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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOIM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, MPEICTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (enepanbHONM pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1naét TpEACTaBICHUE O IEsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJIepKaHue,
npeayCcMaTpUBAET PACHpPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pasielniaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIENseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
0ocoOeHHOCTEW O00ydYarolmuxcsi, OIpeaeNseT BO3MOXHOCTH IMpeAMeTa IS
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIePIKAHUS.

3HaHME XHMHUU CIY)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUPYEMbIE XUMHUEH MPEICTAaBICHUS O B3aMMOIIPEBPAIICHHIIX
SHEPTrUM M 00 SBOJIIOIMHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPrETHUYCCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaylim3alldd  BO3MOXKHOCTEH IS CaMOpPa3BUTHS |
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;
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crocoOCTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUS B OOYyUYEHHU XUMUU OOECHEeUMBAIOTCS CHEUu(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHHsi OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIOUTUMUCS CHUCTEMBbI TEPBOHAYATIBHBIX TMOHATHM XUMHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHHU.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEeMHOro monaxona Kk e€ uzyudeHuto. CojaepkaHue CKIIAJbIBAETCA M3 CHCTEMBbI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

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

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUSA pAcCMATPUBAIOTCA HAa OCHOBE SMIUPHUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TNO3HaHMsI B Hayke. VM3ydeHue XUMHUU MPOUCXOJHUT C MPUBICUCHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXalolmuil MUpY,
«buonorus. 5-7 knacce» u «Pusmnka. 7 Kiacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHIL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMU CHUCTEMbI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,



[punoxenne xk OOIT OO0
MAOY «COLI Ne 32» Ne 16

JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOr0 XapakTepa, sA3blka HAayKH, B
NpUOOIIEHNM K HAay4YHbIM METOJaM [O3HaHWS TpU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakiuii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWU B Y4YEOHO-IIO3HABATENbHOW U Y4EOHO-UCCIIENOBATEIbCKON
JEeSTENbHOCTH, OCBOEHUM MpaBuil Oe30MacHOro oOpalieHus ¢ BelleCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENU TaKKe 1IeU, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs HAa CHCTEMaTH4YeCcKOe MpUOOIIEeHHE
oOydJarmuxcs K CaMOCTOSTENBHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yCcIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATEeTLHOCTH, IMO3HAHUA W CAaMOMO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3TUYHBIX BUAOB JIEATEILHOCTH,

— (dopmupoBanue o0mel (YHKIMOHATBFHONW U  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, TMOJYYCHHBIC MPH H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW >KU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOYy4YalOIUXCS T'yMaHUCTUYECKHX OTHOIICHUH,
NOHMMAaHUSl LEHHOCTU XHMHUYECKUX 3HAaHUM U1 BBIPAOOTKH 3KOJOTHYECKH
1eJIeCO00Pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESATENBHOCTH B IENAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HANPABICHHOCTH JaJbHEHIIETO
00yJeHUSI.

OOmiee YMCIO YacoB, OTBEAECHHBIX M M3YyYEHHs] XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctanisieT 136 gacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
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COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib X¥MMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemlecTB. [loHsiTHE O MeTOoAaxX MO3HAHMUS B XUMHUU. UMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUE dyieMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHocuTeNbHAsT MOJIEKYJIsSIpHAas Macca. MaccoBasi 1011 XMMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX eauHMIl BemecTBa. Pacuétel mo ¢dopmynam
XUMHUYECKUX COETUHEHHM.

@u3nuecKue U XMMHUYECKHUE SIBJIICHHS. XMMHUUYECKasi pPeakius U €€ MpU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMaMu oOpalleHusi ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPACTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUHN, HaOII0JICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOUN KUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKeHHE THIIPOKCH]IA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BBITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OYUCTKH MOBAPCHHOU
COJIM, HAOJIOJEHHWE W  ONHCAaHWUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJEIeH MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:kHeiline nmpeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopoa — 3JIeMEHT U MPOCTOE
BellecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
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cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoOb
MOJIyYeHUs KUCIOpoJa B Ja0OpaTopud U MOpOMBIIUIEHHOCTH. Kpyrosopot
KHcyIopoa B pupojie. O30H — aioTponHas Moau(pUKaIus KUCIOpoaa.

TemioBoit >P¢GeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUIICHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHrue 030HOBOTO CIIOSI.

Bopopon — »snmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojse, GU3MYECKHe ¢ XUMUYECKHUE CBOWCTBAa, TMPUMEHEHHUE, CIIOCOObI
nosryyeHust. Kuciaorsl u conu.

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

dusznyeckue CBOMCTBA BOJABL. Bojga kak pacTBoputelb. PacTBOpHIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbl. OCHOBaHUS.
Ponb pacTBOpOB B MpuUpoJie U B KU3HU 4esnoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neopranmueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCUJOB:  coyieoOpa3syromniie  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcupoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnortel. Knaccudukamnus kucinor. Homenknarypa kucinor. dusudeckue u
XUMHYECKHUE cBoucTBa KuciaoT. Psanm aktuBHocth MetaiioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. dusndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomydenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUU.

Xumuueckuit IKCnepumenm:

KA4YECTBEHHOE ONPEAEIEHUE COJIECPKAHUSA KUCIOPOAa B BO3yXeE, MOIyUYEHHUE,
coOupaHue, paclio3HaBaHWE M W3YUYEHHE CBOWMCTB KHUCJIOpOJa, HaOI0AeHUE
B3aUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpekpaiieHus TopeHus (Mmo)kapa), O3HAKOMJIEHHE C oO0pas3laMM OKCHAOB U
OMHMCAHWE WX CBOWCTB, IOJYy4YeHHE, COOMpaHHWE, PACMO3HABAHME W W3YUYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIOB), HAOJIOAEeHUE 00pa3OB BEIECTB
KOJIMYECTBOM |1 MOJb, HCCIEJOBAaHHE OCOOCHHOCTEW pAaCTBOPEHHUSI BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
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MacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3AMMOJECHUCTBUAE BOJBI C METa/IaMHU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIOJB30BaHUE  BUIECOMATEPHUATIOB),
uccienoBaHue o0pa3IOB  HEOPraHWYECKHX BEIIECTB  PA3JIUYHBIX  KJIAcCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHON KHCIIOTHI,
KUCJIOT C MeTaJllaMH, PEaKUUid HEUTpaJIu3aluy, I0Jy4eHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 pacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTANbHBIX 3ajlady 1o TeMe «BaxkHelnne KiIacCchl HEOPraHMYEeCKHUX
COCIMHEHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIUU

[lepBble TOMBITKH KIacCCU(MHUKAIUM XUMUYECKUX dJeMeHTOB. [loHsTue o
rpynmnax CxXOJHBIX DBJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METAJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[lepuoanueckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpHOIHAsA  (QOpPMBI
[Tepunonnueckoit cuctembl xumuueckux 3neMeHToB . 1. Menneneesa. Ilepuonas
u rpynnbl. PU3NYECKHII CMBICI MOPSAKOBOTO HOMEpAa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oronsl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
ITepuonnueckoit cuctemsl JI. M. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSl paJhyca aTOMOB XUMHUYECKUX HJIIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3akona u [lepuogndeckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB Il pa3BUTHs Hayku W mpaktuku. JI. WM. MenneneeB — y4y€Hbld H
rpaXkJIaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenb  okucieHus. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHue oO0pa3lloB BEUIECTB METAJVIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
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WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3aoKeHUs, COCTUHEHUS ).

