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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1o XMMUU Ha YpOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUs COCTAaBICHA HAa OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeiIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, mpenacraBieHHbix B @I'OC OOO, a Ttakke Ha ocHOBe (enepanbHON pabodeit
InporpaMmbl BOCIIUTAHUA U C y‘IéTOM KOHICHIIUU IMPETIoAaBaHUA y‘-Ie6HOI“O npeamMera «XuMus» B
o0Opa3oBaTeNIbHBIX opranm3amsix Poccuiickoit @enepammm.

[Iporpamma 1o XuMHUHM Aa€T TMpPEACTaBIEHHE O IENsAX, OOIeH crparerud oOydeHws,
BOCIIMTAaHUS M PAa3BUTHA OOYUYAIOUIMXCS CpPEJACTBAMH Yy4eOHOTO TpeaMeTa, YCTaHABIMBAET
00s13aTeNIbHOE MPEIMETHOE COJACpIKaHUe, IMpelycMaTpUBaeT paclpeieiieHne ero mo KiaccaM u
CTPYKTYPUPOBAHUEC IO pa3aciiaM U TEMaM IPOrpaMMbl IO XUMUHU, ONIPCACIIACT KOJINYCCTBCHHBIC U
KauCCTBCHHBIC XapaKTCPUCTUKN COACPIKAHUA, PEKOMCHAYEMYIO MOCICAOBATCIBHOCTh H3YUCHUA
XUMHH C Y4ETOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBA3EH, JIOTMKM y4yeOHOro mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcs, OmpeneNsieT BO3MOKHOCTH TpeaMeTa JUIs peaTn3anui
TpeOOBaHMH K pe3yJabTaraM OCBOCHHS OCHOBHOW 00pa30BaTeNbHON MporpaMMbl Ha YpPOBHE
OCHOBHOTO 00I111eT0 00pa30BaHus, a TaKKe TpeOOBaHUH K pe3yabTaTaM OOy4eHHs] XUMUU Ha YPOBHE
uenel‘/i HU3YyYCHHUA TMNpEeaAMETa W OCHOBHBIX BHIOB y‘Ie6HO-H03HaBaTeHBHOﬁ ACATCIIBHOCTH
00y4JaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHWE XUMUU CIY)KHT OCHOBOH JUIsl (POPMHUPOBAHUS MHPOBO33PEHHSI 00YUaAIOMIETOCS, €ro
MIPE/ICTaBICHUM O MaTepUalbHOM €IUHCTBE MHUPA, BAKHYIO POJIb UTPal0T GOpMHUpyeMble XUMUEH
MPEACTAaBJICHUA O B3aUMOIIPEBPALICHHUAX OSHEPTHUU U 00 OBOJIIOOMH BCHICCTB B INPHUPOAC, O IMYTAX
pemeHuss TA00aTBHBIX  TPOOJIEM  YCTOMYMBOTO  Pa3BUTHSL  UYEJOBEYECTBA —  CHIPhEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliii BO3MOKHOCTEH JUIsl cCaMOPa3BUTHUS U (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJlT B ()OPMHPOBAHNE MBIIUICHUAS W TBOPUYECKHX CHOCOOHOCTEH 0O0yJaronimxcs,
HAaBBIKOB ~ UX  CAMOCTOATEIbHOM  yuyeOHOW  NeATENbHOCTH,  JKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX yMEHUH, HEOOXOJUMBIX Kak B TIIOBCEJHEBHOM JKM3HH, TaKk U B
npodeccruoHabHOM 1eATEIbHOCTH;

3HAKOMHT CO CTeNU(UKON HAYYHOTO MBIILJICHHS, 3aKJIaJIbIBA€T OCHOBHI IIEIOCTHOTO B3IJIs/1a
Ha €IMHCTBO MPUPOJBI W YEJIOBEKa, SBISAETCS OTBETCTBEHHBIM JTanmoM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOI IpaMOTHOCTH 00yUYaroUINXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHMSI K €CTeCTBEHHO--HAyYHBIM
3HaHMUSM, K TMPUPOJE, K YEIOBEKYy, BHOCHUT CBOM BKJIaJ B 3KOJOrH4Yeckoe oOpa3zoBaHUE
oOyuaromuxcs.

JlanHble HampaBjieHHs B OOYYEHMHM XUMHUU OOECIIEYUBAIOTCSA CHEHU(PUKON colep:KaHus
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS MeJarornyeckd aJanTHPOBAHHBIM OTPAKEHHEM 0a30BOM
HayKH XUMUU Ha OMPE/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHS OPHUEHTUPOBAH HAa OCBOCHHUE
0Oy4aroUMMUCS CUCTEMbI MEPBOHAYANBHBIX MOHITHH XUMHU, OCHOB HEOPraHUYECKON XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OPraHNnYeCKON XUMUH.

CtpykTypa cojaep’kaHUsl MpOrpamMMbl 1O XUMHHM C(HOPMHpPOBaHA Ha OCHOBE CHUCTEMHOTO
noaxona kK e€ miydeHuto. CopepikaHUE CKJIAJIbIBAETCS M3 CHUCTEMbI MOHATHUH O XMMHYECKOM
3JIEMEHTE U BELIECTBE U CHCTEMbI MOHATUI 0 XUMUYecKol peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpraHu30BaHbl MO0 MPUHIUITY MOCIEI0BATEIBHOTO pa3BUTHs 3HAHUI Ha OCHOBE TEOPETUUYECKUX
MPEJCTAaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akoHa /. . MenyeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MpEACTaBIECHUH 00 ANIEKTPOIUTUUECKOIN TUCCOIMALINY BEIIECTB B PaCTBOPAX.



TeopeTnueckne 3HaHUS pPacCMaTPUBAIOTCS HAa OCHOBE SMIMPHUUYECKU IIOJYYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBITIOJIHSS
GyHKIMU OOBSCHEHHS W MPOTHO3UPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXXHOCTEH MPAKTUYECKOTO
IIPUMEHEHUSI U TIOJyYEHUS] U3y4aeMBbIX BEIIECTB.

OcBoeHne MporpaMMbl IO XHUMHH CIIOCOOCTBYeT (OPMHUPOBAHHIO MPEJCTABICHUS O
XMMHUYECKOM COCTABJLIIOIIC HAy4YHOW KAapTUHBI MHUpa B JIOTHKE €€ CUCTEMHOM NPHUPOJBI,
LIEHHOCTHOTO OTHOLIEHMsI K HAyYHOMY 3HAHHUIO U METOJaM IO3HaHWs B Hayke. M3yueHue xumuum
IIPOUCXOJUT C IPUBJICYCHUEM 3HAHUUN U3 paHEE M3YYEHHBIX Y4EOHBIX IpeaMeToB: «OKpyxKarouui
Mup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu n3yyeHNn XUMUHU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOH HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHMS, IPAKTUUECKON JEATEeIbHOCTU YeJI0BeKa U KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJIbTypbl. 3agadya y4eOHOTO mpeaMeTa COCTOMT B (OpPMHUPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHUM — BaXXHEHIIMX (AKTOB, MOHSITUH, 3aKOHOB M TEOPETHYECKUX
MOJIOKEHUH, JOCTYMHBIX 0O0O0OIIEHNI MHUpPOBO33PEHUECKOI0 XapakTepa, fA3blka HAayKd, B
MPUOOIIEHNH K HayYHbIM METOJIaM IO3HAaHUS NMpPU M3YyYEHHH BEIIECTB M XUMHUYECKHX peakiuil, B
GbopMHUpOBaHMM W DPAa3BUTHUU [IO3HABATEIbHBIX YMEHUH U UX MPUMEHEHHMH B Yy4eOHO-
MO03HABATEIbHON W y4eOHO-HMCCIIeI0BATENbCKONW NEeSATEIbHOCTH, OCBOSCHUHM MpaBHJl O€30MacHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy u3ydyeHMM XUMHUU Ha YpOBHE OCHOBHOTO 0OIIero o0pa3oBaHUS Ba)KHOE 3HAUYEHUE
MPUOOPENH TaKKe LIeH, KakK:

— (QopMHUpOBaHNE WHTEUIEKTyaJlbHO Pa3BUTOM JMYHOCTH, TOTOBOM K €aMOOOpa30BaHMUIO,
COTPYIHHYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PEUICHHU, CIOCOOHON aJanTupOBaThCs K OBICTPO
MEHSIOIIKUMCS YCIIOBUSM JKU3HU;

— HampaBJEHHOCTh OOy4YEHHS Ha CHCTEMATHYECKOE TMPUOOIICHHE OOYydYaloImuXCcs K
CaMOCTOSITEJIbHOW MO3HABATEIBHOM JESITEIbHOCTH, HAYYHBIM METOJaM MO3HaHMs, (GOPMHUPYIOLINM
MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHUU;

— ofecrneyeHre YCIOBHM, CIOCOOCTBYIOIIMX TMPHOOPETCHHIO OOYYaIOMUMHKCS OTBITA
pa3sHOOOpa3HOW JEeATEIbHOCTH, MO3HAHMS M CAMOIO3HAHMSA, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (opmupoBanue obmel QpyHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae yMEHUI OOBSCHATh M OLIEHUBATh SIBJIECHUS OKPY/KAIOIIEr0 MUPA, UCHOJIb3Ysl 3HAHUS U OIIBIT,
MIOJIy4EHHBIE [IPU U3YYCHUH XUMUHU, IPUMEHSTh UX MPU PEIICHUH MpoOIeM B HOBCEAHEBHOM KU3HU
U TPYJOBOH JIESATEIBHOCTH;

— (gopmupoBaHue y oOy4aroluxcsd I'YMAHUCTHUECKUX OTHOLIEHHH, MOHUMAHUS LIEHHOCTH
XUMUYECKUX 3HAaHUH A BBIPAOOTKM HKOJIOTMYECKH 11€71ecO00pa3HOro MOBeAECHUss B ObITY U
TPYAOBOH JEATENBHOCTH B LENAX COXPAaHEHMsI CBOErO 370POBbS U OKPYXKAIOLIEH NpUpPOTHON
cpenpbl;

—pa3BUTHE MOTUBALMM K OOY4YEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCIMTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
pouIIs U HaIIPaBJICHHOCTH JAajbHEHIero 00ydeHus..

OO1iee yucio YacoB, OTBEAEHHBIX IS W3YyYEHHMs] XUMHHM Ha YPOBHE OCHOBHOI'O OOIIETro
obOpa3oBanus, coctaBuser 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9 knacce — 68
4acoB (2 yaca B HEJIENIO).



COJEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHBIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponp XvUMUM B JKM3HHM Ye€lIOBEKa. XMMHS B CHUCTEME HaykK. Tena u
BemiecTBa. Gu3nveckue CBOMCTBA BelIeCTB. ArperatHoe coctostHue Bemect. [lonsTre 0 MeTomax
no3Hanus B xumun. Yucteie BemecTBa U cmecu. CrocoObl pa3iesieHus CMECei.

ATOMBI ¥ MOJIEKYJIbI. XUMUYECKUE 3JIeMEHThI. CHMBOJIBI XUMHUUECKHX 31eMeHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumudeckas popmyrna. BaJeHTHOCT, aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH TOCTOSIHCTBA
coctaBa BemecTtB. OTHocuTenbHas aToMHass wmacca. OTHOCHTENbHAas MOJIEKYJspHash Macca.
MaccoBas 10JIsI XHMHYECKOT'0 2JIEMEHTA B COCIUHEHUH,

KonnuecTtBo BemecTa. Mouib. Mouisipaast macca. B3anmMocCBs3b KOJTMYECTBA, MACChl U YHCIIA
CTPYKTYPHBIX €MHUII BelecTBa. PacuéTel mo opmynaM XUMUUYECKUX COETMHEHUH.

dusznueckue M XUMUYECKHUE SBJICHHUS. XHUMHUYECKas peakius U e€ NpHU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIEeCTB. XHMHYECKHE ypaBHEeHHs. Kiaccudukaiuss XUMUYECKUX pPEaKIUi
(coenuHeHws, pa3IoKEeHUS, 3aMeIeHsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TOCYAOW, MpaBmiIaMd pabOThl B jabopaTopuu U TpuéMamu
oOpareHuss ¢ 7a00OpaTOPHBIM OOOpYIOBaHHEM, W3yYCHHE W ONHUCAaHWE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOMIOeHNe (PU3NUECKUX (TUIaBJICHHE BOCKA, TAsHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KUTIEHWE W KOHICHCAIUS BOJIbI) M XUMHYECKUX (TOPEHHE CBEYH,
MMPOKaJTMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOW) SIBJICHHA, HAOIIOIEHNE U
OTIMCaHUE TPU3HAKOB MPOTEKAHUS XUMUYECKUX PEakIui (pas3yioKeHue caxapa, B3auMOJICHCTBHE
CEPHOM KHCIOTBHI C XJIOpUIAOM Oapusi, pasznoxeHue ruapokcuaa meau (ll) mpu HarpeBanuw,
B3aMMOJICICTBHUE kene3a ¢ pactBopoM coiu meau (11), n3ydenune cnocoOoB pa3jeieHus: cMecei: ¢
MTOMOIIIBI0 MarHuTa, (UIHTPOBAHHE, BHIIAPUBAHHUE, TUCTUIUIAIMS, XpoMarorpadus, MpOBEICHHUE
OYHMCTKH TIOBAPCHHOW COJIM, HAONIOACHWE U OINHCAHWE pEe3yJIbTaTOB TPOBEICHUS OIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHHS MaCChl, CO3/IaHUE MOJIEICH MOJIEKYI (IIapOCTEPIKHEBHIX).

