMU KHCJIOT M IIEJIOYEH, MPOBEACHHE OIIBITOB,
WUTIOCTPUPYIOIIAX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3iokKEHUsl, COCTUHEHU).

Mexcnpeomemmunie ceasu



Peanuzamusa MexXnpeaMETHBIX CBSI3€M IMPHU HM3YYECHUM XUMHUHM B 8 Kjacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK U TOHSATHUM, SIBJSIOMINXCS CUCTEMHBIMH JJI1 OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TTOHSATHSI: HAYYHBIM (akT, TUIOTE3a, TEOpus,
3aKOH, AaHalu3, CHHTe3, Kilaccudpukalus, MNEePUOJUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usukKa: marepus, aroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAeMbl€, TOIIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TpEX MEPUOJOB, KalMs, KalblLHUs U UX
COCMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B lleproanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XHUMHUUYECKHE
CBOWMCTBA BEIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Kiaccudukanysa XuMrU4ecKUX peakiuil 1o pa3InyHbIM MpU3HAKaM (110 YUCILY
U COCTaBy YYACTBYIOIIMX B PEaKIHMH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, I0
U3MEHEHUIO CTENEHEH OKUCIEHUS XMMHUYECKUX 3JIEMEHTOB, M0 OOpaTUMOCTH, IO
Y4acTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKIIUH, TEPMOXUMUUYECKUE
ypaBHEHUS.

[lonsitue o ckopoctu xumuyeckoil peakuuu. [loHsTHe 00 0OpaTUMBIX M
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [IoHITHe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHsTre 0 xuMuueckoM paBHoBecur. DaAKTOPHI,
BIISIOIIAE HA CKOPOCTh XHMHUYECKOM PpEAKIMH W TMOJIOKEHUE XUMHYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue ypaBHEHU



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~PEAKUUA C HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALUM BEIIECTB C PA3IMYHBIMU BHUAAMHU
xumuyecko cBsizu. Crenens auccormanuu. CUiabHbIE U C1adble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MPOTEKaHUS peakIuii HOHHOTO OOMEHa,
IOJIHBIE W COKpAIEHHbIE HWOHHBIE ypaBHEHHsA peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMW W COJIeW B CBETE€ TMPEJCTABICHUN 00 DJIEKTPOIUTUUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB
(XJopusa HATpHs), UCCIACIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIUH
OT BO3JEHCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DICKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, IIeJIoYed U coJien
(BO3MOXHO  HCMOJBb30BAaHUE BUJICO MAaTE€pUAIIOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX —~ MPU3HAKKM  TMPOTEKAaHUsS  peakiuii  HMOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbIJEIEHHE Tra3a, oO0pa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIUX ~ IIPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakuuu pas3ioKEeHHUs, COEAUHEHHUS), pacllO3HAaBaHUE HEOPTaHMYECKUX
BEIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKUM Ha  HMOHBI, pELICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHUYECKHE CBOMCTBA Ha IMpPUMEPE  XJIOpa
(B3auMoOJIeiiCTBME C MeTalUlaMU, HEMeTaJUlaMH, IIeJIo4aMu). XJIOPOBOJOPO.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpUMEHeHue. [leicTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpPraHM3M 4YeJIOBeKa. BakHeumue XJIOpUAbl U UX
HaxO0XJECHUE B IIPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHble CTENEeHH OKuciieHus. CTpoeHue u (PU3MYEeCKUe CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUDUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOIOpOa, CTpoeHUe, (pu3ndecKkue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAK MPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
Cepnas kuciora, ¢GU3MUYECKUE W XHMHUYECKHE CBoWcTBa (OOmMe Kak
MpEeACTAaBUTEN KJlacca KHUCJIOT M crenudpuueckue). XHUMHUYECKHE PEaKIluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJIyYEeHUsI CEPHOM KHCIOTHI.
[Ipumenenune cepHoil KUCA0ThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsA3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OO6mast xapaktepuctuka 3iaeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dbuzndeckue u XumMnuieckue cBoiictea. KpyroBopor azora B npupoje. AMMHUAK, €ro
dbu3YecKre 1 XUMUYECKUE CBOMCTBA, MoJydyeHue u npuMmeHenue. Coi aMMOHUS,
ux (U3NYECKHE U XUMUUECKHE CBOICTBA, MpruMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHMsI. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OlIME Kak TMpeACTaBUTENs KJacca KHUCIOT U crneuuuyeckue).
Hcnonb3oBanne HUTPATOB W COJEH aMMOHHS B KauyeCTBE MMHEPAIbHbBIX
ynoopeHuii. XUMUYECKOe 3arpsi3HEHHE OKPY>KaIOIIel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIH, 3arpsi3HEHHE BO3JyXa, MOuBbl M BOMOEMOB). Docdop,
ajoTponHeie Moaudukanuu Gochopa, GuUMUECKHE M XUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUESCKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue pochaTtoB B KauecTBe MUHEPATBHBIX YA0OOPEHHIA.