Mesxcnpeomemmnule ceasu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BaHUE KakK OOIIUX ECTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSTUM, SIBJISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIH (PakKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaliu3, CHUHTE3, KiacCu(UKaIusi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aTroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
M30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUM 3apsii, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIHUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHHEpadbl, TOpPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIAEMBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX MNEPHOJAOB, KalMsi, KalbLHUs U HUX
COCIMHEHUH B COOTBETCTBUH C IIOJIOXKEHUEM »3JIEMEHTOB B Ilepuoamueckoi
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKH U
BHUJa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUUYECKHE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMru4ecKux peakiuii o pa3indyHbIM NpU3HaKaM (110 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHH BEIHIECTB, MO TEIIOBOMY 3(deKTy, o
W3MEHEHUIO CTETIEHEH OKHCIIEHUS XMMHUYECKUX DJIEMEHTOB, MO0 0OpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKli, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakuuu. [lonstre 00 oOpaTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHsATHE 0 rOMOTeHHBIX M TeTepOTreHHBIX
peakuusx. llonstue o karanuse. [IonsTue 0 xumuueckoM paBHoBecur. DAKTOPHI,
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BJIIMAIOIIKMC Ha CKOPOCTH XUMHUYECKOU p€akunn H II0JOXKCHHUC XHMHUYCCKOI'O

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIBHON ~ pEaKIIUHU. CocraBieHue  ypaBHEHMI

OKHUCJIUTEBbHO--BOCCTAHOBUTEIBHBIX PEAKIUA C HCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust IEKTPOIUTHUECKON AUCCOUUALNU. DIIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BUJIAMU
xumudeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble dJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIC YpaBHEHUs peakiui. CBOWCTBa KHUCIIOT,
OCHOBaHMUW W COJiei B CBETEC TMPEJCTABICHUH 00 3JIEKTPOIUTHUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTaHWYECKUX
BEIIECTB — METAJIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xopuaa HaTpusi), UCCIEOBAaHUE 3aBHCHUMOCTUA CKOPOCTH XMMHUYECKOW peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOJIHOCTH
pacTBOpPOB BEIIECTB, IMpOLECCAa [UCCOLMAIMU KHUCIOT, WIEJOYEed U CoJier
(BOBMOXHO  HCIIOJB30BaHME BHUAEO MaTEpPHANIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKAHUS  peakiuii  HMOHHOro  oOMEHa
(oO6pazoBanue ocajaka, BBIIEJICHUE Tas3a, oOOpa3oBaHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropenue, peakiuu pa3jioKeHUs, COEAUHEHHUS), pacllo3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIbK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTanibl 4 MX COeAMHEHUS

OO6mrast xapaktepucTtuka TanoreHoB. OCOOCHHOCTH CTPOCHHUS aATOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOMCTBA Ha IpUMEpEe  XJopa
(B3auMoneiicTBUE € MeETaJIaMH, HEMETaulaMH, Iesio4amMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, MOJy4YeHHE, NpUMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OPraHW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXOXJCHHE B IPUPOJIE.

O6mrast xapaktepuctuka »meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTereHU okuciieHus. CTpoeHue U (Pu3NUYECKHUe CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOJA U Cepbl. AJUIOTPOIHBIE MOJU(PUKALIMN KUCIOPOa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOA, CTpOCHUE, (PU3HUECKUE U
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xuMuyeckue cBorcTBa. OKCHABI CEpbl KaK MPEICTABUTEIU KHUCIOTHBIX OKCHIOB.
CepHass kwuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00IIHME Kak
MpEeACTaBUTENs Kjacca KHUCIOT W crneuuduueckue). XUMUYECKHUE peaKiluw,
JeXallhue B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJyYeHHs] CEpHOW KHUCIIOTHI.
IIpumenenue cepHoit KucaoThl. ConM CepHOM KUCIIOTHI, KAYECTBEHHAS peakuus Ha
cynbdar-uoH. HaxoxaeHnue cepsl U €€ COCIUHEHHM B TPHUPOJE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeW Cpeibl COECIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

O6mas xapakrtepuctuka 3aeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTETIEHU OKUCIEHHUSA. A30T, paclpOCTpaHEHUE B MPUPO/IE,
¢usznueckre U XuMuyeckue cBoiicTea. KpyroBopotT azora B nmpupojae. AMMHaK, €ro
dbu3HYecKue U XUMHUYECKUE CBOMCTBA, MojlydeHue U npuMmeHenue. Coiaum aMMOHMS,
uX GU3NYECKHE U XUMUUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHCJIOTa, €€ ToyiydeHue, (GU3NYECKHe U XUMUUYECKHUE
cBoiicTBa (0OIlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnons3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuii. XUMUYECKOe 3arpsi3HEHUE OKPYXKAIoIel cpeibl COSTUHEHUSIMU a30Ta
(KUCIOTHBIE NTOKIM, 3arpsi3HEHHE BO3JAyXa, MOYBBl W BoAo&MOB). docdop,
aloTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OOPEHHUIA.