BaxHeiinmue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razo. CocrtaB Bo3ayxa. Kuciopon — 37I€MEHT U HPOCTOE BELIECTBO.
Haxoxxnenue kuciopoaa B mpupoje, GU3NIECKUEe W XUMHUUYECKHE CBOMCTBA (pEaklMH TOPECHHS).
Oxkcunpl. [lpumenenne kwuciopona. CrnocoObl TONMYYEHHS KHCIOpoJa B J1abopaTopuu  H
npoMbInIeHHOCTH. KpyroBopoT kuciopoaa B mpupoae. O30H — auIOTpOIHas MOIUGUKAIUs
KHUCJIOpO/Ia.

TemnoBoit 3ddexkr XumMuyeckoll peakuuu, TEPMOXUMUYECKUE YpaBHEHHS, 53K30- H
SHAOTEpPMHUUYECKHE peakuuu. TOIIMBO: yroiab M MeETaH. 3arpsA3HEHHE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT u mipoctoe BemecTBo. HaxoxaeHne Boaopoaa B mpupoe, Gu3ndecKkue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI mosrydeHusi. Kucinotsl u comnu.

MoutsipHbiii 00bEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HaceimeHHbie u
HEHACBIIIEHHbIE pacTBOPBL. PacTBOPUMOCTH BelIeCTB B Bojie. MaccoBas 10Jisl BEIIECTBAa B PACTBOPE.
Xumnueckue cBoMcTBa BOJbl. OcHOBaHUMsS. Poib pacTBOpOB B MpUPOJIE W B JKU3HU YEJIOBEKA.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heopranuueckux coeauHenuit. Okxcunel. Knaccudukanus OKCHUIOB:
coneoOpa3ymomiue (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoaeoOpasyromue. HomeHnkmnatypa
oKcUJI0B. DU3NUYECKUEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okCuaoB.

OcHoBanms. Knaccudukainus OCHOBaHWN: WIETOYM UM HEPACTBOPUMBIE OCHOBAHUSL
Homenknarypa ocHoBanuil. ®dusznueckne M XHMHUYECKHE CBOMCTBAa OCHOBaHuii. [lomydenue
OCHOBaHMUI.
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Kucnotel. Knaccupukanmus kucinor. Homenknarypa kucnor. dusznyeckue ¥ XUMHYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Comu. Homenknarypa coineil. ®dusnueckue M XUMHUYECKUE cBoicTBa coiied. [lomyuenue
COJICH.

I'enernueckas cBsA3b MEXKAY KlacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuit Ikcnepumenm:

KAaueCTBEHHOE OIIPE/ICIICHUE COJAEPKAHMUSI KUCIOpoJa B BO3/yXe, MOJIyd€HUE, coOupaHHe,
pacrno3HaBaHUE€ W H3YYEHUE CBOMCTB KHUCJIOpOAA, HAOIIOJCHUE B3aUMOJAEWUCTBUS BELIECTB C
KHUCJIOPOJIOM M YCIIOBHUS BO3HHMKHOBEHHUS U IPEKpallleHHUs TopeHus (Mokapa), 03HAKOMIIEHHE C
o0pa3maMu OKCHIOB U OTIMCAaHUE UX CBOMCTB, IMOJydYeHHE, COOMpaHKE, PACTIO3HABAHNE U U3yUCHHE
CBOMCTB BojOpoJa (ropeHue), B3aumojencTBue Bojopona ¢ okcugom wmeau () (Bo3moxHO
WCIIOJIb30BaHUE BHUJCOMATEPHUATIOB), HAOJIOJCHHE OOpa3IoB BEIIECTB KOJWYECTBOM 1 MOJb,
UCCIIEIOBAaHUE OCOOCHHOCTEM  pacTBOPEHUS BEUIECTB C  Pa3IMYHOM  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM JIOJIEM PpPAaCTBOPEHHOIO BEIIECTBA,
B3aUMOJICHICTBME BOJABI C MeTa/laMH (HAaTpUeM U KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUANIOB), HCCIIEIOBAaHUE O0O0pa3lloB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KIIACCOB,
HaO0/IeHNe M3MEHEHUsI OKPACKH HMHAMWKATOPOB B pacTBOpax KHUCIOT M IIEN0Yel, H3yuyeHue
B3anMoieiicTBUs okcuaa meau (l1) ¢ pacTBopoM cepHO# KHUCTOTHI, KUCIOT ¢ METaUTaMH, PEaKIIHi
HENUTpaTu3aluy, MoJyYeHHEe HEPACTBOPUMBIX OCHOBAHUH, BRITECHEHHE OJIHOTO METajljla IPYruM U3
pacTBopa COJIM, pEIIEHHE SKCIEPpUMEHTAIbHBIX 3a7ad 1o Teme «BakHelmume Kiacchl
HEOPraHUYECKUX COEIUHEHUID).

Ilepuoanyecknii 3axkoH u Ilepumoamueckas cucrema xumudeckux djiaementos JI. H.
MenpgesneeBa. CTpoeHue aroMoB. XMMH4YeCKass CBA3b. OKHCIUTEJIBbHO-BOCCTAHOBHUTEIbHbIC
peakuuu

[lepBbie MOMBITKH KJIACCU(PUKALMU XUMUYECKUX AJIEMEHTOB. [IoHsATHE O Tpymmax cXOIHBIX
3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHbIE METAJUIbl, TAJIOT€HbI, HHEPTHBIE Ta3bl). JIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.

[lepuonuueckuii 3akoH. Ilepuonuueckass cucrema XuMHueckux odnemeHtoB J[. U
MenneneeBa. KopoTkomepuomHas u anuHHONIEpHoaHass ¢opmbl [lepuonnyueckold  cuCTEMBI
xumuueckux oanemeHtoB JI. WM. MenaeneeBa. Ilepuonst u rpynmbl. Duszuueckuid CMbICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U FPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpOCHHE 3IEKTPOHHBIX
o0oiouek atomMoB TepBbIX 20 Xumuueckux d3yeMeHToB Ilepmommueckon cuctemsr [l .
MenpneneeBa. XapakTepUCTHKAa XMMHYECKOTO 3JIEMEHTA MO €ro mnoJsioxkeHutro B [lepmoanueckoit
cucteme JI. 1. Menpaeicena.

3aKOHOMEPHOCTH M3MEHEHHUs pajinyca aTOMOB XMMHUYECKUX AJIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIaM U NEPUOTAM.

3nauenue llepuoguueckoro 3akoHa u [lepuoanueckoid CUCTEMbl XMMUYECKUX AJIEMEHTOB
JUIsl pa3BUTHS HayKu U nipaktuku. J[. . MenzaeneeB — yu€Hbli U IrpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monspHas u HENOJsIpHasT) CBSI3b.
DIEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31€MEHTOB. MloHHAas CBA3b.

Crenenb okuciieHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl okucaeHus
1 BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pasIloB BEUIECTB METAIJIOB U HEMETAJIOB, B3aUMOICHCTBHE THAPOKCUIA IIMHKA
C pacTBOpaMH KHCIOT M MIEJIOYEH, MPOBEIEHUE OMNBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOPEHHE, PEaKIIUU PA3NIOKEHUs, COSTUHECHNUS).

Mesicnpeomemmnuie cea3u

Peanuzaiust MeXnpeaMETHBIX CBSI3€M MpU M3YYEHUU XUMHUHU B § Kiacce OCYLIECTBISETCA
4yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATUHN, TaK U MOHATHIMA, SBISIOUIUXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.
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OOm1re ecTeCTBEHHO--HAYUHBIC MMOHATHSA: HayYHbIN (DaKT, THUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CHHTE3, KiacCU(UKAIMs, TEePUOJUYHOCTh, HAOIIOAEHUE, OKCIEPUMEHT, MOJAEIHPOBAHNUE,
U3MEPEHUE, MOJIENb, SIBJICHUE.

®usnka: Marepusi, aToM, 9JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUM 3apsj, BEIIECTBO, Telo, OOBEM, arperaTtHoe
COCTOSIHME BEUIECTBA, a3, (PU3MYECKHE BEIMYMHBI, €IUHHUIBI HM3MEPEHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 xXumMH4YecKasi peakuusi

[Iepmognueckuit 3akoH. Ilepuommueckas cucrema XuMuU4yeckux »dieMeHtoB I, U
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMMUYECKUX JIEMEHTOB
MEepBBIX TPEX IMEPHOJIOB, Kalus, KalblUsi M UX COECJUHEHHH B COOTBETCTBUM C IOJIOKEHHUEM
21eMeHTOB B [lepronueckoi cucteMe u CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BUIAbl XHMHYECKOW CBSI3W. THIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKN U BUAA XMMHUECKOH CBSI3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHUX BEIECTB. XHWMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM HEOPraHM4eCKUX COeIMHEHUMN, TeHeTUYEeCKas CBSI3b
HEOPraHNMYECKUX BEIIECTB.

Knaccudukanus XxMMHYECKUX PEaKIHMM MO pa3iMyHBIM MpU3HAKaM (110 YHUCIY U COCTaBY
YYacCTBYIOIIMX B pPEaKLUU BEIIECTB, MO0 TEMIOBOMY 3((deKTy, M0 U3MEHEHHUIO CTENeHe OKUCIeHUS
XMUMHYECKUX AJIEMEHTOB, IO 0OPaTUMOCTH, [0 YYaCTHIO KaTajau3aTopa). JK30- U SHJIOTEPMUYECKHE
peakuyu, TEPMOXUMUYECKHE YPABHEHMUS.

[Tonatue o ckopocTH XuMHUYeCKOW peakmnuu. [loHsTHE 00 0OpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHe 0 roMOreHHBIX U reTeporeHHbix peakuusax. [lonarue o karamuse.
[Tonatre 0 xuMHuYecKkOM paBHOBecHU. PAKTOPBI, BIMSIOIIME HA CKOPOCTh XUMHYECKON pEeaku U
MTOJIOKEHNE XMMUYECKOTO PAaBHOBECHS.

OKHUCAUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, D3JICKTPOHHBIM OalaHC OKHCIUTENBHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBiI€HUE YPAaBHEHHH OKHCIHUTEIbHO--BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIOIb30BaHHEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus >IE€KTPONUTHYECKON AUCCOLUMALMU. DJIEKTPOJIUTHI M HEIEKTPOIUTHL. KaTHOHBI,
AHUOHBL. MeXaHU3M JUCCOLMAIMKM BELIECTB C PA3JIMYHBIMU BHJIAMH XMMHUYECKOU CBs3H. CTereHb
nuccouuanuu. CUbHbIE U c1a0ble SJeKTPOJIUTHI.

Peakuuu moHHOro obMeHa. YcioBUS NPOTEKAaHUS PEaKIMil MOHHOTO OOMEHa, MOJHBIE U
COKpall€HHblE MOHHBIC ypaBHEHHUs peakuuil. CBOMCTBa KHUCIOT, OCHOBAaHHUW M COJEHl B CBETE
MIpeJICTaBICHUM 00 3MEKTPOIUTHYECKON qucconuanui. KauectBenHsle peakuuu Ha HOHbI. [lonaTue
0 TUJIPOJIU3E CONEM.