O6mas xapakrepuctuka sneMeHToB [V A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTJIEpPOH,  aJUIOTPOIHBIE
Moau(UKALMK, PACHpPOCTpPaHEHHE B Mpuponae, (HU3UYECKHEe U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoge. OKCuasl yriepoaa, ux
¢uznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHUE W TpPUMEHEHHE. DKOJIOTHYEeCKHUEe MPOOJIeMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T100anbHOTO TOTEIUICHUS KJIMMAaTa, IMapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ CONU, UX (PU3NUECKUe U XUMUYECKUE CBOWCTRBA,
nojiyueHue U TnpuMeHeHue. KayecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, 3THIECH, alleTUJIEH, STaHOJI, TJIMIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie WCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEQPTH),
IPOAYKTHI WX TepepadoTku (OEH3WH), WX POJb B OBITY W TPOMBIIIIICHHOCTH.
[TorsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: )KUpaX, Oelkax, yrieBojgax — U uX
polii B KM3HM 4YeloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usuueckue M XUMHUECKHE CBOWICTBA, TMOJYy4YEHUE U
npuMmenenne. CoenuHeHust kpeMHusi B mnpupoje. OOuue mnpencraBieHus 00
okcune kpemuusi (IV) u kpemuueBoit kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B MPOMBINUICHHOCTU. BakHelue CTpouTEeIbHbIE MaTepHUallbl: KEepaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobieMbl 0€30MacHOTO HMCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHrne oOpasIloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
IPOBECHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TIPOTEKAHUS, OMbBITHI, OTpakarouue (PU3NUECKUEe U XUMHUYECKHE CBONCTBA
rajoreHoB M UX COCAWHEHUM (BO3MOXKHO MCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
O3HAaKOMJICHHME ¢ oOpaslaMu XJOpHAOB (TAJIOTEHUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl U €€  coeAMHEHUSMU  (BO3BMOXKHO  HCIIOJIb30BAaHUE
BUJIeOMAaTepraoB), HaOOICHUE TIpoliecca OOYTJIMBaHUS caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTBbI, HW3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOUN KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiiny Ha Cyibdar-
WOH W HaOJIOZcHUE TpU3HAKa e€ MpPOTeKaHWs, O3HAKOMJIEHHWE C (PU3MUEeCKUMH
cBoMicTBaMHu azora, ¢ochopa U HUX COCAMHEHUU (BO3MOXXHO KCIIOJIB30BAHUE
BUJIEOMATEepUasoB), o0pasaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHE,
coOupaHue, pacro3HaBaHWE ¥ H3YUYCHHE CBOWCTB aMMHUaka, IMPOBEJCHUE
KauyeCTBEHHBIX peaKIMil Ha MOH aMMOHHUA U (ochaT-uoOH U HU3yYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOMN a30THOU KUCJIOTHI C MEJIbIO
(BO3MOXHO UCITOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX PpeHmETOK anMasza, rpadura, QyuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aicOpOLIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MoIydyeHue, COOMpaHue, paclio3HaBaHUE U W3yUEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJECHNE KauyeCTBEHHBIX peakiuii Ha KapOoOHAT H
CUJIMKAT-UOHbBl W HW3yYE€HHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEUIEHUE HKCIEPUMEHTAIbHbBIX
3a7a4 1o teMe «BaxxHeuime HeMeTallIbl U UX COEAUHEHUS.

MeTanibl M UX COeIMHEHUS

OO0mast XxapakTePUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux mnojoxeHus B llepuommyeckoit cucreme xumuueckux isnemMeHToB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTanueckasi CBA3b U
METaJUIM4ecKass  KpUCTAJIMYECKass  pemeérka.  DIEKTPOXUMHUYECKUU  psij
HANPsDKeHW MeTaoB. OU3NYEeCKrue U XUMUYECKUE CBOMCTBA MeTauioB. Oo0mme
CrocoOBl  TIONTy4YeHUs] MeTaioB. [loHATHE O KOPpPO3WM METAIIOB, OCHOBHBIC
CrocoOBl 3amuThl UX OT Kopposuu. CruiaBel (CTaiab, YYTyH, MIOPaTIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY Y MPOMBIIIIEHHOCTH.

[Ilenounble MeTawibl: MoJjiokeHue B [lepruoamyeckoil cucteMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B IMPHUPOJE.
du3nyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCuibl U



TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
[Iepuonnueckon cucreMe xumudeckux sinemeHToB [I. 1. Menneneesa, ctpoenue
UX aTOMOB, HAaXOXJI€HUE B Ipupoac. PU3NYecKue U XUMUYECKHE CBOMCTBA MarHus
U Kaiblmsa. Baxdeimume coeauHeHUs Kainblus (OKCUI, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanueckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxKJAeHue B npupone. dusnyeckue u
XUMUYECKHE CBOMCTBA altoMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuoanueckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenaeneeBa, CTpOEHHUE aToMa, HaxXoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCuabl, rTuapokcu bl U conn xenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHME C oOOpa3llaMM METAJUIOB M CIUIABOB, HX (HU3MYECKUMU
CBOICTBAMH, H3yY€HHE  PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEHUCTBHUS OKCHAA
KaJupllusi W HAaTpus C BOAOW (BO3MOXHO WHCIIOJB30BAHHWE BHJIEOMATEPHUATIOB),
UCCIIEIOBAHME CBOMCTB JKECTKOM BOJBI, MPOLIECCA FOPEHUS JKEJIe3a B KUCIOPOE
(BO3MOXHO  HCIIOJIB30BaHUE  BHUIEOMATEpPUAJTIOB), MPU3HAKOB MPOTEKAHUS
KAUYECTBEHHBIX PEAKLIMI HA MOHBI: MArHUS, KaJblLWs, AJIIOMUHUS, LIMHKA, JKEJie3a
(I1) u xene3a (III), meau (II), HabmomeHNE W ONMKMCAHUE TPOILIECCOB OKPAITHBAHMUS
IUJIaMEHW HOHAMHU HATpus, Kajuusg M Kajiblus (BO3MOYKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUJIPOKCHUIA LIMHKA, PEIIEHNE YKCIEPUMEHTAIBHBIX 3a1a4 10 Teme «Baxueimue
METAJUIBI U UX COCUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4eloBeka. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarolllel cpenbl (IpeaesibHas AOMyCTHUMAast
KOHIIeHTpanus Bemiects, nainee — [1JIK). Ponp xumMuu B pemieHnn 3KOJIOrM4ecKuX
npooJieM.

Xumuueckuit IKCnepumenm:

n3yueHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJIMMEPHBIC
MaTepuarbl).

Meosicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBA3€d MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHSATHUM, SIBJSIOMINXCS CUCTEMHBIMH JJI1 OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIA (DaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHajau3, CHHTE3, KilacCuUKalus, TEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJIENb, SIBJICHUE, MNapHUKOBBIN
3¢ PeKT, TeXHOIOT U, MaTePUAIIbI.

dusnka: maTepusi, aToM, DdJEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUN 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKH, JIUANEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAILIIMYECKast
peméTrka, criaBbl, (U3UYECKUE BEIMYUHBI, CIUMHHIIBI W3MEPEHHUsS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, npixanue, Owocdepa, dKOCUCTEMa, MHUHEPAIbHBIC
yIOOpEHUs, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

'eorpadusi: armochepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE UCKOIAEMBbIE, TOTLJIMBO, BOJIHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yJbTaThl OCBOEHUSI MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIbHOUN JIESITEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOliecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJACHUS M CIOCOOCTBYIOT TIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIMN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSL CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJeJHuI0, MOHMMaHUs 3HAYCHUsS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUE O
NEPEAOBBIX JOCTHKEHUAX U OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHONICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyruxX  BUIAX
JESTEIHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEbHOCTH MIpH
BBITIOJTHEHUU YY€OHBIX, IIO3HABATENIbHBIX 3374, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUIEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHHIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JeATENBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHUE W TOCTYIIKM CBOMX TOBApUIIEW C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 NMO3HAHUSA:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKILINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JIJIi IOHUMAaHUSI CYITHOCTH HAYYHOW KapTHUHBI MHpA, TPEICTaBIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI IPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOM CPEIOi, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MM03HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAUMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SIBJICHUM,
MMO3HABATEIbHOM, MH(GOPMALMOHHOW M YUTATEIbCKON KYJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JUTEPATypOH, JOCTYINHBIMH TEXHUYECKUMHU CpEACTBaMU HWH(OOPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYYEHHIO M TMO3HAHUIO, JHOOO3HATENIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K camM0ooOpa3oBaHWIO, TMPOEKTHOM U  HCCIIEIOBATEIbCKON
NEeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH M YPOBHsS OOy4YeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pOBBI 00pa3 >KW3HU, OCO3HAHHWE TMOCICICTBUU U
HETPUSATHUE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOAUMOCTH COOJIFOZICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) Tpy10BOro BOCIIMTAHMS

WHTEPEC K MPAKTHYECKOMY U3YyUCHUIO POQECcCrii U Tpy/ia pa3IMIHOro PoJia,
yBOXEHUE K TPyAYy M pe3yyibTaTaM TPYAOBOM AESATEILHOCTH, B TOM YHCIEC Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBIA BBIOOD
UHAUBUAYATBHON TPACKTOPHUH MPOIOJDKEHUST 00pa30BaHUs C YUETOM JTUYHOCTHBIX
MHTEPECOB U CMIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIemHON MpodecCUOHAIBHON ESITETIbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHHI,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPelIe;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, IOHUMAHKE [IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3uecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOJEHUS
paBMII 0€30MIACHOTO TOBEACHUS TP padOTEe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peILIeHUs 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKON  KyIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTed UX pEeILICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMbBIC JJIA
dbopMupoBaHUsT MUPOBO33PECHUSI OOIICHAY4YHbIE TOHATUSA (3aKOH, Teopus,
MIPUHIIKII, TUTIOTE3a, (PAKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U APYroe.), KOTOPhIE
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHOMN



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIEC, PETYJIATHUBHBIE), KOTOpbIE 0O€CneuynBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
NeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAHUMW: PACKPBIBATh CMBICI XUMHYECKUX TMOHITHN (BBIACTATH UX XapaKTEepHBIE
NMPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTUMHU TOHSTHUSMH), HCIOJIb30BaTh
MOHSITUS JJ1s1 O0OBSICHEHHS OTIEIbHBIX ()aKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KJIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYkKJeHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, 0 aHAJIOTHN),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
peoOpa3oBBIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TIPE/ICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYeckas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMy — MPHU PElIeHUH Y4eOHO-TT03HAaBATENbHBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISBJISTE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble ucciaenoBareabCcKue JeHCTBUSA:

YMEHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KadeCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3BI TIO
POBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMbIX CYKJICHHUII;

NpUOOpETeHHE OMbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOII0JaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €0 Pe3yJbTat, GOPMYIUPOBATH 00OOIIECHUS U
BBIBOJIbI 10 pe3yJibTaTaM MNPOBEAEHHOTO OMbITA, UCCIEA0BAHUS, COCTABISATh OTUET
0 MpojerIaHHoM padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUJOB U (POpPM MpECTaBICHUS, MOTYYaeMyI0 U3 pa3HbIX UCTOUHHKOB
(HayyHO-TIOMYJIIpHAST  JIMTEpaTypa XUMHUUYECKOTO COJAEp)KaHMs, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE MPUMEHSITh PA3JIMYHbIE METOJbI M 3alpoChl NMPU MOHUCKE U OTOOpe
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBINOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 3a/1a4 ONpeAeaEHHOr0 TUIa, MPUOOPETEHUE OIbITa B
00JaCTH  MCMOJB30BAHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus UHpOpMauu U
WUTIOCTPUPOBATh pelIaeMble 3a/Jaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
IpyruMH opMaMu rpaduKi U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON AESITENIbHOCTH MH(DOPMALMIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOIIEH MPUPOIHOM
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eificTBUS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CylecTBy  oOCyXkaaemMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MIPEJTIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHBIE  pe3yjbTaThl  IO3HABATEIHHOM
NESTENHbHOCTA B YCTHBIX M THCbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YNIBTATOB BBIMOJHEHUS XMMUYECKOTO JKCIEpUMEHTa (1abopaToOpHOro OTBITA,
1a60paTOpHO pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOrOo COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENIbCKOM  NEATENbHOCTH  TMPU  PEIICHUH
BO3HUKAIONIMNX MPOOJIeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHMS
no3uiui (00CyXJIeHHs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JICMCTBHI, OmNpenelieHne KpPUTEpPUEB IO OICHKE KauecTBa
BBITIOJITHEHHOM pabOThI M IPYTHE).

PeryasiTuBHbIC YHHBepCAIbHbIEC YUeOHbIC IeliCTBHUS:

YMEHHE CaMOCTOSITEIBHO OIPENENATh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBISATh, KOHTPOJIHUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »((PeKTUBHBIE CTIOCOOBI PEeIICHUs] YICOHBIX U
NO3HABATEIBHBIX 3a/1a4, CaMOCTOSTEIBHO COCTaBIISATh WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA QJITOPUTM JICMCTBUM MPU  BBINOJHEHUM 33JaHUM C YYETOM
[IOJIyYE€HHsI HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUU 33IaHUM.