O6mas xapaktepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTIEpOoHd,  aJUIOTPOIHBIC
Monu(UKALMK, PACTIPOCTPAaHEHHE B TMpupone, (HU3UYECKUE U XUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriiepoaa B npupoge. OKCuabl yriiepona, ux
duznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIYYCHHE U TPUMEHEHUE. DKOJOTHYECKHUE MPOOJIEMBI, CBS3aHHBIE C OKCHIIOM
yrieponaa (IV), rumore3a rio0adbHOr0 MOTEIUICHUS KIMMAaTa, TapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3NYECKHE M XMMHUYCCKHE CBONCTBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHSI 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAUHEHUSIX
yriepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpuponHble HMCTOYHHUKM YIJIEBOAOPOAOB (Yrojib, MOPUPOJIHBIA ra3, HePTh),
MPOAYKTHl WX MepepadoTKu (O€H3MH), UX POJib B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTue 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPAX, OEJKaX, YriIeBoJax — U UX
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poJii B OKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBA, IOJyY€HHE W
npumenenne. CoenuHeHus KpeMHusi B mpupoje. OOuue mnpeacTaBieHus o0
okcune kpemuus (1V) u kpemHueBoit kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpouTeIbHbIE MaTepHUallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HMCMHOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHrne oOpas3IoB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI,
POBEICHUE KAUY€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TIPOTEKAHUS, OIbBITHI, OTpaKarolue (PU3NUECKUEe M XUMHYECKHE CBONCTBA
raJjoreHoB M WX COCAMHEHUM (BO3MOXKHO HKCIIOJIb30BAHUE BUJICOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpaslaMu XJOpHAOB (TAJIOTEHUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W e€  coeAUHEHUSIMHU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOJIOICHUE TIporiecca OOyTIIMBaHUs caxapa MoJl JICHUCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HW3YyYEHHE XHUMHUYECKHUX CBOMCTB
pa30aBiIeHHON CEpPHOM KHUCIIOTHI, MPOBEACHUE KAUeCTBEHHON peakliuu Ha cyibdar-
MOH U HaOJIOJeHHEe TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu azora, ¢ochopa U UX COEIUHEHUU (BO3MOXKHO HCIOIH30BAHUE
BUJIeOMaTepraoB), oOpas3mamMu a3oTHBIX U (pocPopHBIX yaoOpeHul, mojgydeHue,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMil Ha UOH aMMOHUS U ¢GocdhaT-uOH U U3yYEHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3aUMOJCUCTBUE KOHLICHTPUPOBAHHON A30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCTIOJIb30BaHUE BHJICOMATEPUATIOB), W3yUYCHHUE Moienei
KPUCTANTMYECKUX pemETOK anMaza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
MPOIIECCOM  aZICOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPONCTBOM TPOTHBOTA3a, MOJMydYeHUE, cOOMpaHue, paclio3HaBaHUE M M3yUCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBECHNE KauyeCTBEHHBIX peakiuii Ha KapOOHAT H
CWIMKAT-UOHbBl W HW3y4YE€HHE MPHU3HAKOB HUX NPOTEKAHHUS, O3HAKOMIIEHHE C
MPOAYKIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PpEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHenmmne HeMeTaaIbl U UX COCAUHEHUS Y.

MeTansbl M UX COeIMHEHUS

OO0mrast XxapakTepUCTHKAa XUMHYECKIX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemMeHToB J[. W.
MengeneeBa u crpoeHust atomoB. CTpoeHue MetaiioB. Merajuinueckasl CBA3b U
METAJUIMYECKasi ~ KpUCTaUIMYecKass  pemérka.  DJIEKTPOXUMHUYECKUM  Psif
HarnpsbkeHut metamioB. Ou3nueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O0mue
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crocoObl MoydeHus: MeTayioB. [loHsATHE O KOPpPO3UM METAIIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajdb, YYT'yH, AIOPATIOMUHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{emounple MeTaJuIbl: MoJIOkeHNE B [leproanueckoil cucTeMe XMMHUYECKHX
anemeHnToB JI. M. MeHaeneeBa, CTpO€HHME MX aTOMOB, HaXxOXICHUE B TMPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUabl U
TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB U HUX
COCIMHECHUM.

[[lenouyHO3EMENBHBIE METAJUIBI MAarHMii W KaJIbIUW: TOJIOXXEHUE B
Ilepuonnueckon cucreMe xumudeckux sinemeHTos JI. 1. Menneneesa, ctpoeHue
UX aTOMOB, HAaXOXJI€HUE B Ipupoae. PU3NUECKUe U XUMUYECKHE CBOMCTBA MATHUS
U Kaiplwsa. BakHeimme coeauHeHUs Kaiubliusg (OKCUJ, THUIAPOKCHUI, COJIN).
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMH: OJI0O)KeHUE B [lepnoanueckoi cucTeMe XMMHUYECKHUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJE€HUE B mnpuponac. Puzndeckue u
XUMHUYECKHE CBOMCTBA alfoMUHMsI. AM(OTEpHbIE CBOWCTBA OKCHJA U THIPOKCH]IA
ATIOMHUHMUS.

XKeneso: nonoxenue B [leprognueckoil cuctemMe XUMHUYECKUX 3JIEMEHTOB /JI.
N. MeHnneneeBa, cTpoeHHWE aroMa, HaxoxkjaeHue B mpuponae. dusmyeckue u
XUMHYECKUE CBOMCTBA sxene3a. OKCubl, THAPOKCUIbI U conu xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyYEHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpasllaMi METAJIOB M CIUIABOB, HX (U3UYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEW B3aWMOJCHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOYKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOW BOJBI, IPOLIECCAa TOPEHUS Kele3a B KUCIOPOIe
(BO3MOKHO  HCMOJB30BAaHUE  BUIAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KAUeCTBEHHBIX PEaKIUil HA MOHBI: MAarHWs, KajblUs, allOMUHUSA, LIMHKA, jKelie3a
(1) u xemne3a (1), mequ (I1), HaOIrOACHUE W OMTUCAHKE TTPOIECCOB OKPAITUBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalusg U KaiblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HCCIIeJOBAaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHHUS
Y THIPOKCUJA [IMHKA, PEIICHUE DKCIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «Baknenmne
METAJUIBI U KX COCTMHEHUSY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HH YeJIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakiuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABIICHUSX.
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XUMHUYECKOe 3arps3HEHHE OKpY’Karolmlell cpeasl (MpeienbHas IOMycTUMast
KOHLEHTpalus BeulecTs, aanee — [1JIK). Ponb xuMuun B pemieHnn 3KOJ0THYECKUX
npooeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHe 00pa3loB MaTepualioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHabl).

Mescnpeomemmunie cea3u

Peanmzamust MeXnpeaMeTHBIX CBA3€H MpU HM3yYeHHH XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAayYHBIX
MOHSITHH, TaK Y TIOHSITHH, SIBISIFONTUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEAMETOB
€CTEeCTBEHHO--Hay4YHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TIOHATHS: HAYYHBIH (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIAaCCUPUKAIUI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCMIEPUMEHT, MOJICJIMPOBAaHNE, H3MEPECHUE, MOJIEb, SBJICHUE, MaPHUKOBHIMI
3¢ eKT, TeXHOIOT U, MaTePUAIIbI.

Odwusuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIH]I,
U30TOIbI, PaJAMOAKTUBHOCTH, MOJIEKYJA, JJICKTPUUECKUN 3apsll, MPOBOJIHUKH,
NOJYIIPOBOAHUKH, JTUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIITMNYECKas
pemérka, CruiaBbl, (U3MYECKHE BEIWYUHBI, €AMHHUIIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunTes, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadmsa: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIC IOPOIHI,
MOJIE3HBIE MCKOIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOy4YeHHs XMMUU B €IMHCTBE YYEOHOU U
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIU3AIIUNA 00yUYarOIITUXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paciIipeHue OMnbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJI€ B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIECHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIJIAJIETh JIOCTOBEPHOM HMHQOpMaLUei O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHUpa U 0OIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIEIOBATEIbCKON, TBOPYECKOM MW JPYTHX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITEIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIM B TIpOllecCe OTOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE U IIOCTYIIKM CBOMX TOBApULIEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABIECHUSI O BEIIECTBE U XMMHUYECKOW PEaKLHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE Ji1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
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HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOU
JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEHHIO M TO3HAHMIO, JIF0OO3HATENBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEILCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOy4YeHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHWE TMOCJCACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOJIEHUS aIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poa,
yBOKEHUE K TPYAy M pe3yibTaTaM TPYJAOBOM AEATETLHOCTH, B TOM YHCJE Ha
OCHOBE TMPHUMEHEHUs MPEIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIH BBHIOOD
UHAUBUAYATBHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHHI,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIEeCTBOBaHUS, MOHMMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GuznuecKoMy U TICUXMYECKOMY 3/J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
MpaBuI 0€30MAaCHOTO MTOBEJCHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUsX,
YTPOXKAIOIINUX 310POBbIO U KU3HH JIIOACH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, I MMOBBILICHUS
YPOBHSI  DKOJOTMYECKOW  KYJIbTYpbl, OCO3HaHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM M IMyTeld UX PEIICHHUS MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMeTHBIX pPE3yNbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUST MUPOBO33PEHUSI OOIICHAYy4YHbIE TOHATUS (3aKOH, Teopus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOe.), KOTOpPbIE
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HCIIOJIB3YIOTCS B €CTECTBEHHO-HAaYYHbIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUHI M3 ATUX MPEAMETOB (POPMHPOBATH MPEICTABICHUE O IEJIOCTHOM
HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OecneunBaioT (popMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

ba3zoBble JJornyeckue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHUYECKUX TMOHITHH (BBIACTSATH UX XapaKTEepHbIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHITHUSIMH), UCIIOIH30BATh
MOHSTHUS JJIs1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHHS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUUYECKHUX BEIIECTB U XMUMHUYECKHX PEaKIIHM,
yCTaHABIIMBATh TMPUYMHHO-CJIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICIYKTHUBHBIC, 10 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS

yMEHHE TMPUMEHSATh B TIpollecce TO3HAHUS TOHATHUS (NPEIMETHhIE W
METanpeIMETHbIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJIENH, UCTIOIb3yEMbIE B XUMHUH,
IpeoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJICIIbHBIE TPEICTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TT03HAaBATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMBbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHi,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBS3HM U
IPOTUBOPEUHUS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IMOCTABJICHHBIE BOIMPOCHI B Kauy€CTBE HHCTPYMEHTa
MO3HAHWA, a TaKkKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHWIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHHYECKHX O3KCIEpUMEHTOB, YMEHHE HaOIIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POPMyIUpPOBATH OOOOIIECHUS H
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojenaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATH U HWHTEPIPETUPOBATH HH(POPMALIHIO
Pa3IUYHBIX BUJAOB U (OPM MpPEACTABICHHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIONYJISIpHASL  JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHHS, CIPaBOYHBIC
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mocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPCUYHUBYIO W
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

YMCHHE TPUMEHSTh PA3JIMYHBIC METOJBI W 3alpOChl MPHU IMOUCKE W OTOOpE
nH(OpPMAITMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHCHUS
y4eOHBIX U MMO3HABATEIBHBIX 3a/1ad OMPECIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
00JaCTH  MCTOJB30BaHMS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIJICHUE KYIbTYpPOW aKTUBHOTO UCTIOJIB30BaHHUS PA3IMUHBIX TOUCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTHUMANBHYIO (hOpMy TIpeacTaBlieHus HH)OpPMAIUU |
WITIOCTPUPOBATh peIlaeMble 3a/ladll HECIOXHBIMH CXeMaMH, Juarpammamu,
ApyruMH popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE UCIOJb30BaTh M aHAJM3UpOBaTh B Tporecce Yy4YeOHOH u
MCCIICZIOBATEIBCKON JEATEILHOCTH MH()OPMAIMIO O BIMSHHHA MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3WCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYXKAIOIIeH MPHPOIHOM
CpE/IbL.

KoMvmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUSI:

YMEHHUs 3aJlaBaTh BOMPOCHI (B XoJe awanora W (WIH) JHCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMoW TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
JESTENBbHOCTH B YCTHBIX UM TMHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XUMUYECKOr0 JIKCIepuMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE y4y&€Ta OOIIMX HHTEPECOB U COTJIACOBAHMS
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHne KPUTEPHEB TO OICHKEe KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PerynsiTuBHbIe YHUBePcaIbHbIE YUeOHbIe IeiicTBUS:

YMEHHE CaMOCTOATEIBHO OINPENCISITh IMENH JEATeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISIT, KOHTPOJIUPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »(h(HEeKTUBHBIE CIOCOOBI PEeIICHHs] YICOHBIX H
MO3HABATENBHBIX 33/1a4, CaMOCTOSITEIbHO COCTABISATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OIICHWBATh COOTBETCTBUE MOJIYUYCHHOTO DE3yJibTaTa 3asBICHHOW €M, YMCHHE

MCIIOJIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEJIaraeéMbl€ B YCJIOBUU 3a1aHUM.
HNPEIMETHBIE PE3YJIBTATDBI
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B cocrtaBe mnpeaMeTHBIX pPE3yJabTAaTOB IO OCBOCHUIO 00s3aTEIHHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHON (enaepaibHON padoueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4dHbIC 3HAHUS, YMEHUS M CIIOCOOBI
NeHcTBUM, creuudpuueckue s TOpeAMETHOM o0sacth  «XUMHS», BHJIbI
NEATENIBHOCTA 1O  TMOJYYEHHIO HOBOTO  3HAHUS, €ro HUHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OO0YUAIOIMIUXCS YMEHUM:

e PACKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpPOIHASE M HEOTHOPOJAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHCHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCIJIOTA, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHUS, XMMHYECKas PEaKIus, KiIacCU(PUKAIUS pPeaKiuil: peakiuu
COCJIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKIUH 3aMEUICHUs, PEeaKIUu
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paauyc
aToOMa, XMMHMYECKAsl CBs3b, IOJISIPHAS W HEIOJISIpHAs KOBAJEHTHAs CBS3b,
VOHHAsI CBs3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Jis1 BEILIECTBA
(MpoleHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

e WUIKOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XWUMHWYECKUX IIOHATHU U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (HOpMYI
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

e ONpENETSATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKHCJCHHUS  DJEMEHTOB B  OWHApHBIX  COCAMHCHHSX,
IIPUHAJIC)KHOCTh BELIECTB K OINPEACIEHHOMY KIACCY COCIUHEHHM I10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHAss ¥ WOHHAas) B
HEOPraHUYECKUX COCIUHECHUSAX;

e packpeiBaTh cMmbica llepmogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX MOJIOKEeHUsA B llepmogmueckon cucreme,
3aKOHOB COXPAHEHHSI MAacChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIAPHOTO YYE€HUs, 3aKOHAa ABOTaapo;

e OIHKCHIBATHL M XapakTepuszoBaTh TabnuuHyto (opmy Ilepuoanueckoit
CHCTEMBbl XMMHYECKHX DJJIEMEHTOB: pAa3JINuyaTh IIOHITUSA «TJIABHAA
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnmna)», maneie u