Xumuueckuii Ixcnepumenm:

O03HAKOMIIEHHE C MOJEISIMU KPUCTAUIMYECKMX PEHIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HEMETaJIOB (rpadura 1 ajamasa), CIIOKHBIX BELECTB (XJIOpUIa HAaTpusl), UCCIIEOBaHHE
3aBHUCUMOCTH CKOPOCTM XUMHUYECKOM peakuMd OT BO3ACUCTBUS pa3IMYHBIX (PaKTOPOB,
UCCIIEIOBAHUE DIIEKTPOIPOBOJHOCTH PAacTBOPOB BEILECTB, IpolLiecca IUCCOLMALUU  KHCIOT,
menoueil U cosjeil (BO3MOXKHO MCIIOJIb30BaHHWE BHUAEO MAaTEpUANIOB), MPOBEIEHHE OIIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKU NPOTEKAHUs peakiuii HMOHHOro oOMeHa (oOpa3oBaHHE OcCaJKa,
BbIJIEJICHHE Ta3a, oOpa30BaHUE BO[bI), OIBITOB, WJUIIOCTPUPYIOIIUX TMPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBMTENIBHBIX peakUuil (TOpeHHe, peakiMy pa3jioKeHUs, COCAMHEHHs), paclo3HaBaHUE
HEOPraHMYECKUX BEUIECTB C IIOMOLIbI0 KAUECTBEHHBIX pEaKIMM Ha HMOHBI, pEIICHHE
SKCIEPUMEHTAIbHBIX 3a/a4.



HemeTtanibl 4 X coeTUHEHUS

OOmast xapakrtepucTuka rajoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
crerieHd okuciaeHus. CTtpoeHue ©u (HU3UUYECKUE CBOWCTBA MPOCTHIX BEUIECTB — TaJOTEHOB.
XUMUYECKHEe CBOMCTBA Ha TNpuUMepe Xjopa (B3aMMOACHCTBHE C METAJIaMH, HEMETaIaMH,
menoyamu). XsopoBoaopoa. ColsiHast KUCIOTa, XUMHUYECKHE CBOICTBA, TMOIydeHHE, TPHUMEHEHHE.
HelictBue xJjiopa M XJOPOBOJOPOJA HAa OpPraHu3M 4YesloBeKa. BaxHellnne XJIOpuUlIbl U HX
HaXOXXJCHHUE B TIPUPOJIC.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOGEHHOCTHM CTpPOEHHUSI AaTOMOB,
XapakTepHble CTerneHn okucieHus. CrtpoeHue W (pu3HUECKHe CBOMCTBA IMPOCTBHIX BEHIECTB —
KHCJIOPOJa U Cepbl. AJUIOTPOTIHbIE MOAN(UKAIINH KHCIOPOa U Cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBoniopos, cTpoeHue, GU3NUECKUue U XUMUIEcKue cBoicTBa. OKCHIBI Cephl KaK MPEACTaBUTEIN
KUCIIOTHBIX OKcuJoB. CepHasi KHCIOTa, (U3NYECKHME M XUMHUYEcKHe cBoilcTBa (oOmmMe Kak
MPEJCTaBUTENS KiIacca KUCIOT M crenupudeckue). XUMHUYECKHE pPEaKIUH, JIe)Kalue B OCHOBE
MIPOMBIIIJIEHHOTO crnocoba MoiydyeHusi cepHoi Kuciotel. [Ipumenenue cepnoil kucnotsl. Conn
CepHOI KMCIIOTHI, KaUeCTBEHHAsI peaklus Ha cynabdar-noH. HaxoxxaeHne cepbl U e€ coeNMHeHHI B
npupoje. XUMHYECKOE 3arps3HeHHE OKPYKAIOMIEH Cpelbl COCAMHEHUSMH Cephbl (KHCIOTHBIC
TOX/IM, 3arpsI3HEHUE BO3AyXa H BOJOEMOB), CITIOCOOBI €r0 TPEA0TBPAIICHHUS.

OO6mass xapakrepucTuka »3iaeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIICHUS. A30T, paclpoCcTpaHeHHe B IPUPOJIE, PU3HUeCcKre U XUMUIECKHE
cBoiictBa. KpyroBopot azota B mpupojae. AMMHAK, €ro (QU3M4YecKHe U XUMUYECKHE CBOWCTBA,
noJyrydeHue u npuMenenue. Conu aMMOHUS, X (PU3HYECKHE U XUMUYECKUE CBOHCTBA, TPUMEHEHHE.
KadecTBeHHast peakiusi Ha WOHBI aMMOHHS. A30THasl KHCIOTa, €€ TMOJydeHHe, (U3NYecKue M
XAMUYECKHe CBOMCTBa (OOmMe Kak TpEJCTaBUTENS Kilacca KHCIOT U Crenu(puvecKue).
Hcnonp30Banre HUTPATOB M COJICH aMMOHHMS B Kaue€CTBE MUHEPAJIBHBIX YI0OpeHUN. XUMHUECKOE
3arpsi3HEHUE OKPYKaIoLIei cpeibl COeNMHEHUSIMH a30Ta (KUCIOTHBIEC JOXKIH, 3arpsi3HEHUE BO3/1yXa,
MOYBHI U BoI0EMOB). Docdop, ammoTponHbie Moaudukanuu Gochopa, husnueckue U XUMHICCKUE
ceorictBa. Okcua dochopa (V) u dochopnas kucnora, HuU3NUIECKHE U XUMUUYECKHE CBOWCTBA,
nonydeHue. Mcnonp3oBanue pocdaTtoB B KauecTBe MUHEPAIBHBIX YI0OpEHUH.

OO6mrast xapakrtepucTuka 3jeMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHCICHUS. YTIEepoJ, aIOTPONHbIE MOAU(UKAINK, paclpoCcTpaHeHHE B
npupoje, pu3nUecKue U XUMHUYECKHe CBOMCTBa. Ancopbuus. KpyroBopoT yriepoaa B mpHupoje.
Oxcuapl yriaepoja, ux (pusMveckue M XMMHUYECKUE CBOICTBA, JIEHCTBUE HA KUBBIE OPraHU3MBI,
MOJyUYeHHE M NpPUMEHEHHE. DKOJIOTMYeCKHUEe MpoOsieMbl, CBs3aHHbIe ¢ okcuaom yriaepoma (1V),
TUI0TEe3a rI00abHOTO MOTEIUICHUs KIMMaTa, MapHUKOBBIN 3(dekT. YronpHas KUCIOTa U €€ COJH,
ux (u3NYecKue U XMMUYECKUE CBOWCTBA, MOJIyueHHWE U IpuMeHeHue. KauecTBeHHasr peakius Ha
KapOoHaT-uoHbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIJICHHOCTH U CEIIbCKOM
XO3SMCTBE.

[lepBoHauanbHbIe MOHATUS OO0 OPraHUYECKUX BEUIECTBAX KaK O COEOUHEHHSIX YIiepoja
(MeTaH, 5TaH, STUJIEH, alleTUJICH, 3TAHOJ, TJIMLEPHUH, YKCYCHas KucioTa). [IpupoaHbie HCTOUHUKHI
yIIeBOAOPOIOB (Yroib, MPUPOIHBIN ra3, HedTh), IPOIYKTHl UX MepepadoTku (OEH3UH), UX POJb B
ObITy U mnpoMblieHHOCTU. [loHATHE O OWOJIOTMYECKH BaKHBIX BEIIECTBAX: JKHpaX, OenKax,
yIJIeBOJAaX — M MX pPOJM B JKU3HM deJoBeKka. MarepuaabHOe €IMHCTBO OPraHMYECKHX U
HEOPraHU4eCKUX COCTUMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4YeHHME M IPUMEHEHUE.
Coenunenus kpeMHus B pupojie. O6mme npeacrasienus 06 okcuae kpemuus (1V) u kpemHHEBOM
kucnote. CHIIMKAThl, UX MCIIOJB30BaHKUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHele cTpouTenbHbIe
MaTepuanbl: KepaMuKa, CTEKJI0, IIeMEHT, OeToH, xkene3o0etoH. IIpobmembr Ge3omacHOTO
WCTIOJIb30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCETHEBHOMN JKU3HU.

Xumuueckuii IKCnepumenm:

u3yueHre oOpa3lloB HEOPraHMYECKUX BEIECTB, CBOWCTB COJITHOW KHMCIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI M HAONIOIEHHWE TPU3HAKOB UX MPOTEKAHMS, OTBITHI,
oTpakarolye (U3NYecKkue W XMMHUYECKHe CBOICTBa rajloreHOB M UX COEIUHEHHH (BO3MOXKHO
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HCII0JIb30BAHNE BUJEOMATEpUAIOB), O3HAKOMJIEHME C 00pa3liaMu XJIOPUJIOB (TaJOr€HU[IOB),
O3HAKOMJIGHHE C oOOpa3naMud cepbl M €€ COCQUHEHUsSMH (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUANIOB),  HaOMIOJeHUEe  mporecca  oOyrmMBaHWS — caxapa TOJX  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, M3y4eHHE XUMHUYECKHX CBOWCTB pPa30aBICHHOW CEpHOM
KHCIIOTHI, MPOBEJICHUE KAYeCTBEHHOW peakiuu Ha CyiabpaT-uoH W HAOIIOACHHWE TpH3HAKa c¢
MPOTEKAHMS, O3HAKOMJICHUE C (U3WYSCKUMHU CBOHCTBaMHU a30oTa, ¢ochopa M WX COCAUHCHUUN
(BO3MOXKHO HCIIOJIb30BaHKE BUACOMATEPHAIOB), 0Opa3aMu a30THBIX U (ocHOpHBIX ymnoOpeHuH,
MoJy4eHue, coOupanue, pacrno3HaBaHUe U U3YYCHUE CBOMCTB aMMHAaKa, TPOBEJICHUE KaUeCTBEHHBIX
peakiuii Ha HOH aMMOHUS U (hochaT-UOH U U3YICHHE MPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI ¢ MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE BUIEOMATEPHAIIOB),
M3Y4YE€HHE MOJIeNel KpUCTAJUIMYECKUX PEIIETOK anmasza, rpadura, ¢yninepeHa, 03HAKOMIIEHUE C
MPOIIECCOM  aJIcCOPOLIMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTrasa, MOJy4eHue, CoOMpaHue, pacro3HABaHUE U W3YyYCHHE CBOWCTB YIIIEKUCIIOTO Tasa,
MPOBEJCHUE KAueCTBEHHBIX pEaKIMii Ha KapOOHAT W CWJIMKAT-UOHBI MU M3YUYEHHUE TNPHU3HAKOB UX
MPOTEKaHUs, O3HAKOMJICHHE C TPOJAYKIMEH CHJIMKATHOW TMPOMBIIIJIEHHOCTH, PEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «BakHelme HeMeTauTbl B UX COSTMHEHUS.

MeTaJuibl M X COETMHEHUS

OO6mrast XapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METaJUIOB HA OCHOBAHUM WX TIOJIOKCHUS
B Ilepnonmueckoii cucreme xumuueckux sneMeHToB [l M. MenneneeBa M CTpOEHHsS aTOMOB.
Crpoenne wmeTtaiioB. MeTaimnyeckas CBsI3b M METAUIMYECKash KpUCTaUTMUECKas peméTka.
DJIEKTPOXUMHUYECKUN pAl HANpsOKEHWd MeTauioB. DU3MYECKHMEe W XMMHYECKHE CBOWCTBA
MeTauioB. OOmue crnocoObl MoaydeHus: MeTauioB. [IOHSATHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CmaBbl (CTanb, YyryH, TIOPAJIIOMMHHMM, OpoH3a) U HX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[lennounble MeTaIbl: nojoxkeHue B [lepruoanueckoit cucTeMe XMMUYECKUX 3JIEMEHTOB JI.
N. MenneneeBa, CTpOCHHE WX aTOMOB, HaXOXJeHHWE B mpuponae. PU3MYECKHE U XUMUYECKHUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIIBI U THAPOKCHUJIBI HATpus U Kanus. [IpumeneHue
LIEJIOYHBIX METAJUIOB U UX COETMHEHMUIA.