INPEAMETHBIE PE3YJIBTATbI

B cocraBe mnpeAMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIep’KaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanibHONM paboueid MNporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYAalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHS U CHOCOOBI



NeHcTBUM, creuudpuueckue s MOpeAMETHOM o0macTu  «XUMHS», BHJIbI
NEATeNIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoH1y oOyudenus B 8 kij1acce rpeaMeTHbIC pe3yJibTaThl HA 6a30BOM YPOBHE

JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEILECTBO, CMECh
(oHOPOIHASE M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBAa, MOJIb, MOJISIpHash Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCuPukamus peakiuil: peakiuu
COCMHEHUS, PEaKIMu Pa3JI0KEHUs, pPEaKIUu 3aMelIeHus, peakiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOH aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKas CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, pacTBOp, MAaccoBas JI0Js BEIIECTBA
(MpoleHTHAasI KOHIIEHTPAIIKsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIEHUS (OpMYI
BEIIECTB U YPABHCHUI XUMHUYECKUX PEAKIIU;

e ONpENENSATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHCHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMymnaMm, BHI XUMHYECKOW CBs3W (KOBaJICHTHAss W HWOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHMMAaHUE MEPUOJIUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MoioxkeHus B [lepmoamueckoit cucreme,
3aKOHOB COXPAaHEHUsI MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHA ABOTajpo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmdeckoit
CUCTEMbl XUMHUUYECKUX DJIIEMEHTOB: pa3jiuyaTh TMOHATUS «TJABHAs
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbllIMEe TEPHUOJIbI, COOTHOCHUTh OOO3HAUEHMS, KOTOPbIE HUMEIOTCS B
tabnune «llepuonnueckas cucrema xumudyeckux osnaementos . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj szpa, o0liee YUCI0 FIEKTPOHOB
U pacrpeeieHUue UX Mo 3JIEKTPOHHBIM CI0SIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHThI, HEOPTraHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (MO YUCIYy M COCTaBy Y4YacTBYIOUIUX B PEaKIIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTyY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKIasi OMUCAHUE TTPUMEPAMU MOJICKYIISPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpAlICHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJIEKYJISPHYIO M  MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COCIMHEHHS, MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

PUMEHSATh OCHOBHBIE OIEpaIliyd MBICIIUTEIIBHONU JEATEIBHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHUE, 00O0O0IleHHe, CHCTeMaTH3aIuio, Kiaccudukaiuio,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — JUIsI M3Y4YEHHS] CBOWCTB
BEIIECTB W XUMHUYECKHX pPEaKlUi, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HaHUS — HaO0JIeHHe, H3MEpPEHUE, MOCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleoBaTh  MpaBWIaM  TOJIb30BAHUS ~ XMMHYECKOW  TOCYI0M  u
1abopaTopHBIM 00OpyAOBaHHMEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSIMHU TIO BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo00pa3HbIX BemIeCTB (BOJOpOJAA H KHUCIOPOJa), TMPUTOTOBICHHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAacCCOBOM J0J€W pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoHy o0ydenus B 9 kij1acce npeaIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAFOIINXCS YMEHUH:

PacKphIBaThb CMBIC]I OCHOBHBIX XHUMHYECKHX TIOHSATHWA: XUMHYECKHUI
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AHHWOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTh, CTENECHb
OKHUCJICHUS, XUMUYECKasi peakiusi, XUMUYECKasi CBs3b, TEIJIOBOM 3 PeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJECKTPOJIUTHYECKAs IUCCOLMALNS, PEAKIMH HOHHOIO
oOMeHa, KaTaliu3aTtop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METaJUIMYecKasi), KpUCTAUIMYeCcKas pelI€TKa, KOppo3us METalljoB,
CIJIaBbl, CKOPOCTh XHMHUYECKON pEaKUHnH, MPEAETbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHSITHU W
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHU;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUIN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEIUHEHUN 1Mo ¢opMyninaMm, BUJ XUMHUUYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, METAUIMYECKas) B HEOPraHHUYECKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PAaCTBOpPAX HEOPraHUYECKUX COCAMHEHUM, TUIT KPUCTALIMYECKOU
peLIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHUE: OINKCHIBATH U XapaKTEpU30BATh
TabnuuHyro ¢opmy Ilepronnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHSATHS «TJIaBHas moarpymnmna (A-rpymnma)y W «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003HaYeHUs, KOTOPBbIE HMMEIOTCS B TEPUOAUYCCKOM TabmuIe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj snapa, oOOIIee YHCIO DIIEKTPOHOB U
pacrpeneicHie HX 10 DJCKTPOHHBIM CJ0sIM), OOBSICHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U MX COCAUHEHHUH B
npeenax MaJibIX MEPUOJ0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHHS UX
aTOMOB,;

KJIAaCCH(PUIIUPOBATh XMMHUYCCKHE DJIIEMEHTHI, HCOPTaHMYECKHUE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YHUCIYy U COCTAaBy YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYCCKUE
CBOMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAasi OIMUCAHUE
NpUMEpaMU MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJIEKTPOJUTUYECCKOM JUCCOIMALIMK  KHUCIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTaBJICHHS JICKTPOHHOTO OaaHca ITHX PeaKInii;
IPOTHO3MPOBAThH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS,
BO3MOKHOCTH TPOTEKaHUS XMMHUYECKUX TMPEBPAlICHUNA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJCKYJISIPHYIO W MOJSIPHYIO Macchl
BEUIECTB, MAacCCOBYIO JOJI0O XUMHYECKOro 3JeMeHTa 1o QopMyIe
COCMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAaHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHbIM O0OpYyIOBAaHUEM, a TakXKe IMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUUSMH TIO BBHITIOJHCHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO MW COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTh  PEAKIMH, TMOATBEPKIAIONIME  KA4YeCTBEHHBIH  COCTaB
Pa3TUYHBIX BELIECTB: PACIIO3HABAThH OMBITHBIM MyTEM XJIOpHUI-, OPOMHUI-,
uoaua-, kKapOoHar-, ¢ocdar-, cuIMKaT-, CyJibdar-, THUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIC OTEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHaIU3
U CHHTE3, CpaBHEHHE, OO0OO0OIIEeHHe, CUCTEMATU3allUI0, BBISBICHUE
PUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJI0/IeHNe, U3MEpPEHUE, MOJICIUPOBAHHUE, SKCIEPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpPOHHbIe (LN (POBbHIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM NPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
XuMusg — BakHas 00J1aCcTh