[punoxenne xk OOIT OO0
MAOY «COLI Ne 32» Ne 16

OOJpIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPHIE HMEIOTCS B
tabimue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. .
MenpneneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, o0IIee YUCIO 3JIEKTPOHOB
U pacrpeieieHHe UX M0 IEKTPOHHBIM CIOSM);

e KJACCU(PUIMPOBATH XUMHUUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIECTBA,
XUMHYECKUE peakiuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKUUU
BEUIECTB, MO TEMIO0BOMY 3D (DEKTy);

e XapaKTepu3oBaTh (OMUCHIBATH) OOIIKME XUMHUYECKHE CBOWMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

e IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAICHUA B
Pa3TUYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JOJIO XUMHYECKOro »JJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

e TIPUMEHSATH OCHOBHBIEC ONEPAIIMU MBICIUTEIBHON NEATEIIBHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOJICHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CIIENOBAaTh IMpaBWIaM  IOJIb30BaHHUS  XMUMHUYECKOW  MOCYAOM H
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJTHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TMOJXYYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeUIECTB (BOAOpPOJa M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JI€W pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHUE  HKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCJIOT C MOMOIIBIO MHIUKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U IPYTHUE).

K xoniy oOydenus B 9 Kiaacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e pACKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEILIECTBO,
CJIIOKHO€ BEILECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
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OKHUCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBSI3b, TEIIOBON 3(PdekT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, BJEKTPOJUTHYECKAsT IUCCOLMAINS, PEAKIMM HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb, OKHCIEHHE H  BOCCTAHOBJICHHUE,
ajuiotponusi, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHas,
MeTaJUTM4ecKasi), KpUCTaJUIM4ecKass peméTka, KOPpO3Hus METaJLIOB,
CIJIaBbl, CKOPOCTb XHUMHUYECKON pEaKUHuH, TMPEAeTbHO IOMyCTUMAas
koHnentpauus [1JIK Bemiectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHSITUU W
NPUMEHSTh 3TH OHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEIATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COeQuHEHUuN 1o (GopmysiaMm, BHI XUMHYECKON
CBs3M (KOBAJICHTHAsl, MOHHAs, MeETaNIMYecKas) B HEOPraHMYECKHUX
COCIMHEHHUSX, 3apsii MOHA [0 XUMHUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAacTBOpPaX HEOPraHMYECKUX COCIUHEHUH, TUI KPUCTAIUIMUYECKOMN
PEETKH KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cMmbici Ilepuomnueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHE: OINUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pasnmuuaTh TOHATHS «IJIaBHas moarpymnmna (A-rpymnma)y MU «moOodHas
noarpynmna (b-rpynma)», Maneie u OoJblIM€ MEPHOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIee 4YHCIO JJICKTPOHOB U
pacmpeneneHue WX 10 DIEKTPOHHBIM CJOSIM), OOBACHITH OOIIue
3aKOHOMEPHOCTH B U3MEHECHUU CBOMCTB 3JIEMEHTOB U UX COCAUHCHUHN B
npeaenax MajlblX IEPUOAOB M TJIaBHBIX MOATPYIII C YUYETOM CTPOCHUS HX
aTOMOB;

KIaCCU(UIIUPOBATH XUMUYECKHAE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEILECTB, MO TEIJIOBOMY 3(PGEKTy, 10 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX PJIEMEHTOB);
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XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHUPUUECKUE XUMUYECKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKJIas OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMTHUYECKOM JTUCCOIMALMM  KHUCIIOT,
1€JI04Y€N U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMHA NOHHOIO
oOMeHa, ypaBHEHUsI pEaklMi, MOATBEPKAAIOUIMX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXYy BEIIECTBAMHU PA3IMUHbBIX KJIACCOB,;
pPacKpbiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUS YJIEKTPOHHOTO OajlaHca 3TUX PEaKIIHii;
POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TPEBpAIllCHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIISITh  OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJIIPHYK) MacChl
BEIIIECTB, MAaCCOBYIO JIOJNIO XHMHYECKOTO JdJieMeHTa 1o Qopmyse
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUY;

coOmoaTh  MpaBujia  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM 000OpYyJOBaHMEM, a TakkKe INpaBuiia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSIMH IO BBINOJIHEHUIO
1a00paTOPHBIX XMMHYECKUX OIBITOB 10 TMOJYYCHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOAUTH  PEaKIWW, MOATBEPXKIAIONIME  KAa4eCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpUI-, OPOMHU/I-,
noaua-, kapOoHat-, ¢ocdar-, cuIHMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE OINEpAllMd MBICIUTEIBHOW AEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHCHHE, O0O0OOIIEeHNEe, CHCTEeMaTH3allMIO, BBHISIBICHUC
NPUYMHHO-CIIEICTBEHHBIX CBA3€M — JJIs W3YUYEHHsS] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HAOJIFOICHNe, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEaIbHBIN U
MBICJICHHBIN ).
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8 KIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (PPOBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Paznea 1. IlepBoHayanbHble XMMHYeCKHE TIOHATHSA
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 bubnuorexa [JOK
' MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
19 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20

Pa3znen 2. BaxuHeiinue npeacraBuTe I n

HCOPraHnvIeCKMUX BelieCTB

Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
29 Bomopoa.Ilonstue o kucimorax 8 bu6mmoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [TonsaTue 06 bu6mmoreka [JOK
2.3 5 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30



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
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Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoauyeckasi cucrema xummuieckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U

31 [Iepnoanueckas cucrema ; bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. U. https://m.edso0.ru/7f41837c
Memnnene-eBa. CTpoeHHe aToMa
XuMudeckasi CBS3b. BuGmiorexa LIOK