[IlerouHO3eMENBHBIE METAJIIIBI MATHUM M KaJIbIIMHI: TTOJI0)KeHUE B [lepuoandeckoii cucreme
xumudeckux sneMeHtoB JI. M. MenneneeBa, cTpoeHHME HMX aTOMOB, HAaxOXKJEHUE B MPHUPOE.
®u3nueckue M XWMHYECKHE CBOWCTBA MarHusi U Kajlblus. BaxkHellme COEOUHEHMS KaJlbLIMs
(oxcun, ruspokcu, conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunMil: nonoxeHnue B Ilepumonnueckoid cucrteMe xumudeckux sieMmentos J[. WM.
MenpeneeBa, cTpoeHUE aTOMa, HaxoXxJeHUEe B npupoje. dusmyeckne m XUMHUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHbIE CBOWCTBA OKCH/IA U THUIPOKCH]IA ATTFOMUHHUSL.

Kenezo: mnonoxenue B Ilepmoanueckoid cucreme Xxumuueckux anemeHtoB [J[. .
MenpeneeBa, cTpoeHUE aToMa, HaxoxiaeHue B npupoje. dusmyeckne m XUMHUYECKHUE CBOMCTBA
xene3a. Okcunpl, ruapokcunsl u conu >kenesa (I1) u sxemesza (lll), ux cocras, cBoiicTBa u
MOJTy4YECHHUE.

Xumuueckuii Ixcnepumenm:

O3HaKOMJIEHHE ¢ 0Opa3laMy METAJIJIOB U CIUIaBOB, UX (PU3MYECKUMU CBOMCTBAMU, U3yUCHHE
pE3yIbTAaTOB KOPPO3UH METANIOB (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPHUATIOB), OCOOCHHOCTEM
B3aUMOJICHCTBUSL OKCHJA Kalbllud W HaTpus ¢ BOAOH (BO3MOXKHO  HCIIOJBH30BaHHE
BHUJICOMATEPUANIOB), HCCIEAOBAaHHUE CBOMCTB JKECTKOM BOJBI, MpoIlecca TOPEHUS Kenesa B
KHCTopo/ie (BO3MOXKHO HMCIIOJIb30BaHNUE BHIEOMATEPUANIOB), TPU3HAKOB MPOTEKAHUS Ka4eCTBEHHBIX
peaKkiluii Ha MOHBI: MarHus, KajJblus, alOMHHUA, [UHKa, kene3a (1) u xemesa (1), meau (11),
HaOIo/IeHNe U OMHCaHWE MPOIECCOB OKpAIIMBAHUS TUIAMEHW HOHAMU HATPHS, Kalus U KaJbIsa
(BO3MOKHO HCIIOJIB30BAHKME BUICOMATEPHANIOB), UCCIIEOBaHHEe aM(DOTEPHBIX CBOMCTB TUAPOKCHIA
QTIOMUHUS U THUAPOKCHUJIA IIMHKA, PEIICHHE SKCIIEPUMEHTANBHBIX 3a1ad 1o Teme «Baxueiiine
METaJUIbl U UX COCTUHEHUS.



XHMHA M OKpYsKaoIas cpeaa

BemectBa 1 Marepuaiipl B NOBCEIHEBHOM >KM3HM 4YeJOBeKa. be3onmacHoe McCIosb30BaHUE
BEIIECTB M XHWMHUYECKUX peaknuii B ObiTy. [lepBasg momomp Npu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpy»Karouleil cpeapl (MpefenbHas JOMyCTHMas KOHLEHTpalus
BelecTs, nanee — [1JIK). Posib xuMuu B pelieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit skcnepumenm:

n3ydeHre 00pas3oB MaTepHAIOB (CTEKIIO, CIUIABBI METAJUIOB, TOJIMMEPHBIC MATEPHAIBI ).

Meoswcnpeomemmnoie ceasu

Peanuzanus MeXNnpeaMETHBIX CBA3EM NMpU M3y4EeHUU XUMUHU B 9 Kiacce OCylIecTBIIAETCS
yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHSATUH, SBISIOMIMXCS
CUCTEMHBIMU JJISl OTJEJIBbHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'O 1IMKIIA.

OO6mue ecTecTBEHHO-HAYYHbBIC TIOHATHS: HAY4YHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAJIN3,
CHUHTE3, Kiaccuukanus, MEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MepeHue, MOJIeNb, SIBJICHUE, TapHUKOBBIN 3()(PEKT, TEXHOIOTUsl, MaTepHAaIbI.

®uznka: Marepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJA, HW30TOIbI,
paAMoOaKTUBHOCTb,  MOJIEKYJa, AJIGKTPUYECKUH  3aps], TMPOBOJHUKH,  IOJYIPOBOIAHUKH,
TUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeNO, 0O0bEM, arperarHoe COCTOSIHHE BEIEeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KPUCTAJUITMUECKasl peII€TKa, CIUIaBbl, (U3NYECKUE BEIUMYMHBI, €IHHHIIbI
U3MepeHus, KOCMUYECKOE MPOCTPAHCTBO, TUIaHEeThl, 3BE3/1b1, CoJHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, IKOCHCTEMa, MHUHepalbHbIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATeNIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE IOPO/JIbI, MOJIE3HbIE UCKOTIaeMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yabTaThl OCBOCHHUS IMPOrPAMMBI OCHOBHOTO 0O0IIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOJA€ OOy4eHUsS XMMHUHU B €IMHCTBE Y4eOHOUW W BOCIUTATCILHOHN JCSITEILHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMH POCCUMCKHUMHU COIMOKYJIBTYPHBIMH U JIyXOBHO-HPAaBCTBEHHBIMHU
[IEHHOCTSIMH, TPHHITBIMA B OOIIECTBE NpPaBWJIAMH W HOPMaMH TIOBEJICHHUS U CIIOCOOCTBYIOT
MpoIIeccaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITMATTU3ANN 00yJaIONTUXCS.

JIuyHOCTHBIE PE3YJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TMO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIMA W PACHIUPEHHE OTbITa JEATETbHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1)naTpuoTHYeCKOr0 BOCIIMTAHUA:

IIEHHOCTHOTO OTHOIIIEHHUSI K OT€UYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacleAWio, TOHUMAaHUs 3HAUYCHUS XUMUYECKOW HAyKH B IKU3HHM COBPEMEHHOTIO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON HWH(OpMaImel O TepeloBbIX JAOCTHKEHUSIX M OTKPBITHUSIIX
MHPOBOH U OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MUpA
H O0IIEeCTBA;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEACTABICHUSI O COIMAIBHBIX HOPMax W TpaBUJaX MEXKIWYHOCTHBIX OTHOIIECHUN B
KOJIJIEKTHBE, KOMMYHUKATHBHOMN KOMITETEHTHOCTH B OOIIECTBEHHO MOJIC3HOM,
y4eOHO-HCCIEI0BATENIbCKOM, TBOPYECKOWM W JAPYrUX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HON COBMECTHOM JEATEIHHOCTH TPH BBHIMIOJHEHWH Y4eOHBIX, MTO3HABATEIBHBIX 3aJ1ad,
BBITIOJTHEHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHMHM YYE€OHBIX TMPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHUIO W B3aUMOIIOMOIIM B TPOIECCE 3TOW y4eOHOH MeATeNTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJECHUE U MOCTYIKU CBOMX TOBAPHIIEH C MO3UIIMY HPABCTBEHHBIX U MPABOBBIX
HOPM € YYETOM OCO3HAHHMS TIOCJIEACTBUNA MOCTYIKOB;

3)IeHHOCTH HAYYHOT'O MO3HAHMS

MHUPOBO33PEHUYECKHME  MPEACTABICHUS O  BEUIECTBE W XUMHYECKOM  pEeaKIiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKH M COCTABJISIOIIME OCHOBY JUIS
MMOHUMAaHHMsI CYITHOCTH HAyYHOW KapTHUHBI MUpPa, MPEJACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPUPOJBI, B3AUMOCBSI3AX YEJOBEKA C MPUPOJTHOM Cpeloi, O POJU XMMHUHM B MO3HAHUU
ATUX 3aKOHOMEPHOCTEH;

MO3HABAaTEJIbHBIE MOTHBBI, HAIpPaBJICHHbIE HA IOJYYEHHUE HOBBIX 3HAHUM MO XHUMUH,
HEOOXOoauMBbIE JUIsi OOBSACHEHHS HAOJIIOJAaEMBbIX MPOILECCOB M SBIICHHWM, TI03HABATEILHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYphI, B TOM UYHCJIE HABBIKOB CAMOCTOSATEIHHOU PabOTHI C
y4eOHBIMU TEKCTaMM, CIPABOYHOM JHUTEPATypOH, IOCTYIMHBIMH TEXHUYECKUMHU CpEICTBAMU
MH(POPMAIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYeHHWIO U TMO3HAHMIO, JII0003HATENBHOCTb, TOTOBHOCTh U CHOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHOM U HCCIEI0BATENbCKONW JAEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

4)¢opMupoBaHNs KYJIbTYPhI 310POBbA:

OCO3HAHUE IIEHHOCTH U3HHU, OTBETCTBEHHOTO OTHOIIEHUS! K CBOEMY 3JJ0POBbIO, YCTAHOBKH
Ha 3/0pOBBIM 00pa3 >KH3HH, OCO3HAHUE TOCIHEACTBHA U HENPUATHE BPEAHBIX MPUBBIUCK
(ynoTpeOnieHusT ajKoroJis, HApPKOTUKOB, KYpeHHs), HEOOXOJUMOCTH COOJIOACHUS TPABUI
0€30MacHOCTH NP OOpaIIeHHH ¢ XUMUYECKUMU BEIIECTBAMH B OBITY U peaibHOM JKU3HH;

5)TpynoBoro BocnuTaHus:

WHTEpEC K MPAaKTHUYECKOMY M3y4eHHIO Tpodeccuil U Tpyaa pa3lIudHOrO pojia, yBaKEHUE K
TPYAy U pe3yJbTaTraM TPYIAOBOH NEATETbHOCTH, B TOM YHUCJIE HA OCHOBE IMPUMEHEHUS MPEIMETHBIX
3HAHWUI TI0 XUMUHU, OCO3HAHHBIN BHIOOP WHIMBUAYAIBHON TPAESKTOPUU MPOIODKEHUS 00pa3oBaHUs
C Y4€TOM IUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
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noTpeOHOCTeH, yernemHol podheCcCHOHATBHON EITELHOCTH U PAa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJalITUPOBATHCA B TPO(PECCHOHATBHOM Cpee;

6)3K0J10rH4ecKOro BOCIIUTAHUSA:

HKOJIOTUYECKHU I1eJIeCO00pa3HOe OTHOLIEHHE K NMPHPOJIE KaK MCTOYHUKY JKU3HM Ha 3emiie,
OCHOBE €€ CyLIECTBOBAaHMS, NMOHMMAHUE LIEHHOCTHU 3JI0pOBOro M 0Oe3omacHoro oOpasa KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PH3UUECKOMY M IICUXUIECKOMY 3/I0POBBIO, OCO3HAHUE
[EHHOCTH COOIOJICHHsI MPaBJI 0E30MacHOTO TMOBEICHHS IMpH padoTe C BEHIECTBAMHM, a TAKXKE B
CUTYaLMSX, YTPOXKAIOUIUX 3J0POBBIO U JKU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMCHSITh 3HAHUS, IMOJTydaeMbIe TIPH U3yUYSHUU XUMUH, I PEIICHUS 3a7ad,
CBSI3AHHBIX C OKPYXaIIIEH MNPUPOJHON CpEeNoW, Il TMOBBIICHUS YPOBHS HKOJOTHYECKOMU
KYJIbTYpPbI, OCO3HaHMs TJI00AJBHOTO XapaKTepa SKOJIOIMYECKUX MpoOJieM U MyTed UX peuieHus
MOCPEJCTBOM METOJIOB XHMHH, SKOJOTHYECKOTO MBIILICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MCTAINPECAMETHBIX PE3YIbTATOB BBIJACIIAIOT 3HAYUMBIC [JIA (bOpMI/IpOBaHI/ISI
MHPOBO33pEHUs OOIIeHAay4yHble MOHSTHUS (3aKOH, TEOpHs, NMPHUHLHI, THUMOTEe3a, (akT, CUCTEMa,
MPOIIECC, IKCTIEPUMEHT U JIPYroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeAMETax W MO3BOJISIOT HAa OCHOBE 3HAHWM W3 3THUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOW Hay4YHOW KapTHHE MHpa, U YHHMBEpcalbHble yueOHbIe AEHCTBUA (TI03HABATEIbHBIE,
KOMMYHHMKAaTHBHBIE, PEryJIATHBHbIE), KOTOpble OO0ECIeynBalOT (POPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEIPHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOU NEeATETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE yUeOHbIe 1elCTBHS

ba3oBble 1ornyeckue 1eCTBUSA:

YMEHHSI HCHOJIb30BAaTh MPUEMBI JIOTUYECKOTO MBILIUICHUS TPU OCBOCHUHM 3HAHUM:
PacKpbIBaTh CMBICII XUMUYECKUX MOHATHHA (BBLACIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIMBATH
B3aMMOCBSI3b C IPYTMMH HMOHATHUSIMHU), UCIIOIB30BATh MOHATHS U1 0OBACHEHUS OTACIbHBIX (DaKTOB
U SIBJICHUN, BBHIOMpPATh OCHOBAHMSI M KPUTEPUM IS KIACCU(PUKALIUU XUMHUYECKHX BEIIECTB U
XUMHYECKUX pEeakKUud, YCTaHABJIMUBATh MPUYUHHO-CIICJCTBEHHBIE CBSI3U MEXAy OOBbEeKTaMu
W3YYEHHUS, CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTUBHBIC, IEAYKTUBHBIE, 110 aHAJIOTUN), J1e1aTh
BBIBOJIbI M 3aKJIFOUEHUS;

YMEHHE MPHUMEHSTh B Ipoliecce MO3HAHMS MOHATHUS (IIPeIMETHbIE W METAlpeAMETHHIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, WHCIIOJIb3yeMble B XUMHUH, MpeoOpa3oBbIBaTh UIUPOKO
MpUMEHSeMble B XHUMHHU MOJENbHBIE MPEACTABICHUS — XUMHUYECKHM 3HAK (CHMBOJ 3JIEMEHTA),
XxuMHuueckas (opMmyna U ypaBHEHHE XHMHUYECKOM peakuud — TpU pelIeHuH YydeOHo-
MO03HABATENIbHBIX 33J1a4, C YYETOM STHX MOJIEIbHBIX MPEICTABICHUN BBISBIISTh U XapaKTePU30BaATh
CYIIIECTBEHHBIE MPU3HAKU M3Yy4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKIIUi,
BBISIBIISITH OOIIHME 3aKOHOMEPHOCTH, IPUYMHHO-CJICJCTBEHHBIE CBS3H U MPOTUBOPEUHS B U3Y4aEMbIX
mpoleccax u sSBICHUSIX.

Ba3oBble uccienoBareibckne 1eiCTBUS:

YMEHUE MCMOJIb30BaTh MOCTABICHHBIE BOIMPOCHI B KAaYECTBE MHCTPYMEHTa MO3HAHHUA, a
Takkeé B KaueCcTBE OCHOBBI [is (OopMHpOBaHHMS THUNOTE3bl MO TIPOBEpPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHU;

MpHoOpeTeHne OMbITa MO IUTAHMPOBAHMIO, OPTaHU3AlMM WU TPOBEACHUIO YUCHHUECKUX
SKCMIEPUMEHTOB, yMEHUE HaOII0AaTh 3a XOJOM TMpOIecca, CaMOCTOSITENLHO MPOTHO3UPOBATH €ro
pe3ynbTaT, GopMyIHpoBaTh 0000IIEHUS U BBIBOABI MO pe3yabTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIETIOBAHUS, COCTABIISITh OTUET O MPOJIeIaHHOM paboTe.

Padora ¢ undopmanueii:

YMEHHE BBIOMpPATh, aHATU3UPOBATH U MHTEPIIPETUPOBATH HH(POPMAIIHUIO Pa3TUIHBIX BUIOB U
dbopM mpencTaBlIeHUS, MOTYYaeMYI0 W3 Pa3HBIX HCTOYHHUKOB (HAYyYHO-TIOMYJSpHAs JUTEparypa
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XMMHUYECKOTO COJIepKaHMsI, CIIpaBOYHbIE NOCOOUs, pecypchl VHTepHeTa), KpUTUYECKH OLEHUBATH
MPOTHBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE TPUMEHSTh Pa3InYHbIe METOJbI U 3alPOCHl MPU MOUCKE U 0TOOpe MHPOPMAIUH U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOAMMBIX JUIS BBIMOJIHEHHUS YYEOHBIX M MMO3HABATEIbHBIX 337134
OTIpPENeNEHHOTO THUMA, MNpUoOpeTeHre OmbITa B 00JACTH UCIOJIB30BaHUS HMH(DOPMAIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBIaJICHUE KyJIbTypOWl aKTHBHOTO HCIIOJB30BAHHS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAJIbHYIO (OpPMY  IPEICTABICHHUS
nHbOpMAlMM W WUTIOCTPUPOBATH pelIaeMble 3aJadl HECIOKHBIMU CXEMaMH, JHarpaMMaMHy,
npyruMu popmamu rpaduku U UX KOMOMHAIUSAMUY;

YMEHHUE WCIOJNb30BaTh W aHATU3UPOBATh B Ipolecce y4eOHOW M HCCIEI0BATEIBCKON
JEATeTbHOCTH HH(GOPMAIIHIO O BIMSHUH MTPOMBIIIIICHHOCTH, CEJILCKOTO X03sICTBA M TPAHCIIOPTA Ha
COCTOSIHHE OKPY)KAOIIEH MPUPOTHON CPEIbI.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe el cTBUA:

YMEHHsSI 3aJaBaThb BOINpPOCHl (B XojA€ Juanora M (WIM) JUCKYCCHM) IO CYHIECTBY
oOcykmaemMoii  TeMbl, (QOPMYTHUPOBATH CBOM TMPEIIOKECHUS OTHOCHUTEIHHO  BBITIOJTHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHUS TIPENICTABIATH TOYYSHHBIE Pe3yabTaThl TTO3HABATEIILHOW NESITETHHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JeJaTh NPE3CHTAIMI0 pPE3YJIbTAaTOB BBHIMIOJHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, J1Aa0OPaTOpHON pabOTHl TO WCCICIOBAHUIO CBOWMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI Yy9eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM ITO3HABATEIHHOW M
MCCIIEIOBATENLCKOM IEITETFHOCTH TPU PEIICHUH BOSHUKAIOIIUX MPOOIeM Ha OCHOBE y4éTa 00mmx
MHTEPECOB U COTJIACOBAHUA MO3ULUHN (0OCYXAEeHHS, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI»,
KOOpJUHAIIMS COBMECTHBIX NEHCTBHIL, ONpeieNieHne KpUTEpUEB MO OLEHKE KaueCTBAa BBIIOJHEHHON
paboTHI U ApyTHe).

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO OMNPENENATh IENU NEATEIbHOCTH, IJIAHHUPOBAaTh, OCYILECTBIATH,
KOHTPOJUPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIILHOCTh, BBIOMpATh Harboiee
s dexTuBHBIC CIIOCOOBI pelIeHUsT YUeOHBIX U MO3HABATEIBHBIX 337124, CAMOCTOSITEIILHO COCTABIISTh
WIN KOPPEKTUPOBATh MPEUIOKEHHBIA aITOPUTM JIEHCTBUN IPU BHIMIOJHEHUH 33/laHuil ¢ Y4ETOM
MOJIyYeHHUs HOBBIX 3HaHUI 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX W pEaKUHUsAX, OLICHUBATh
COOTBETCTBHUE MOJIYYSHHOIO Pe3yibTaTa 3asiBJICHHOH 11eJId, YMEHUE HCIOJIb30BaTh U aHATU3UPOBAThH
KOHTEKCTBI, [Tpe/ijlaraéMble B YCIIOBUHU 3aJIaHU.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3ylbTAaTOB II0 OCBOCHHUIO O00S3aTENbHOTO COJICpIKAHMS,
YCTaHOBJICHHOTO JaHHOW  (¢eaepasbHON paboueil mporpamMMmoi, BBIACNIAIOT: OCBOCHHBIE
00yyarouMMuUCs HaydHble 3HAHUS, YMEHUS U CIIOCOOBI JeMCTBUIA, crielpruiecKue Ui Mp eIMeTHOMI
obnmactn «XUMHUS», BUIBI NEATEIBHOCTH MO TOJIYYEHHUIO HOBOTO 3HAHHUS, €r0 WHTEPIPETalluy,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K konmy oOyuyenus B 8 kijacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Yy OOYUaAIOIUXCSI YMEHUM:

® DAaCKpHIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSATHI: aToM, MOJEKyJda, XUMUYECKH
AJIEMEHT, TPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOPOJHAsS W HEOJAHOPOJHAS),
BAJICHTHOCTh, OTHOCHUTENIbHAsI aTOMHAas M MOJIEKYJSIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBas JOJSI XUMUYECKOTO dJIEMEHTA B COSMHEHUH, MOJIAPHBIA 00BEM, OKCHI,
KHCJIOTa, OCHOBaHHE, COJIb, JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasi peakiius,
KIacCU(UKAIUS pPEaKIMii: PeaKIuu COEAMHEHUS, PEaKIUU Pa3NIoKEeHHUs, PEaKlud 3aMelleHUs,
peakiuu oOMeHa, K30- M SHAOTEPMHUYECKUE PEaKIMU, TeTUIOBOM AP QEeKT peakuuu, SApo aroma,
AIIEKTPOHHBINA CIIOWM aromMa, aTOMHas OpOWTaNb, paglyC aroMa, XUMUYECKas CBs3b, MOJISIpHAS U



13

HENoJIApHasi KOBAJICHTHAs CBSA3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH, pacTBOp, MaccoBas MA0JI
BelllecTBa (MPOIEHTHAs KOHIIEHTPAIHs) B PaCTBOPE;

® JUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHUM M TPUMEHATH 3TU
MOHSATHUS MPU ONMUCAHUU BEUIECTB U UX MPEBpAICHUN;

® IICTIOJIF30BaTh XUMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (POpPMY BEIIECTB M ypaBHEHUI
XUMHUYECKUX PEAKIIMIL;

® OIIPEIENIATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHHApHBIX COEIUHEHUSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OMHApHBIX COEIUHEHMSIX, MPUHAAJICKHOCTh BEIIECTB K ONpPEAEIEHHOMY
KJIaCCy COEIMHEHMH 1o (opmyaaM, BHUJ XHUMHYECKON CBs3M (KOBAJICHTHAsT M HOHHAs) B
HEOPraHMYECKUX COECTUHEHMSIX;

e packpbiBaTh cMbIca Ilepmogmueckoro 3akona JI. M. MenpgeneeBa: Oe€MOHCTPHUPOBATH
MMOHMMAaHHE NEPUOANYECKON 3aBUCUMOCTH CBONCTB XMMHUYECKHX DJIEMEHTOB OT UX IOJIOKEHUS B
[leproguueckoii cucteme, 3aKOHOB COXPAaHEHUS! MacChl BEIIECTB, NOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4EeHHMs, 3aKOHa ABOTaipo;

®ONUCHIBATh M  XapakTepu3oBaTh TaOnuuHyo Qopmy Ilepuoanueckoil cucremsl
XUMHUYECKUX DIIEMEHTOB: pa3iinyaTh MOHATHS «rJaBHas monarpynmna (A-rpymnma)» U «rmoOodHas
noarpynna (b-rpynma)», manble u OoJbIIME MNEPUOIbl, COOTHOCUTH OOO3HAYEHHS, KOTOpHIE
nmerotcs B tabummie «llepuommdeckas cucrema xumudeckux anemeHToB [[. M. MenngeneeBa» ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsia sAapa,
oO11ee YncIo 3JEKTPOHOB U pacIpeIesIeHHe UX M0 3IEKTPOHHBIM CII0SM);

® KJITaCCU(UIIMPOBATh XUMHUYECKHE JJIEMEHThl, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (1Mo YUCIy M COCTAaBY YYaCTBYIOUIUX B PEAKI[MH BEIIECTB, N0 TEIUIOBOMY 3P EKTY);