1 €CTECTBO3HAHUSA U 5 0 ) bubmuorexa [JOK

' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837¢

JeoBeKa

12 BemiectBa 1 xuMuyeckue 15 1 0 bu6mmoreka [IOK

' peaKuuu https:/m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [JOK

) 00 OKCHIax https://m.edsoo.ru/7f41837c
29 Bomopon.IlonsTue o kucimorax g 0 1 bu6mmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJIACCBI 1 | | bubnunoreka [JOK

) HEOPraHUYECKUX COCIMHEHNN https://m.edsoo.ru/7f41837c¢

Hroro no paszneny 30

Paznean 3. Illepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU




[Tepuonueckuii 3aKOH U

31 [Iepnoanueckas cucrema 7 bubnuorexa [JOK
' XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢c
Memnpene-eBa. CTpoeHue aToma
12| Omemmenno : buGiorera LOK
https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEILHBIE PEAKITUN
Hroro no pazgeny 15 brbmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubnmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS JUCCOIMALIMS. g 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeANHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 0 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa [TOK
' PYIIIBL L€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 0 1 Bubmmorexa LIOK
' PYIIIBL. ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
. . PYHHBL pos https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCAUHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

. bubnuorexa [JOK
3.1 Obmye CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueinue MeTaiuisl 1 X COSTUHEHUS 16 hitps://m.edsoo.rw/ 76412636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 B TepUajbl B )KU3HU YeJIOBEKA 3 bubmiorexa HOK
' CliecTBa 1 Matep . https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBHOE BbE 3 bu6mmoreka [IOK
PBHOE Bpeit https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | 0 0 bubmmoreka [IOK
yenoBeka. Tema u BemecTa 06.09.2023 | https://m.edsoo.ru/ff0d210c
) IlousTtue o MeTomax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHH 08.09.2023 | https://m.edsoo.ru/ff0d227¢
[IpakTnueckas padota Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUU U TIPUEMBI | 0 0.5 bubnuoreka [IOK
oOpaieHus ¢ 1ab0paToOPHBIM ' 13.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | 0 0 bubnuoreka [JOK
pazaeiieHust cMecei 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 0 0.5 Eubmorexa HOK
. PHMEP ’ 20.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubnuoreka [JOK
6 A 1 0 0
TOMBLH MOJICKYIIRT 22.09.2023 | https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIIEMEHThI. 3HAKH | 0 0 bubnuorexka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB 27.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 I1 1 0 0
POCTHIC I CTIOAHBIC BEMECTEA 29.09.2023 | hittps://m.edsoo.ru/ff0d2a6c
bu6nmoreka [JOK
9 A - 1 0 0
TOMHO-MOTICKYIAPHOE yHCHHC 04.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

10 Xummnueckas popmyina. BareHTHOCTD Bubmmorexa LIOK
priyia. 06.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHUX JIEMEHTOB
1 OTtHocuTeNBHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca 11.10.2023 | https://m.edsoo.ru/ff0d323¢
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTa B COCIMHECHUH 13.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemniecta. MoJib. bubmmoreka [{OK
MonspHas macca 18.10.2023 |  https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKas peakius 20.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKUX PEaKIni 25.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XHWMHUYECKUE YPAaBHEHUS 27.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
N . P 08.11.2023 | https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMUIecKuX peakiuii
18 (coennHEHMS, PA3JIOKEHUS bubmorexa HOK
> P ’ 10.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIOoNeauCcT. O6o0IeHnEe U bubmorexa HOK
' . 15.11.2023 | https://m.edsoo.ru/ff0d40c4
cUcTeMaTH3allusl 3HAaHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMUYECKHUE PEAKLIUN 17.11.2023 | https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 22.11.2023 | https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

bubmmorexa [{OK

22
KHCII0POAA (PeaKIHH OKHCIICHHS, 24.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MOJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M TTPOMBIIIIICHHOCTH bubmmorera [JOK
PaTOPHITH TP ' 29.11.2023 | httpss//m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TenoBoii 3¢ ekt xumMuueckon
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YPABHEHUH, JK30- U 01.12.2023 | https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ﬂsHeéHeqllm . a, CIIOCOOBI zzro Bubnmorera [IOK
P R, 06.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckast padota Ne 3 o Teme
26 «ITonyyenue u cobnpanue KuCIopoaa bubmorexa OK
" P poA%, 08.12.2023 | https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxnenue B mpupoe 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
)3 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
Bozopoaa. [IpumeHnenue Bogopoaa 15.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KHCIIOTaX U COJISIX bubmorexa HOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK
naboparopuu 22.12.2023 | https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
31 «ITomyueHnue u coOupaHue BOIOPOIa bubmorexa HOK
yi p Flopoa, 27.12.2023 | https://m.edsoo.ru/ff0d4{42

HU3YUCHHUC CTO CBOMCTBY




MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 29.12.2023 | https://m.edsoo.ru/ff0d542¢
Brrunciienus 00béMa, KOJIMYECTBa
33 BEIIECTBA ra3a 1o €ro H3BECTHOM bubnmorera [TOK
. . Y 10.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brruucienus 006EMOB ra3oB 10
34 aBHCHHIO PEAKIIMU HAa OCHOBE 3aKOHA bubnmorera [TOK
P . peattt N 12.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIICHHH T'a30B
35 du3znvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJBI 17.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 06 bubmuorexa [JOK
MHJIUKATOpax 19.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopma xak pactBopuTens. HacklmenHbie
37 Hu HI;HaCI)IpeHHBIIe) aCTBOPBI B bubmorexa HOK
B PACTBOPEL 24.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIeCTBa B PaCTBOPE
[IpakTuueckast pabota Ne 5 o Teme
13 «IIpurotoBieHue pacTBOPOB ¢ bubnuorexa [JOK
OnpeaeIEHHON MacCOBOM 10Jei 26.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas padora Ne2 mo teme bubnunoreka [JOK
«Kucnopoa. Bogopona. Bona» 31.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, Kiaccupukanus, bubnunoreka [JOK
HOMEHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LIOK
’ P 07.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaH#us: cOCTaB, K1accuuKaims, bu6nmoreka [JOK
HOMEHKJIaTypa 09.02.2024 | https://m.edsoo.ru/ff0d67ca