32 OKueHTE L HO- 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIBHBIC pCaAKIINN

bubnuorexa [JOK
Hroro o paszeny 15 https:// m.edso;I ru/7f41837c
PezepBHOe Bpemst 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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9 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne n/m P Konrpoiasbubie | IlpakTuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
11 [ToBTOpeHue u yruyoaeHue 3HaHUH 5 1 bubmuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS] JUCCOIUALIMSL. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6m1ast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' PYIHEL 2-€P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymnmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
COEJIMHEHUS
24 OO11ast XapakTepUCTUKAa XMMUYECKUX 3 1 9 bubnuorexa [IOK
' anemeHToB |VA-rpynnsl. Yrieposa u 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
https://m.edsoo.ru/7f41a636
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erMHI/II\/JI 1 UX COCAUHCHU
Wroro mo pazueny 25
Pasnen 3. Merasuiibl U MX COeIMHEHUS
bubnuorex K
3.1 OO01re cBOCTBA METAILIOB 4 httrSsJ:I// ;.sdszcl)_.l r(3/7f41a636
3.2 Bakueiimme MeTauIbl U KX COSIUHEHUS 16 1 2 Etfgsﬂll;ﬁf;;?r(als £412636
Hroro mo pazueny 20
Paznea 4. Xumusi v oKpy:Kaomasi cpeaa
4.1 BemectBa 1 MmaTepuainbl B )KM3HU YEIIOBEKA 3 bubmorexa LOK
https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PezepBHOE Bpemst 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
pecypchl

1 [Ipeamer xumun. Posie xumuu B KU3HA 1 bubnuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAX TIO3HAHKS B XUMUHU 1 brbmorexa [TOK

A https://m.edsoo.ru/ff0d227e
[Ipaktrueckast padota Ne 1 «IIpaBuia paboTh
3 B 1aboparopuu U NpuémMbl 0OpalleHus ¢ 1 bubmroreia LIOK
parop P part https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM)

4 Uuctele BemecTBa u cMecu. CriocoObl 1 bubnuorexa [JOK
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padota Ne 2 «Paznenenue

5 cMmecell (Ha mpuMepe OYUCTKY TOBAPEHHOM 1 bubmorexa HOK

pHMED P https://m.edsoo.ru/ff0d28c8
COJIH )»
bubnuoreka [JOK
6 A 1
TOMBEH MOISKYIRE https://m.edsoo.ru/ff0d2a6¢c

7 XUMUYECKUE DTIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XUMHUYECKHX BIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cIOKHBIE BELIECTBA 1 bubmorexa HOK

P B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 bubnuorexa [IOK



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
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https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bu6mmoreka [{OK

1 X .B
0 umMudeckas popmyna. BaneHTHOCTh aTOMOB httos://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
11 OTHOCHUTENBHAS aTOMHAsT Macca. bubnuotexa [JOK
OTtHocuTenbHasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMAYECKOTO 3JIeMEHTa B bubmmoreka [{OK
COCTMHEHNH https://m.edsoo.ru/ff0d350c
13 KomnnuecTtBo BemectBa. Mosib. Mosisipaast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUSI. bu6moreka [IOK
XuMuUecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBUS MPOTEKaAHUS bubnuoreka [IOK
15 .
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA bubnuoreka [JOK
110 YPaBHEHUSIM XUMHUUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMU4eCKUX peakiuil
18 (coe I/IIf;HI/I}Iu a3JI0’)KCHUS 3a1\lZe euHI/I}I bubmmorexa [JOK
A > P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHne 1 Bubmmorexa LIOK
t AHCT: Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HAaHUH
20 KonTtposneHas padota Nel mo teme 1 bubnuorexa [IOK

«BelecTBa 1 XUMHYECKHUE PCaKum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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Bo3nyx — cmecs rasoB. CocraB Bo3ayxa.

21 Kucnopox — 31eMeHT ¥ IPOCTOE BEIIECTBO bubmmorexa [TOK
P p ) https://m.edsoo.ru/ff0d448e
Os3on
dusuyeckue U XUMHUYECKUE CBOMCTBA
22 KHCJIOpoJia (peakiuy OKUCIIEHUS, TOPEHUE) bubmorexa HOK
p p - TOP ' https://m.edsoo.ru/ff0d4614
TTousarue 00 okcumax
CriocoOpl MostyueHust KUCIopo/ia B
23 J1a00PATOPUHU U IIPOMBIIIIIEHHOCTH bubnmorexa [TOK
patop p ) https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoi 3PpheKT XUMHUYECKON peaKITnu,
24 IIOHSATHE O T(i)(bMongquCKOM paBH:HI/II/I bubmmorexa TOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUCCKHUX PEAKITUIX
Tommmso (HedThb, Yroiab U METAH).
25 3ar HSHGI-EI/qu];OS ¢ a, CII0COOBI zzro bubmmorexa TOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u codbupanue KUCIopoaa bubmmorexa [IOK
i N p posa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TToHaTHe 0 KHCIIOTAX U COJISIX bubmorexa LIOK
https://m.edsoo.ru/ffod50d2
30 CriocoOslI moTyueHust BOAOPOIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme

31 «ITonmydyenue u cobupanue Bogopoaa bubmiorexa HOK
> P posia, https://m.edso00.ru/ffod4f42
W3YYCHHE €ro CBOHCTBY
bu6mmoreka [{OK
32 M i1 00BE .3 A
OAPHEIM OUREM rason. Jaxon ABOTazIpo https://m.edsoo.ru/ff0d542e
Brrancienust 00bEMa, KOJIMUECTBa BEIIECTBA
33 rasa o €ro M3BeCTHOMY KOJIMUYECTB bubmiorexa HOK
.. Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WIN 00BEMY
Berancnenus 006EMOB Ta30B 0 YpaBHEHHIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
p . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 dusnyeckrue U XUMHUYECKHE CBOMCTBA BOJIBI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsarre 00 bubnuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbie 1
37 HEHACHIIIEHHBIE PACTBOPLL. MaccoBast 101 bubmorexa LHOK
P P A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTuueckast padota Ne 5 o Teme
38 «IIpuroToBieHne pacTBOPOB C ONPEAECIEHHOM bubmorexa LOK
p N . p p e https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JICi paCTBOPEHHOTO BEILECTBAY
39 KounTtponsnas padora No2 no teme 1 bubnunoreka [JOK
«Kucnopoa. Bomgopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tonmyuenune u XuMU4eECKHE CBOWCTBA bubnuorexa [IOK
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KHCJIOTHBIX, OCHOBHBIX U an)OTepHBIX
OKCHJO0B

https://m.edsoo.ru/ff0d664e

OcHoBaHwusI: COCTaB, KaccuuKaIms,

bu6mmoreka [IOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XUMHUYECKUE CBONCTBA bubnuorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tosydenne u XMMHUYECKUE CBOMCTBA KUCIOT Bubamorexa [IOK
v https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIocoObI bubnuorexa [JOK
MOJIY4YECHHS, XUMUYECKUE CBOMCTBA https://m.edso0o.ru/00ad9474
[IpakTuueckas padota Ne 6. Permenue
47 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'enernueckas cBsi3b MEXKy KilaccaMu bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnuoreka [JOK
49 O06o01eHre 1 cucTeMaTr3amys 3HaHUH
H H https://m.edsoo.ru/00ad9ch2
KounTtponsnas pabora Ne3 mo teme
" bubnunoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX 1
. https://m.edsoo.ru/00ad9ela
COEMHEHU M
[TepBbie MOMBITKU KIACCHU(PUKAIIUU
bu6mmoreka [JOK
51 XUMUYECKUX 3J1eMeHTOB. [loHaTHE 0 rpynmax