® XapaKTepPU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB PAa3IMYHBIX
KJIaCCOB, MOJTBEp)KJasi OIMUCAHHE MPUMEPaMU MOJEKYISPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINH;

¢ [[POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUH B PA3TUYHBIX YCIOBUSIX;

® BLIYKCIISATE OTHOCUTENIbHYIO MOJIEKYISPHYIO M MOJIAPHYIO MacChl BELIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOT0 3JIeMEHTa 10 (OpMylie COCIUHEHHsI, MAaCCOBYIO JOJIO BEIECTBA B PacTBODE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKInu;

® [I[PUMEHSITh OCHOBHBIE OIEPALIUU MBICIUTENBHON JESITENbHOCTH — aHadu3 U CUHTES3,
cpaBHeHHME, 0000IIeHHe, CHCTeMAaTH3allilo,  KJIAacCU(UKALMIO,  BBIABICHUE  MPUYUHHO-
-CIICZICTBEHHBIX CBSI3€U — JJIsi U3YUYECHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIIHii, €CTeCTBEHHO-
Hay4yHbI€ METO/IbI IO3HAHUSI — HAOIIOICHIE, U3MEPEHUE, MOICIIMPOBAHKE, IKCIIEPUMEHT (peaibHbIi
Y MBICJICHHBIN);

eCle0OBaTh MpaBWJIaM TOJb30BAaHUS  XMMHUYECKOM TOCyAod U  J1abopaTOpHBIM
o0opynoBaHHEM, a Tak)Ke MpaBHUiiaM OOpaleHHs ¢ BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIIHSIMHU
T10 BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKHX OMBITOB IO MOJTYYCHUIO U COOMPAHUIO ra3000pa3HbIX
BEIECTB (BOJOPOJA M KUCIOPOa), IPUTOTOBICHUIO PACTBOPOB C ONpEeAEIEHHOW MacCOBOU A0Jei
pacTBOpEHHOTO BEHIECTBAa, IUIAHUPOBATH U MPOBOJAWTH XMMHUYECKHE DSKCIEPUMEHTHI IO
pacro3HaBaHUIO pacTBOPOB MIEJOYEH M KUCIOT C TOMOINBIO HHAMKATOpPOB  (JIaKMYC,
¢beHondTaTenH, METUIOPAHXK U APYTHE).

K xoniy oOydyeHuss B 9 kjiacce mpeAMETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxatb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

® PaCKpbIBaTh CMBICH OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUW BJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KAaTHOH, aHWOH, IIPOCTOE BEILIECTBO, CIOKHOE BEIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULATENBHOCTb, CTENEHb OKUCICHUS, XHUMHUYECKas peaklus, XUMHYecKas CBs3b,
TEIIoBOM 3((deKT peakiuu, MOJb, MOJSIPHBI 00BEM, PaCTBOpP, DJIEKTPOIHUTHI, HEIIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAs JIUCCOLIMAIIMSA, pEaKIMU HOHHOrOo oOOMEHa, KaTaau3aTop, XHMHUYECKOe
paBHOBeCHE, OOpaTUMbIE U HEOOpaTUMbIEe PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUY,
OKHCITUTENb, BOCCTAHOBHTENb, OKHCICHHE W BOCCTAHOBJEHHE, aJUIOTPOMNHUs, aM(pOTEpHOCTb,
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XUMUYECKasi CBA3b (KOBAJCHTHAs, HOHHASI, METAUIMYECKas ), KPUCTAIUIMUECKAs PEIIETKA, KOPPO3Us
METAJUIOB, CILIABBI, CKOPOCTh XMMUYECKON PEaKIUH, NPEAEIbHO nomycTtuMas KoHnenTpamus 1K
BEIIECTBA;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHUM M TPUMEHATH 3TU
TIOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® IICTIOJIF30BATh XMMHYECKYI0 CUMBOJIMKY JUISI COCTaBJICHUS (DOPMYI BEIIECTB U YpaBHEHHIA
XUMHUYECKUX PEAKIIU;

® OIIPEACIIATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX AJIEMEHTOB B COCIMHEHUSIX
pa3IMYHOIO COCTaBa, IMPUHAIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COEAWHEHUH IO
dbopMynaM, BHJ XUMHUYECKON CBs3HM (KOBaJCHTHAs, MOHHAS, METAJUIMYCCKAs) B HEOPTaHUYICCKHX
COEIMHEHUSX, 3apsil MOHA IO XUMHUYECKOW (opmyse, XapakTep Cpelpl B BOJHBIX pPacTBOpPax
HEOPraHUYECKUX COCAMHEHUH, THIT KPUCTAITTUYECKOM PEIETKY KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMbici [lepuoanyueckoro 3akona /. 1. MenaeneeBa u 1€MOHCTPUPOBAThH €r0
MMOHMMAaHME: ONMUCHIBATh M XapakTepu3zoBaTh TabmuuHyto ¢opmy [lepuoandeckoil cHCTEMBI
XUMHUYECKUX DIIEMEHTOB: pa3finyaTh MOHATHS «rJaBHas monarpynmna (A-rpymnma)» U «rmoOodHas
noarpynna (b-rpynma)», manble U OOJbIIME NEPUOJIbI, COOTHOCUTH OO0O3HAUEHUs, KOTOpPbIE
UMEIOTCS B MEPUOJUMYECKON Tabiuile, C YHCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHS aTOMOB
XMUMHMUYECKUX AJIEMEHTOB (COCTaB U 3apsij sipa, oOliee YUCIO JEKTPOHOB U paclpe/iesieHue Ux o
AIIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB U MX
COCIMHEHUH B TIpeiesiaX MaJIbIX MEPHUOIOB U TJIaBHBIX MOATPYIII ¢ YIETOM CTPOCHHS UX aTOMOB;

® KJITAaCCU(UIIMPOBATh XUMHUYECKHE JJIEMEHThl, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (MO YMUCIy M COCTaBy YYacTBYIOIIMX B PEaKIMU BEUIECTB, MO TEMJIOBOMY 3G (eKTy, 1o
M3MEHEHHUIO CTENEeHEeH OKUCICHUSI XUMUYECKIX JIEMEHTOB);

® XapaKTEePU30BaTh (OMUCHIBATH) O0MIME U CICUPUICCKUE XUMHUYECKHUE CBOMCTBA MIPOCTHIX
U CJIOKHBIX BEILECTB, MOATBEPK/as ONMHMCAHUE NPUMEPAMH MOJIEKYJISIPHBIX W MOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® COCTABJISATh YPAaBHEHUS AJIEKTPOJUTUYECKON AUCCOLMAIUMU KHUCIOT, IIEJIOYed U COJeH,
MOJIHBIE M COKpAlEHHBIE YypaBHEHUS pEaKIHil HMOHHOrO OOMEHa, YypaBHEHHS peaKlUid,
MOATBEPXKIAIOIINX CYIIECTBOBAHUE F'€HETUUECKON CBS3U MEXIY BELIECTBAMU Pa3JIMYHBIX KJIACCOB;

® DaCKpbIBaTh CYIIHOCTh OKHCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKUUA IOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

® [[POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT HX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILECHUM B Pa3JIMUHBIX YCIOBUSIX;

® BHIUUCIISATh OTHOCHUTEJIBHYK0 MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOTr0 dJIeMEHTa M0 (OpMyJie COCIUHEHHsI, MAaCCOBYIO JOJIO BEIIECTBA B PacTBODE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHUECKOUN pEaKIInH;

ecoOmMIOATh MpaBUjIa  [OJIB30BAHMS  XMMHUYECKOHW mocymoil u  1abopaTopHBIM
o0opynoBaHUEM, a TaKXkKe MpaBuiia OOpaleHus C BeIIeCTBAMU B COOTBETCTBUH C HHCTPYKLIUSMH 110
BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OMBITOB MO MOJYYEHUIO U COOMPAHHUIO Tra3000pa3HbIX
BEIECTB (aAMMHaKa U YIJIEKUCIIOTO Ta3a);

® [IPOBOJINTHh PEAKLMHU, MOATBEPXKAAIOIINE KAUYECTBEHHBIM COCTAaB PA3JIMYHBIX BEILECTB:
pacmo3HaBaTh OMBITHBIM MYTEM XIOpHI-, OpoMuA-, HOAWA-, KapOoHar-, docdar-, cuIuKar-,
cynbdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUSI U MOHBI M3YYEHHBIX METAJNIOB, MPUCYTCTBYIOIIHE
B BOJIHBIX PaCTBOPax HEOPraHUYECKUX BEIIECTB;

® [[PUMEHSATh OCHOBHBIE OIEpPAllUMd MBICIUTEIBHOU JAESITENIbHOCTH — aHAlIU3 U CHHTES,
cpaBHEeHHE, 000OIIEeHNE, CUCTEeMATH3AIMIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBsI3ed — JUId
M3Y4YEHUsl CBOMCTB BEILIECTB U XMMHUYECKUX PEAKLIUM, €CTECTBEHHO-HAyYHbIE METO/bl MO3HAHUS —
HaOIoIeHNEe, U3MEPEHUE, MOJISIUPOBAHNE, YKCIIEPUMEHT (peaTbHBIA U MBICICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

HaumeHnoBaHnue
pa3nesioB U TeM
MPOrpaMmbl

n/n

KoJaunyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTueckue
padoThbI

DJIeKTPOHHBbIE
(uu¢poBbIe)
o0pa3oBaTejibHbIE

pecypchbl

Pa3znen I.HepBOHa‘laﬂle)le XUMHYCCKHUEC MOHATHUSHA

XUMHS — BayKHas
00acThb
€CTECTBO3HAHUS U
MPaKTUYECKON
JIeITEILHOCTH
YyeJ0BeKa

11

bubaunoreka [IOK
https://m.edsoo.ru/7f41837c

BemectBa u
XUMHNYCCKUC p CaKIInu

1.2

14 1

bubaunoreka [IOK
https://m.edsoo.ru/7f41837c

Kontponbhas pabora
o Teme "BermiectBa u
XUMHNYECKUEC
peaxin”

1.3

Hroro no pazaeny

20

Paznen 2.Baxneiimue NPEACTABUTEC/IN HECOPraHMIeCKUX BEIICCTB

21 Boznyx. Kucmopon. 6 bubmmoreka [IOK
' IMousTre 06 OKCHIAX https://m.edsoo.ru/7f41837¢
29 Bomopon.Ilonstue o 7 1 bubmoreka [IOK
' KHCJIOTaX M COMSAX https://m.edsoo.ru/7f41837¢
Bopna. PacTBopsbi. BuGnmorexa [OK
2.3 | Momsrue o6 4 1 https://m.edsoo.ru/7f41837c
OCHOBaHUSIX
KonTtponsHas pabota
2.4 | mno teme "Kucmopon. 1 1
Bomopon. Boma"
OCHOBHBI€ KITaCCBHI
2.5 | HeopraHHYECKHX 11 1 bubmorexa [IOK
o https://m.edsoo.ru/7f41837c
COCIIMHEHUH
KonTponsnas padora
o TeMe "OCHOBHBIE
2.6 | xmaccel 1 1
HEOPTaHHYECKHIX
coeuHeHuin"
Uroro mo pazneny 30

Pazpnen 3.11epuoanuecknii 3akoH u Ilepuoanyeckas cucreMa xumMuieckux 3jaemeHTon /1. U.
MenpeineeBa. Ctpoenne aToMOB. XMMH4YeCKasi CBsI3b. OKNCIMTEIbHO-BOCCTAHOBHUTEIbHbIE PEaKIUU

[Tepuonuueckuit
3aKOH U
[Tepuonuueckas

3.1 CHCTEMA XMMHYECKUX
anementoB J[. U.
Menpene-eBa.
Crpoenue aToma

bubmnoreka LIOK
https://m.edsoo.ru/7f41837¢c



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
https://m.edsoo.ru/7f41837c
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XHUMHYEecKasl CBA3b.