[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHUH 14.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa 16.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuUMHU4ECKHE CBOKMCTBA bubnuorexa [JOK
KHCIIOT 21.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnoco((SI)II) IOJI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmorexa HOK
N i ’ 23.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCCHl HEOPTaHUYECKUX 28.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsI3b MEXKY KiaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU 01.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00IIeHNE B CHCTEMAaTH3aLIH bubnuoreka [JOK
3HAaHUU 06.03.2024 | https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUIESCKUX bubmorera [JOK
o P 08.03.2024 | https://m.edsoo.ru/00ad9ela
COCIUHECHUI
[TepBbie MONBITKH KIacCUpUKAITIU
51 XHUMHUYECKUX 3JIeMeHTOB. IloHsATHE O bubmorera [JOK
) 13.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHbIX 3JIEMEHTOB
[Iepuonnueckuii 3aKOH U
bu6nmoreka [JOK
52 [lepuoanueckas cucteMa XMMUYECKUX
15.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuoapl, TpyImIsl, IOATPYIIIILI bubmorexa LIOK
PHOARL, TPYIHEL, HOATPYH 20.03.2024 | https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M30Tonbl 22.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHnue 3JIeKTPOHHBIX 000JI09eK
55 aToMOB 3JieMeHTOB [leproanueckoit bubmmorera [JOK
03.04.2024 | https://m.edsoo.ru/00adabbc
cucremsl Jl. 1. MenpeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepuoanueckoii cucreme /1. U. 05.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnyueckoro 3akoHa
57 JUISl pa3BUATHS HayKu U npaktuku. J[. 1. bubnuoreka [JOK
MenneneeB — y4€HBIN, ME1aror u 10.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJaHuH
53 DIIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubnuoreka [IOK
XUMHYECKUX DIIEMEHTOB 12.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonHas xumuyeckas cBs3b bubmmorexa [TOK
17.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMudeckas bubnuorexa [JOK
CBSI3b 19.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYECKast bubnunoreka [JOK
CBA3b 24.04.2024 | https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTeIeHb OKHCIICHHS 26.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakuuun 03.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIIUTENU U BOCCTAHOBUTENH bubmorexa HOK
08.05.2024 | https://m.edsoo.ru/00adb076
65 KonTtponsHas padora Ne4 mo teme bubnmoreka [JOK




«Ctpoenue aroMa. XuMHUECKast 15.05.2024 | hittps://m.edsoo.ru/00adb486
CBSI3bY

66 PezepBHbIit ypok. O0o0IICHNE U | bubnuorexa [JOK
cucTeMaTu3anys 3HaHui 17.05.2024 | https://m.edsoo.ru/00adb33c¢
PesepBHbIit ypok. O0o0IICHNE T bubnuorexa [JOK

67 . 1
cucTeMaTu3anys 3HaHu| 22.05.2024 | https://m.edsoo.ru/00ad9cb2
PesepBHblit ypok. O60011eHNE 1 bubnuorexa [JOK

68 . 1
cUcTeMaTu3anys 3HaHu! 24.05.2024 | https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

[Iepnoanueckuil 3aK0H.

| [Iepnoanueckas cucrema | 0 0 bubnnorexa [JOK
XUMHUYECKUX AemMeHToB Jl. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 0 0 bubmorexa OK

N 08.09.2023 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa | 0 0 bubnuoreka [IOK
HEOPraHWYECKHUX BENIECTB 13.09.2023 | https://m.edsoo.ru/00adb7¢e2

4 Bunpl xuMuueckoil CBS3U U THIEI | 0 0 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK 15.09.2023 |  https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 11 eHHE OneHue i 1 1 0
«[ToBTOpeHue u yrinyOiaeHne 3HaHUI 20.09.2023
OCHOBHBIX Pa3ZIeNIoB Kypca 8 Kiacca

6 Knaccudukanus XuMuaeckux | 0 0 bubnunoreka [JOK
peakuuii o pa3IMYHbIM NpU3HAKAM 22.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [IoHsATHE O TOMOT€HHBIX U 1 0 0 Bubmmorexa LIOK
Pt 27.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOre€HHBIX PEAKIIMIX
[TonaTHe 0 XUMHYECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 0 0 bubmmorexa [JOK
P ’ PBL 0 29.09.2023 | https://m.edsoo.ru/00adc28¢

Ha CKOPOCTb XHMHUYECKOM pCakuun u




I10JIOKEHUE XMMHYECKOTO
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC

bubmmoreka [{OK

9
peakuuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKOU
10 ncconuarmy. CHIbHBIE U CIIa0bIE bubmaorexa [IOK
A HHat. 06.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiuii bubmaorexa [IOK
M peartt 11.10.2023 | hitps://m.cdsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
2 OCHOBAHHU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOIUTUUECKOU 13.10.2023 | https://m.edsoo.ru/00add5d8
IIUCCOLINALINHT
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmorexa LOK
pell . 18.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON TUCCOIHAITIN
14 TTousiTie o ruapoIn3e cojie Eubmorexa HOK
AP 20.10.2023 | https://m.edsoo.ru/00add9d4
L5 O06o001IeHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HAHUN 25.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenne pkcriepuMeHTAILHBIX bubmmorexa [IOK
P 27.10.2023 | https://m.edsoo.ru/00addbfa
3agauy
KonTponeHas padota Ne2 o teme
17 «DIEKTPOIIUTHYECKAS TUCCOLIHUAIHS Bubmiorexa OK
P A HHat. 08.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
13 OO01as XxapakTepucTUKa raJloreHoOB. bubnmoreka [JOK
XHMMHUYECKUE CBOMCTBA HA IIPUMEPE 10.11.2023 | https://m.edsoo.ru/00addfe2