CXOJHBIX 3JICMCHTOB

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



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[Ipunoxenne xk OOIT OOO

MAOY «COII Ne 32» Ne 16

[Iepnoanueckuit 3axoH u [lepnoanyeckas

52 cUcTeMa XUMUYECKUX 35ieMeHToB J[. 1 bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Meuneneena
53 Tlepuoawl, rPYIIIbL, ITOATPYIIIILI bubnmorexa LOK
PHOBL, TPYIIIBL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX sIJIED. bubnuoteka [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue IeKTPOHHBIX 000JI0YEeK aTOMOB
55 anemeHToB Ilepuonnueckoit cucremsr J{. U brbmorexa [TOK
pHoa T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTHKa XUMHUUIECKOTO DJIEMEHTA T10
. bubnuorexa [JOK
56 ero nosoxeHuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
. Y. MenneneeBa
3nauenue [leprnoanmdeckoro 3akoHa ajis
57 pa3BuTHUs Hayku U ipaktuku. /1. 1. bubnuoreka [IOK
MenneneeB — y4EHBIN, MTEIaror U https://m.edsoo.ru/00ada96e
rpakJIaHUH
DIIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubnuoreka [JOK
58
XUMHAYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHag xumMudeckas CBsA3b Eubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonasapHas XuMHUYECKas CBI3b bubmorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoiasspHas XUMHYECKas! CBA3b bubmnorexa [JOK
p https://m.edsoo.ru/00adaab9
62 CTeleHnp OKUCIIEHUS bubmorexa LIOK

https://m.edsoo.ru/00adae28
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63 OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIINN 1 bubamorexa [OK
https://m.edso00.ru/00adb076
bu6mmoreka [IOK

64 OKMCIIMTEIN U BOCCTAHOBUTEIH 1 https:// m.edsoi_.[ ru/00adb076

65 Kontponsnas pabora Ne4 o teme «CtpoeHue 1 1 bubnuorexa [JOK

aToMa. XUMHYECKas CBI3b» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK

CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [JOK

CHCTEMAaTH3alHs 3HAHHUI https://m.edso0.ru/00ad9cb?2
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK

cUCcTeMAaTU3aIys 3HaHUuH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4
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9 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
uugpoBbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue op
Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypcsbl
[Iepnoanueckuit 3akoH. [lepnoanueckas
bu6mmoreka [{OK
1 cucTeMa XMMHYeCKuX 3yiemeHToB JI. W. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUU CBOWICTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 brbmorexa [TOK
P p https://m.edsoo.ru/00adb6b6
MEepHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xXuMHuueckoil CBSI3U U THIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHuM 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kacca
5 Knaccudukanus XuMHYECKUX peakuii Mo 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKON PEaKIIHH.
7 [ToHATHE O TOMOTEHHBIX U T€TEPOT€HHBIX 1 Bubmmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peaxiusax
3 [ToHATHE O XUMHUYECKOM PAaBHOBECHUHU. 1 bubnmoreka [JOK
@DakTOopbl, BIUAIOIINAE HA CKOPOCTh https://m.edsoo.ru/00adc28c
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XUMHYECKON PCaKun U MOJIOKCHUC
XHUMHUYCCKOTO paBHOBCCHUS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 2MEKTPOIIUTHYECKON JUCCOLMALINH. bubnuorexa [JOK
CunbHbI€ U ci1a0ble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HMouHble ypaBHEHUS peaKIui bubmmorexa [OK
yp peak https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI
12 B CBETE IIPEACTaBICHUI 00 bubmmorexa LOK
P _ https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XHWMHYECKUE CBOMCTBA COJIEH B CBETE
13 MpeICTaBICHUH 00 3IEKTPOIUTUYECKOI Bubmmorexa [IOK
pedl P https://m.edsoo.ru/00add8b2
JMICCOLIMAIlNN
14 [TonsaTue o runmpoause comuei Bu6mmorexa [IOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 O60061eHue e i
ODHICHIE I CHCTEMATHSAMI SHATH https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [JOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KounTtponsnas pabora No2 no teme
17 «INEKTPOTUTUYECKAS TUCCOLIHAIINS 1 bubmmorexa [JOK
P A HHat. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
18 OO1as XxapakTepucTUKa raJloreHoOB. bubnmoreka [JOK
XHUMHUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. CosiHast KMCIOTA, bubnuorexa [IOK
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XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «ITonmyuenue CoNSTHOM KUCIIOTHI, H3y4eHUe bubmorexa HOK
Lo ek https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Berurcnenus o ypaBHEHUSIM XUMHYECKUX
21 €aKIUH, €CITM OJTMH M3 PEarcHTOB JaH B bubmorexa HOK
p ’ P https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mras xapakTepucTuka 31eMeHToB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIANA CEPHI.
23 Haxo>1<p €HHe cepbl I/I(beé coe I/IHCEII/II‘/JI B bubamorera LOK
a P fl https://m.edsoo.ru/00ade64a
pupoie. XMMHUYECKHE CBONCTBA CEephI
24 CepoBonopo, cTpoeHue, (pu3ndeckue u bubnuoreka [IOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KUCIIOTA,
25 (bu3HYecKre 1 XUMUYECKHE CBOKCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKlnu, JIeXKaIIle B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIoco0a MoTydeHus bubnuoreka [JOK
CEepPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COSAUHEHUSIMHU CEPhI
97 Brrunciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
08 OO1as XxapakTepucTuka IeMeHToB VA- bubnmoreka [JOK

rpynnsl. A30T, paclipoCTpaHEHHE B

https://m.edsoo.ru/00adeeab
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npupoje, GU3nYecKne U XUMHUECKUE
CBOICTBA

AMMHaK, ero GU3NIeCKue U XUMUYECKHE

bu6mmoreka [IOK

29
CBOMCTBA, ITOJIy4CHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpaxTnueckas padota Ne 3 o Teme

30 «[TonyueHrne aMMuaKa, U3ydeHUE ero bubmorexa HOK

T Sk https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, eé Gpusndeckue u bubnuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnostb30BaHMEe HUTPATOB ¥ COJICH aMMOHHS