32 OKHCIUTENBHO- 7 bubmmoreka IJOK
' BOCCTaHOBUTEIbHEIE https://m.edsoo.ru/7f41837c
peaxIuu
Kontponbhas pabora
o Teme "CtpoeHue
3.3 1
aToMa. XuMuuecKkas
CB3L"
34 Hrorosasa 1
KOHTPOJIbHAs paboTta
1 15 bubaunoreka [IOK
TOro 1o pasaciy https://m.edsoo.ru/7f41837c
P 3 bubaunoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

17

n/n

HaumeHnoBaHue
pa3nesioB U TeM
MPOrpaMmbl

KoanuecTBO 4acoB

Bcero

KonTpoabHbIe
padoThI

ITpakTH4eckue
padoThbI

DJIeKTPOHHBbIE
(uu¢poBbIe)
o0pa3oBaTe/ibHbIE

pecypcsbl

Paznen 1.BemiecTBo M XUMHYeCKHe PeakIMU

11

IToBTOpEHuE N
yriIyOJieHUE 3HaAHUN
OCHOBHBIX pa3/IesioB
Kypca 8 kiiacca

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

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYECKUX PEaKLIHM

bubmauoreka [IOK
https://m.edsoo.ru/7f41a636

1.3

DNeKTpoIuTHYECKAS
JIICCOITHAITHSL.
XHUMHUYECKUE PEAKLIUH B
pacTBopax

bubaunoreka [IOK
https://m.edsoo.ru/7f41a636

14

Kontponbehas pabora
10 TeMe
"DIIEeKTPONTUTHY ECKas
JCCOITHAITHSL.
XHWMHUYECKHE PEAKLIUH B
pactBopax"

Hroro no pazaeny

17

Pa3zgen 2.HemeTals1bI M HX CO

CANHCHHU

2.1

OO6mrast XapaKTepUCTHKA
XUMHYECKUX JJIEMEHTOB
VIIA-rpymisL.
l"anorenst

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a636

2.2

OO6mrast XapaKTepUCTHKA
XUMHAYECKUX DIIEMEHTOB
VIA-rpynmet. Cepa u eé
COC/IMHECHUS

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

2.3

OO6mrast XapaKTepUCTHKA
XUMHAYECKUX DIIEMEHTOB
VA-rpynmsl. A3oT,
tdhochop 1 ux
COC/IMHCHUS

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

2.4

OO01mmas XxapakTepuCTHKA
XUMUYECKUX HJIEMEHTOB
IVA-rpynnsl. Yriepon
U KPEMHUN U UX
COEIMHEHUS

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

2.5

KonTponsnas pabora
no TeMe "BakHelmme
HEMETAJIIBI U UX
coenuuenusa"

Wroro no pazneny

25

Pasnena 3.MeTaJIBI M HX CO€

HHECHUSA

3.1

OO0111e cBOMCTBA
METaJIOB

4

bubmnoreka LIOK
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
https://m.edsoo.ru/7f41a636
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32 Baxuelinme MeTamisl 1
' HUX COEIMHEHHUS

15

bubmnoreka LIOK
https://m.edso0.ru/7f41a636

Kontponbnas pabora
33 no TeMe "BakHeiimme
' METAJUIBI U UX
coequHeHus"

Hroro no pazaeny

20

Pa3znen 4. Xumusi 4 oOKpy:Kawuias cpeaa

41 Bemecrsa u Matepuaisl 2 Bbubmmoreka LJOK
' B )KU3HH YeIIOBEKA https://m.edsoo.ru/7f41a636
47 Hrorosast KOHTpoOIbHAA 1
pabora
Hroro no pazaeny 3
P 3 bubaunoreka [IOK
C3EPBHOC BpEMi https://m.edso0.ru/7f41a636
OBILEE KOJIMYECTBO 68

YACOB I1O ITPOI'PAMME



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

8 KJIACC

KoJauyecTBO 4acoB

DJIeKTPOHHBbIe UG POBbIE

Ne
n/n Tema YpoKa Beer KOHTPOJ‘[],]—[],]e HpaKanec]cne OﬁpaSOBaTeﬂbHBIe
Cer0 | pagorni paGoThI pecypcbl
IIpeamer xumuu. Poinb
1 XUMHH B KU3HHA 1 bubaunoreka LIOK
yenoBeka. Tenma u https://m.edsoo.ru/ff0d210c
BEIECTBA
2 [Tonsite 0 Meromax 1 bubaunoreka [IOK
[MO3HAHUS B XUMUU https://m.edsoo.ru/ff0d227e
[pakTuyeckas padora Ne
1 «IIpaBuna paboTsl B
3 J1a00paTOPUU U MPUEMBI 1 bubnuoreka I[JOK
obparieHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM
000pyI0BAaHHEM)
| e[ B 10K
: . https://m.edsoo.ru/ff0d26ca
pa3JIeneHus CMeCe
[paktudeckas padora Ne
5 2 «Pa3nenenue cMeceit 1 bu6mmoreka IJOK
(Ha TIpuMepe OUUCTKH https://m.edsoo.ru/ff0d28¢c8
TTOBAPCHHON COJIN )»
6 ATOMBI ¥ MOJIEKYJIBI 1 bubmmorexa LIOK
Y https://m.edsoo.ru/ff0d2a6¢
, é(I/I;/II/I‘I(eCCKI/IeoaJIC;VICHTBI. . BuGnmorexa LOK
HAKH (CHMBOIIET https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX JIEMEHTOB
8 [IpocThie U CITOKHBIE 1 bubmoreka [IOK
BeIIeCTBA https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJEKYISIPHOE 1 bubmmoreka LIOK
yUYCHHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB.
Bbubnuoreka IJOK
10 Xumueckas popmyna. ! https://m.edsoo.ru/ff0d2eae
BaneHnTHOCTH aTOMOB
XUMHUYECKUX JIEMEHTOB
" OTHOCH(T)enLHa;I aToMHas . Bubnmorexa LOK
Macea. LTHOCHTEIb A https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAs Macca
12 XMHE;:;t(;zz:oi(;nfneMeHTa B 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d350c
COCTMHEHUH
13 KonnuecTBo BemiecTna. 1 Bubnuoreka LJOK
Mous. MosnsipHast Macca https://m.edsoo.ru/ff0d5230
14 311/311:11:%;(3 . EBJ'I HHSI 1 bubmorexa LHOK
CCIHC SABJICHI. https://m.edsoo.ru/ff0d37fa
XumMuyeckas peaxifus
15 [Ipusnaku u ycnoBus 1 bubmmoreka LJOK
MIPOTEKAHUSI XUMUYECKUX https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

20

peakuuii

3aKOH COXpaHEHUsS MacChl

bubanoreka [IOK

16 | pemects. Xumrreckne https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BrrunciaeHnus KoauuecTBa,

17 | MAcchl BeecTsa no bubaunoreka LIOK
YPAaBHEHHUSM XHUMHUYECKUX https://m.edso0.ru/ff0d5708
peakuuii
Knaccugukarus
XUMHUYECKUX PeaKIUi

18 (coem/IHeHmp bubaunoreka LIOK

’ https://m.edsoo.ru/ff0d3f34
pa3oXKeHHUS, 3aMEIICHUS,
oOMeHa)
M. B. JlomoHocoB —

19 yUEHBIA-3HIIUKJIOTICHUCT. bubaunoreka [IOK
OO6o06mIeHuEe 1 https://m.edsoo.ru/ff0d40c4
cucTeMaTHu3aIus 3HaHU
Kontponbshas padora Nel

20 | mo reme «BemecTa u BH6H,HOTeKa HOK

https://m.edsoo.ru/ff0d4290
XUMHYECKUE PEaKIIUn»
Bo3nyx — cmech razos.

21 CocraB Bo3myXa. bubmoreka [IOK
Kucnopon — aneMeHT u https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
®u3NYECKHE U
XUMHUYECKHE CBOMCTBA

22 | kuciopona (peakiuu BH6H,HOTeKa OK
OKHC/TCHUS, TOpEHIE). https://m.edsoo.ru/ff0d4614
[TousiTre 06 okcHuaax
Crioco0b!I IOTy4eHnS
KHCIIOpOa B

23 | maboparopuu U BH6H,HOTeKa HOK

https://m.edsoo.ru/ff0d497a
TIPOMBITITEHHOCTH.
IIpumenenue kuciopoaa
TemnoBoit addekr
XUMHYECKON peakiini,
TIOHATHE O
Bbubnuoreka IJOK

24 | TepMOXUMIIECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHWH, 2K30- U
SHAOTEPMHUIECKUX
PEeaKIsIX
Tommuso (HedTh, yrois u

o5 MeTaH). 3arpsi3HeHne bubmmorexa LJOK
BO3/yXa, CITIOCOOBI €ro https://m.edsoo.ru/ff0d4cda
MIPeOTBpAIIeHHUS
[IpakTudeckas padora Ne

26 3 no teme «Ilonyuenue u bubmmorexa LJOK
coOupaHKe KHCIOpoIa, https://m.edsoo.ru/ff0d4ae2
M3Yy4EHHUE er0 CBOMCTBY
Bonopon — snemeHT 1

27 | mpocTroe BemecTBO. BH6H_HOTeKa HOK
FlaxoxieHHe B Ipupojte https://m.edsoo.ru/ff0d4dd0

o8 dusnyeckre u bubmnoreka LIOK

XHMUYCCKHE CBOMCTBA

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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Bogopozna. Ilpumenenue
BOJIOpPOAA

29 IlonsiTue 0 KUCIOTaX U bubanoreka [IOK
COJISIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl OTy4YCHUS bubmuoreka IJOK
BOJIOpOJIa B JabopaTopuu https://m.edsoo.ru/ff0d4dd0
[pakTryeckas padbora No
31 4 o teme «Ilonyuenue n Bbubmmoreka LJOK
cobupanue Boaopo/a, https://m.edsoo.ru/ff0d4f42
HU3yYEHHE €TO CBOMCTB
32 MonsipHbIii 00BEM Ta30B. bubmoreka LJOK
3akoH ABorajipo https://m.edsoo.ru/ff0d542e
Brruncnenus o0néma,
gy | s seneems B 10K
y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA
Win 00bEMY
Brruncnenus 0056M0B
o | e Y BuGorea 10K
Deaxil B, https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX
OTHOIIICHH Ta30B
35 311/11;;::211:3: ZIBoﬁCTBa bubsmorexa [TOK
https://m.edsoo.ru/ff0d587a
BOZIBI
36 CocTaB OCHOBaHHI. but6mmoreka I{OK
IMousTre 06 MHAMKATOpaAX https://m.edsoo.ru/ff0d59e2
Bona xak pacTBOpUTENb.
Hacpeimenssie n
57 | HCHACBIICHHEIC bubnmoreka IJOK
pactBopsl. MaccoBast https://m.edsoo.ru/ff0d5b40
TIOJIS1 BEIIIECTBA B
pacTBope
[Ipaktrueckas pabora Ne
5 1o Teme
38 «gggiftifgeHne bubnuoreka IJOK
p poB ¢ . https://m.edsoo.ru/ff0d5eba
OIpenenéHHON MacCOBOM
JI0JIel paCTBOPEHHOT O
BEIIECTBA»
o | Komrormaes s 2 B 10K
PO https://m.edsoo.ru/ff0d6342
Bonopoa. Boga»
40 Eﬁ;ﬁgﬁz;ﬁgfi::’ Bubnuoreka LJOK
N https://m.edsoo.ru/ff0d664e
HOMEHKIIATypa
[Tonyuenue u
M XHMHUYECKHE CBOMCTBA bubmmoreka LIOK
KHUCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB
OcHOBaHUS: COCTaB,
42 O ——— bubmnoreka LIOK

HOMEHKJIATypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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ITony4yenue u

bubaunoreka LIOK

43 ﬁ?r;‘;e;;;e cBoncTBa https://m.edsoo.ru/ff0d67ca

44 E}?aci?;g;f:c;:& bubaunoreka LIOK
HOMeHKﬂaTyEa ’ https://m.edsoo.ru/ff0dfee2
Ilonyyenue u

45 XI/IMZI‘{IGCKI/IG CBOMCTBA brbimorexa [OK

https://m.edsoo.ru/ff0dfee2
KHCJIOT
Conu (cpenHue):

4 | HOMEHKIATYpa, CITOCOOBI bubaunoreka [IOK
MOYYEHUS, XAMHYIECKHE https://m.edsoo.ru/00ad9474
CBOICTBa
[paktudeckas padbora Ne
6. Pemenue
SKCIICPUMCHTAJIbHBIX

47 33}13qu0 Tene bubaunoreka [IOK
«OCHOBHLIC KIACCHL https://m.edsoo.ru/00ad9b7c
HCOPraHN4E€CKuXx
COCTTMHEHUI
I'enermueckas CBS3b

48 | MEKIY Knaccamu bu6mmoreka LIOK
HEOPraHMYECKUX https://m.edsoo.ru/00ad9a50
COEMHEHU

49 O06o0mmeHne n bu6mmoreka IJOK
CHCTEMAaTH3aIHs 3HAHUH https://m.edsoo.ru/00ad9ch2
KonTponsHas padora Ne3

59 | mMoTeme "OCHOBHEIE bu6mmoreka IJOK
KJIaCChl HEOPTaHMYECKUX https://m.edsoo.ru/00ad9ela
coemuHeHU"

ITepBble MONBITKH
KJTaccupuKaum

51 XI/IMI/I‘IS():KI/IX 3JIEMEHTOB bubmmorexa LIOK
TlonsTHe 0 rpymmax ' https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
ITepuoanueckuii 3aK0H 1

52 ITepuonuyeckas cucrema bubmmoreka [JOK
XMMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00ada52¢
. Y. MenneneeBa

53 [Tepuonel, rpymisl, bubmmoreka [JOK
MOATPYIIITBI https://m.edsoo.ru/00ada52c
CrpoeHue aTOMOB.