XJopa

Xnoposojopoa. CossiHast KUCIIOTA,

bubmmorexa [{OK

19 €CKHE CBOMCTBA, MOJyUYEHHE,
KUMHTCCIAE CROMCTRA, HOMyeH 15.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTtuyeckas padora Ne 2 o reme
20 «ITomyduenne COMTHON KUCIIOTHI bubmmorera [JOK
> . . ’ 17.11.2023 | https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKUX PEAKINH, €CITU OJUH U3 bubmorexa HOK
PEaIIHH, A 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bu6moreka [IOK
VIA-rpynnst 24.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
” Haxoxnenue cepbl U €€ coeTMHEHU I bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHUE, bubnuorexa [JOK
(bu3nueckrue U XMMUYECKUE CBOMCTBA 01.12.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bM3UYEeCKUEe U XUMHUYECKUE bubmorexa HOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
OCHOBE ITPOMBIIIJICHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTBI. bubnuoreka [IOK
XHUMHUUYECKOE 3arps3HEHUE 08.12.2023 | https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
27 Brlunciaenne MaccoBOi 10JIM BBIXOAa bu6nmoreka [JOK




MPOJYKTa pPEeaKuu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO61rast XxapaKTepUCTUKA SJIEMEHTOB
)3 VA-rpymmsl. A3oT, bubnuorexa [JOK
pacnpocTpaHeHue B IPUPOJE, 15.12.2023 | https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUYECKUE CBOMCTBA
AmMuak, ero ¢usnueckue u
29 XUMHUUYECKUE CBOMCTBA, MOJYYCHUE U bubmorexa HOK
> 1O 20.12.2023 | https//m.edsoo.ru/00adf004
MIPUMECHCHHE
[IpakTnueckas padota Ne 3 o Teme
30 «ITonyyenne aMmmuaka, U3y4yeHUe ero bubmorexa OK
Y s 22.12.2023 | https//m.edsoo.ru/00adf180
CBOWCTB»
a1 A3oTHas KucnoTa, e€ pusndeckue u bubmuotexa [JOK
XUMUYECKHE CBOWCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX
32 o0peHuii. XUMHUECKOE bubmorexa OK
YAOOPEHIH . 29.12.2023 |  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpeibl
COEJIMHEHUSIMU a30Ta
®ochop. Okcup dhochopa (V) u
33 (1)00(%)0 pHa}I KI/I(?J'I((l))Ta (1)(1)1/11)31/1(‘163:KI/IG u bubmorexa HOK
P . 10.01.2024 | https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonw3oBanue docdaToB B
34 KayecTBE MUHEPAJIbHBIX Y100pEHUH. bu6nuoreka [IOK
3arpsi3HEHUE NPUPOAHON Cpeab 12.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B
35 pu 1; Iel @E)I/I:;I/Il?{ecxl;e U XUMHUYECKHE Bubmmorexa LIOK
PHPOE, 17.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa




Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmmorexa [{OK

36
DKOJIOTUYECKHE MTPOOIIEMEI, 19.01.2024 | https://m.edsoo.ru/00adfebe
CBs3aHHbIE C OKcuaoM yriaepoza (IV)
37 VYroJibHasI KUCIOTA U €€ COJIn brbmmorexa [OK
24.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme
18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KadgectBennas peaxius Ha kapOOHAT- 26.01.2024 | https://m.edsoo.ru/00ae027e
HOH"
[TepBoHauanbHBIEC IOHATHS 00
39 OpraHWYeCKHUX BEIIECTBAX KaK O bubmorera [IOK
P B 31.01.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIriiepoa
40 Kpemuuii u ero coennHeHust bubmorexa OK
P A 02.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5.
A1 Pemenue skcnepuMeHTaNbHBIX 33724 bubnuorexa [JOK
1o teme «BaxHeie HeMeTalIbl 1 07.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCAMHEHUSD
KounTtponsnas padora Ne3 mo teme
42 «BaxHelme HeMeTalibl U UX bubmmorexa [TOK
09.02.2024 | https://m.edsoo.ru/00ae0el8
COEJIMHEHUS
OO1as XxapakTepucTUKa
XUMHUYECKUX HJIEMEHTOB —
13 MeTauioB. Metajuinueckas CBsI3b U bubmuoreka [JOK
MeTaJUIMYeCKasi KpUCTaUIMIeCKast 14.02.2024 | https://m.edsoo.ru/00ae103e

pewérka. Pu3nyeckue CBOKMCTBA
METaJJIOB




XUMHYECKHE CBOUCTBA METAJIOB.

44 DIEKTPOXUMHUUECKUI PsI buGnuorexa [IOK
P . AR 16.02.2024 | https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJIOB
OOmrre cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no
45 aBHEHHUSIM XUMHUYECKHUX PEeaKIUU bubnmorexa LHOK
P PCAKIIH, 21.02.2024 | https://m.edsoo.ru/00ael156
€CJIM OJIH U3 PEareHTOB COJICPKHUT
npuMecu
46 IToHaTHE O KOPPO3UH METAILIOB bubmmorexa [OK
PP 23.02.2024 | https://m.edsoo.ru/00ael1278
bu6moreka [IOK
47
WenowrEie MeTanBI 28.02.2024 | https://m.edsoo.ru/00ael4b2
43 OKcuapl ¥ THAPOKCUIBI HATPHS U bubmuorexa [JOK
Kaus 01.03.2024 | https://m.edsoo.ru/00aecl4b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U MarHui 06.03.2024 | https://m.edsoo.ru/00ael5e8
50 Bakueiiime coenuHeHUS KaJlIbINA Brbmaoreka LJOK
13.03.2024 | https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3AL[MSI
3HAHUU 15.03.2024
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHHUS 20.03.2024 | https://m.edsoo.ru/00ae1886
IIpaktuyeckas padora Ne 6 o reme
53 "XEcTKOCTh BOJBI M METOIRI €€ Bubmiorexa OK
" 8 A 22.03.2024 | https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
N bubmuoreka [JOK
54 An
FOMMIIH 03.04.2024 | https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCHIA U bubnmoreka [JOK