39 B KQYeCTBE MUHEPAIBHBIX YI0OpEHUN. bubnuorexa [JOK
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSAMHU a30Ta
®docdop. Oxcua pocdopa (V) u pochopuas

33 KHUCJIOTa, GU3UIECKUE U XUMHUUCCKHE bubmorexa [IOK

L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4eHUE
Hcnonws3oBanue GocdaToB B Ka4eCTBE
34 MUHEPAJIBHBIX YI0OOpEeHU. 3arpsi3HEHUE Eubmorexa HOK
p N yAObP - 24rP https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu

35 Yraepon, paclipoCTpaHEHHUE B IPUPOJIE, bubnuoreka [JOK
(bu3UYecCKre U XUMHUYECKUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHUUYECKHE CBOMCTBA. JKOJOTUYECKUE bubmuoreka [JOK
MpoO0IeMBbl, CBSI3aHHBIE C OKCHJIOM YTIIepoaa https://m.edsoo.ru/00adfebe
(V)

37 VronpHas KACIOTa U €€ COIN bu6mmoreka [JOK



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

[Ipunoxenne xk OOIT OOO

MAOY «COII Ne 32» Ne 16

https://m.edsoo.ru/00ae006¢

[Ipaktuyeckas padora Ne 4 o reme

38 "[Toy4eHue yrieKuciioro rasa. ]r?tl'frfsﬂll;ls:ciz?r?/% 0ac027e
KauecTtBeHHas peakiys Ha kapOOHaT-HOH"
[TepBoHauaNbHBIE TIOHATHUS 00 Bu6morexa [IOK

39 OpPraHMYECKUX BEIIECTBAX KaK O
COEMHEHIAX YIIepoa https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coennnenus Bubamorexa [JOK

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

[IpakTueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTABHBIX 33/]1a4 11O TEME bu6moreka [IOK
«Baxuelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS
KonTtponbHas padota Ne3 mo teme

42 «Baxnelimue HeMeTauIbl U UX 1 Bu6mmorexa [IOK
SS— https://m.edsoo.ru/00ae0el8
OO01as XxapaKTepUCTUKA XUMUYECKHX

43 9JIEMEHTOB — METAJUIOB. MeTannndeckas bubnuoreka [JOK
CBSI3b M METAJUIMYECKAs KPUCTAIUINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBa METAIJIOB
XUMUYECKHE CBOWCTBA METAIIJIOB.

44 DIEKTPOXUMHUYECKUH Pl HAIPSHKEHUM bubmorexa HOK
MCTAIOR https://m.edsoo.ru/00ae1156
OO11re cnocoObl MOJTyYeHUsT METAILIOB.

45 Crnasel. BeruncneHus no ypaBHEHUAM bubnuorexa [IOK

XUMHUYCCKUX peaKHHﬁ, €CJIM OJUH U3
PCarcHTOB COACPKUT IPUMECU

https://m.edsoo.ru/00ael156
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46 [lonsiTHE O KOPPO3UM METAIIIOB bubamorexa [OK
https://m.edsoo.ru/00ae1278
bu6mmoreka [{OK

41 [lenotrbte MeTAMIL https://m.edsocI)_.[ ru/00ael4b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubnmorexa LHOK
https://m.edsoo.ru/00ael4b2

49 IllenoyHo3eMeNbHBIC METAIIJIBI — KAJIBIIUN U bubmmoreka [{OK

MarHum https://m.edsoo.ru/00ael5e8

50 Baskneiiire coequHeHNs KalbIUs bubmorera [JOK
https://m.edsoo.ru/00ael5e8

51 O06o00meHre 1 CHCTEMAaTH3alis 3HAHUH

N . bu6moreka [IOK
52 JKécTtkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS httos://m.e dsogru 100261886
[IpakTrueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 bubmmorexa LOK
" https://m.edsoo.ru/00aelae8
yCTpaHCHHS
. bu6mmoreka [JOK
>4 Adtiomuiii https:// m.edsoc%.I ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64

56 Weneso bubmuoreka [JOK
https://m.edso00.ru/00ae1d86

57 Oxcunpl, THAPOKCH B U conu xkene3a (1) u bubnmoreka [JOK

xenesa (I11) https://m.edsoo.ru/00ae35e6

58 O0001IcHNEe B CHCTEMAaTH3alKs 3HAHU I

59 IIpaktuyeckas pabora Ne 7. Pemenue bubnuorexa [IOK
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SKCIEPUMEHTAIBHBIX 337a4 10 TEME https://m.edso0.ru/00ae3de8
«Baxuenime MeTailIbl U UX COCTUHEHUI
Brruucnenus mo ypaBHEHUSIM XUMHUYECKHX
€aKIUi, eCJIM OJUH U3 PearcHTOB JaH B
60 EI36L:FKC’I/IJ'II/I COII[Iep)KI/ITI:'IpI/IMCCI/I. " 1 brbmmorexa [OK
BerunciieHuss MacCOBOM IO BBIXOAA hitps://m.edsoo. 11/00ae1 750
MPOAYKTA PEAKIIHI
61 O06o001IeHe U CUCTEMAaTHU3aIUs 3HAHUHA 1
62 KonTponbnas pabora Ne4 no teme 1 1
«BaxHeue MeTajlibl U UX COSIUHECHUS
63 BeniecTBa u maTrepualbl B TOBCEAHEBHOM 1 bu6moreka [IOK
JKU3HU YEJIOBEKa https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 1 bubnuoreka [IOK
cpeapbl https://m.edsoo.ru/00ae4270
65 PoJib XuMuu B perieHrnn 3K0JI0TrHYECKUX 1 bubnuoreka [IOK
npoosieM https://m.edsoo.ru/00ae4270
66 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cucTeMaTU3alys 3SHaHUH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0001IEHNE U 1 bubnuorexa [IOK
cUCTEeMAaTHU3alys 3SHaAaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0o01IeHNE U 1 bubnuorexa [IOK
cUCTEMAaTHU3aIys 3SHAaHUN https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

I'.E. Pymsutuc, ®©.I'. ®enpaman Xumus 8 kinacc, yueOHUK.

I'.E. Pymsutuc, ®©.I'. ®enpaman Xumus 9 kinacc, yueOHUK.

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
A.T. BoponoBckux Pabouast TeTpajib Mo XUMHH 8 KJacc.
A.T. bopoHoBckux Pabouas Terpaap 1o xumuu 9 kiacc.

Kaprouku nist uHIuBUyanbHON paOOTHI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

MHTEPHET
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