THApPOKCUIA 05.04.2024 | https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
3 Keseso 10.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(IT) u xxene3a (III) 12.04.2024 | https://m.edsoo.ru/00ae35e6
53 O06o00meHre U CHCTEMaTH3aITHS
3HAHUI 17.04.2024
[IpakTnueckas padbora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33724 bu6moreka [IOK
o Teme «BakHenne MeTallIbl ¥ UX 19.04.2024 | https://m.edsoo.ru/00ac3de8
COCTUHCHUSDY
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COJICPXKUT IpUMecH. Beranciienns 24.04.2024 | https://m.edsoo.ru/00ael750
MacCOBOM JIOJIM BBIXOJIa TTPOTyKTa
peakuu
61 O06o001IeHNE B CHCTEMAaTH3aLIHs
3HAHUH 26.04.2024
KouTtponbnas padora Ne4 no teme
62 «BaxkHeilne MeTallIbl U UX 02.05.2004
COCTMHCHUS
63 BemectBa u maTepuansl B bu6mmoreka [JOK
TOBCETHEBHOM KHU3HU YEJIOBEKa 08.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYKaroILEen CpeJibl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuorexa [IOK
IKOJIOTHYECKUX MPOOIeM 17.05.2024 | https://m.edsoo.ru/00ae4270




PezepBubiit ypok. O0oOIeHNE U bubmuoreka [IOK

66 N 1
CUCTEMAaTHU3alUs 3HAHNHI 22.05.2024 | https://m.edsoo.ru/00ac0d0a
PesepBHrIit ypok. O600IICHNE 1 bubnuorexa [JOK

67 . 1
CUCTEMAaTHU3alus 3HAHNHI 24.05.2024 | https://m.edsoo.ru/00adb33c
PesepBHeIit ypok. O0o0IIeHNE U bubnuorexa [JOK

68 . 1
CUCTEMAaTHU3alus 3HAHWUN 29.05.2024 | https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
 Xumus, 8 wimacc/ labpuensn O.C., OctpoymoB W.I'., Cmnanko C.A.,
AKIMOHEPHOE 00111eCcTBO «3narenscTBO «IIpocserenue»
 Xumus, 9 xmacc/ T'abpuensn O.C., OctpoymoB W.I'., Cmagkop C.A.,

AKL[I/IOHepHoe O6I_HCCTBO «H3naTensCcTBO «Hpoc:BemeHHe»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Xumus, 8-9 kiaccel, Meroanueckoe nocooue, ['abpuensu O.C., 1998.

Meronuka QakynbTaTUBHBIX 3aHATUA 1O XxuMuu, I[locobue nns yuurens,

HpskoBuu C.B., 1985

[Iponutka yrierpadgura MeTaJUTMYECKUMHU ciuiaBamu, Monorpadus, ['yneBckuii

B.A., Autunos B.U., Bunorpanos JI.B., Kunanos H.A., Konmakos A.T'., 2017
OcHoBrl kpuctaimorpaduu, Uynpynor E.B., Xoxinos A.®., ®agnees M.A., 2004

Ocnosrel xumnu, MBanos B.I'., I'esa O.H., 2014

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChbI CETHU
HUHTEPHET

http://www.chemnet.ru ['azeta « XuMusi» U CalT AJIs YIUTEIA

«5l uny Ha ypoK XUMUN»

http://him. 1september.ru Enunas KOJIJIEKIIUS LHOP:

[IpenmeTHas KoIIEeKIUA «XUMUS

http://school-collection.edu.ru/collection/chemistry EctrecTtBeHHO-

Hay4yHble OJKcnepuMmeHThl: xumusa. Kommekuus  Poccuiickoro

00111e00pa30BaTeNIbLHOTO OpTaja



http://experiment.edu.ru AJIXMUMUK: cauT
JLIO. Anuk6epoBoit

http://www alhimik.ru  Bcepoccuiickas  onuMmmnuaaa
IIKOJIBHUKOB TI0 XUMUHU

http://chem.rusolymp.ru Opranuueckass XUMHSA: SJIEKTPOHHBIN

YU4E€OHHUK ISl CPEAHEN TITKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI

XUMUH: SIEKTPOHHBIN yUeOHHUK
http://www hemi.nsu.ru OTKpbITBIH KOJIEMK: XUMUS

http://www.chemistry.ru JIucTaHIIMOHHAs  OJMMIIHNAAA

0 XUMHUHU: TEIEKOMMYHHUKAIMOHHBIA 00pa30BaTEIbHBIN
IPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry Jlucra

HI[MOHHBIE IBPUCTUUECKUE OJMMITUA[IBI 10 XUMUHU
http://www eidos.ru/olymp/chemistry 3anumaren
bHAsl XUMUS

http://home.uic.tula.ru/~zanchem M3 ompiTa paboThl yuuTems

xumuu: caut H.1O. CeicmanoBOM

http://sysmanova.narod.ru Kabuner xumuu: caut JL.B.

PaxmanoBoi
http://www 104.webstolica.ru Knaccudukamus XuMUueCKuX
peakiui

http://classchem.narod.ru KouTper — Xumus mgi1a Bcex: Yy4eOHO-

WH()OPMAITMOHHBINA CAUT

http://kontren.narod.ru Matepuanbl kadeapsl (GuU3NYecKOd ©  KOJUTOUTHOU

xumuu FOxHoro (henepanbHOro yHUBEpPCUTETA

http://www.physchem.chimfak.rsu.ru Metoauka oOy4eHUs] XHUMHUH: CaAUT

kadenpsl xumun HI'TTY



http://mctnspu.narod.ru MeTtonuyeckoe OObEIUHEHUE YyUUTEIEH

xumun Cesepo-BocTtouHoro okpyra ropoga MoCKBEI

http://bolotovdv.narod.ru HanomeTp: = HaHOTEXHOJOTMYECKOE

COO0OIIIECTBO
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