54 CocTaB aTOMHBIX SIAEP. BHGJI,HOTeKa LOK
YIS https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX

55 ggg;g:igBaTOMOB bubmmoreka LIOK
TTepHOJIIEcKOl CHCTEMB! https://m.edsoo.ru/00ada6bc
J. Y. MenneneeBa
XapakrepucTuka
XUMHYECKOr0 3JIEMEHTA

56 | 1o ero mojxoKEHUIo B bubimorexa [IOK

[lepuonnueckoii cucreme
. Y. MenneneeBa

https://m.edsoo.ru/00ada824



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
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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3HaueHue
[eproanyeckoro 3akoHa
57 | AL PasBUTHA HAYKU U 1 Bbubmmoreka LJOK
npaktukd. /. U. https://m.edsoo.ru/00ada96e
MeHneneeB — y4EHbIN,
negaror U rpaxXJaadiui
o | Do | BuGmorea LOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
59 HonHas xumuueckast 1 bubaunoreka LIOK
CBSI3b https://m.edsoo.ru/00adac34
60 KoBanentnas nosisipHas 1 bubmmoreka [JOK
XMMHYECKast CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtnas HemonsipHast 1 bubmoreka [JOK
XMUMHYECKast CBSI3b https://m.edsoo.ru/00adaab9
bubaunoreka LIOK
62 | Crenens oxucnenms ! https://m.edsoo.ru/00adae28
OKHUCIUTENBHO-
63 BOCCTAHOBHUTEJIbHBIE 1 bub6mmoreka IJOK
peaknun OKUCITUTENN U https://m.edsoo.ru/00adb076
BOCCTaHOBHUTEIIU
KontponbsHas padora Ned
64 | moTeMe "Ctpoenue 1 bubmoreka [IOK
aToMa. XuMHIecKas https://m.edso00.ru/00adb076
CBSI3B"
65 HrtoroBast KOHTpOILHAS 1 bubmoreka [IOK
pabora https://m.edso0.ru/00adb486
» . https://m.edsoo.ru/00adb33c
CHUCTEMaTH3aIHsl 3HAHII
67 I(D)ngg oo 1 bubmmorexa LIOK
» . https://m.edsoo.ru/00ad9ch2
CHUCTEMaTH3aIHsl 3HAHII
68 gegsg oo 1 brbmorexa [IOK
» . https://m.edsoo.ru/ff0d61c6
CHUCTEMaTH3aIHsl 3HAHII
OBILEE KOJIMYECTBO 68

YACOB I10 [TPOI'PAMME



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIACC
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n/n

Tema ypoka

KoJaunuecTBO 4acoB

Bcero

KonTpoabHbIe
padoThI

IIpakTHueckue
padoThbI

DJIeKTPOHHBbIe UG pPOBBIE
o0pa3oBaTejibHbIE

pecypchbl

IIepuonuyecknii 3aKoH.
ITepuognueckas
CHUCTEMA XUMHNYCCKUX
anemenToB /. W
Menpeneesa

bubaunoreka LIOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
HM3MEHEHUU CBOWCTB
XUMUYECKUX JIEMEHTOB
HIEPBBIX TPEX NEPUOOB

bubaunoreka LIOK
https://m.edsoo.ru/00adb6b6

Kinaccudukarus u
HOMEHKJIATypa
HCOPraHN4€CKuXx
BEIIIECTB

bub6mmoreka IJOK
https://m.edsoo.ru/00adb7e2

Buapr xumudeckon
CBSI3H U THIIBI
KPUCTAJUTHIECKUX
peléToK

bub6mmoreka IJOK
https://m.edsoo.ru/00adbac6

KonTponbsHas pabora
Nel mo teme
«IToBTOpEHME U
yrayOleHne 3HaHui
OCHOBHBIX Pa3fieiioB
Kypca 8 Kiacca»

Kiaccudukarus
XUMHUYECKUX PEeaKIni
10 Pa3TMIHBIM
MpU3HaKaM

bu6mmoreka IJOK
https://m.edsoo.ru/00adbcb0

ITonsiTue o ckopoctu
XUMUYECKOU PEaKLUH.
[TonsiTHE O TOMOTrE€HHBIX
U TE€TEPOTr €HHBIX
peakuusix

Bbubnuoreka IJOK
https://m.edsoo.ru/00adbe9a

[lousTHE O XMMHUYECKOM
paBHOBecuu. dakTopsl,
BIIMSIIOILME HA CKOPOCTh
XUMHAYECKON peakuu 1
MOJIOKEHUE
XUMUYECKOT0
paBHOBeECHUS

bubmmoreka [IOK
https://m.edsoo.ru/00adc28c

OKUCIUTENBHO-
BOCCTAHOBUTEIIbHEIE
peakuuu

bubmnoreka LIOK
https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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Teopus
10 SIEKTPOTUTHUECKON bubmmoreka IJOK
mucconuanuu. CHibHbIE https://m.edsoo.ru/00adcd68
U Ca0BIC AJIEKTPOIIUTHI
1 WNonnble ypaBHEHUS Bbubmoreka LJOK
peaknuit https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA
KHCJIOT M OCHOBaHUM B
12 CBeTe MpeCTaBIeHUI bubamorexa LIOK
. https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTHIESCKON
JTUCCOLIMAIINN
XUMHUYECKHUE CBOMCTBA
coJieli B cBeTe
13 MPEJCTaBJICHUH 00 bubamorexa LIOK
. https://m.edso00.ru/00add8b2
AIEKTPOTUTHYCCKON
JUCCOLIMAIINN
14 [lonsarre o ruaponnze bubmmoreka LIOK
coreit https://m.edsoo.ru/00add9d4
15 O0600111EHNE U bubauoreka [IOK
CHUCTEMATU3ALMS 3HAHUI https://m.edsoo.ru/00addd12
[pakTudeckas padora
16 Ne 1. «Pemmenue bu6mmoreka IJOK
OKCIIEPUMEHTAIILHBIX https://m.edsoo.ru/00addbfa
3a/1awy
KonTponbsHas pabora
No2 o Teme
17 «INEKTPONMATHIECKAS bubmoreka [IOK
JMCCOLHAIHS. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B
pacTBopax»
OO6mrast XapaKTepUCTHKA
18 rajoreHoB. XUMHYCCKHUE Bbubnuoreka IJOK
CBOICTBaA Ha MpUMEpE https://m.edsoo.ru/00addfe2
xJiopa
X10pOBOAOPO.
19 )S;I);:I?IziKI;PIeCzEz;’CTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00ade104
MOITyYeHH e,
MIpUMEHEHH e
[IpakTudeckas pabora
Ne 2 1o Teme
20 «[lomydenune consHoi bubamoreia LIOK
. https://m.edsoo.ru/00ade348
KHCIIOTBI, U3y4eHHUe e€
CBOICTB»
Boruucnenus mo Bu6morexa LIOK
21 YpaBHEHUSM

XHUMHUYCCKHUX peaKHHﬁ,

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



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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€CIIN OJTH M3 PEarcHTOB
JIaH B U30BITKE

OO1mas xapaKTepuCTHKA

bubmnoreka LIOK

22 aneMenToB VIA-Tpymme! https://m.edsoo.ru/00ade64a
AJIIOTpOITHEIE
MO (HUKALINU CEPHI.
Haxoxnenue cepsl u e€ Bbubmoreka LJOK
23 .
COEIMHEHUH B IPHPOJIC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
cephl
CepoBojopoy,
24 CT;)oeHIfe p(bj:mqecme bubamorexa LIOK
’ . https://m.edso0.ru/00ade802
1 XUMUYECKHE CBOMCTBA
Oxcunp! cepsl. CepHas
o5 KHCJI0Ta, (PM3UYECKUE U bubaunoreka [IOK
XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IIPAMEHEHHUE
XHUMHYECKUE PEAKLIUH,
JIeKallye B OCHOBE
IIPOMBITIIICHHOT' O
criocoba TMoMydeHus
26 CepHOM Kncnzjm. bubmorexa LIOK
https://m.edsoo.ru/00adec8a
XUMHUYECKOE
3arps3HCHAE
OKpYy’Karolien cpepl
COCTMHEHUSMH CEPBI
Briuncnenue maccoBoit
27 JIOJIA BBIXOZIa MTPOJTYKTa Bubmorexa LIOK
https://m.edsoo.ru/00adec8a
peaKIuu
OO6mrast XapaKTepUCTHKA
aieMeHToB VA- TTEL.
28 AsoTt pacnpOCT[r)zreane bubmorexa LIOK
’ https://m.edsoo.ru/00adeea6
B MIpHpOJIe, PU3NIECKUE
U XMMHYECKHE CBOMCTBA
AMMHaK, ero
H3UICCKHC U
29 ?()I/IMI/I‘IGCKI/IG CBOICTBa Bubmorexa LIOK
’ https://m.edsoo.ru/00adf004
MTONTyYeHHE U
MIpUMEHEHH e
[IpakTudeckas padora
30 Ne 3 o Teme bubmmoreka [IOK
«[Tonyyenne aMmmMuaKa, https://m.edso0.ru/00adf180
W3Yy4EHHUE eTr0 CBOMCTBY
| s
. https://m.edso0.ru/00adf306
XUMHYECKHE CBOWCTBA
32 Hcnons3oBanue bubmnoreka LIOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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HUTPATOB U COJel
aMMOHHSI B KaYEeCTBE
MUHEPaTbHBIX
yIoOpeHUH.
XUMUYECKOE
3arpsi3HEHHE
OKpY’Karolen cpeabl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518

33

docdop. Oxcun
¢dochopa (V) u
dochopHast kucioTa,
¢duznveckue u
XUMHYCECKHE CBOMCTBA,
MOJTy4eHue

bubaunoreka LIOK
https://m.edsoo.ru/00adf68a

34

Hcnons3oBanue
(dbocdaToB B kauecTBe
MHHEPAJIbHBIX
YI0OpEHHIHA.
3arps3HeHne
HNPUPOIHON Cpebl
dhocharamu

bub6mmoreka IJOK
https://m.edsoo.ru/00adfc20

35

VYraepon,
pacnpocTpaHeHue B
npupone, Gpusnueckue u
XUMHUYECKHE CBOMCTBA

bu6mmoreka IJOK
https://m.edsoo.ru/00adfd9c

36

Oxcunel yrieposaa, ux
(dbu3mdeckue u
XUMUYECKUE CBOMCTBA.
DKoornyecKue
MIpOOJIEMBI, CBSI3aHHBIC C
okcumom yriepona (1V)

bu6mmoreka IJOK
https://m.edsoo.ru/00adfebe

37

YronpHasa KUCIIOTAa U €€
conu

bu6mmoreka IJOK
https://m.edsoo.ru/00ae006¢

38

[IpakTudaeckas padora
Ne 4 mo Teme
"Tlonyuyenue
YIJIEKHUCIIOrO rasa.
KauectBenHnas peakuus
Ha kapOoHaT-noH"

Bbubnuoreka IJOK
https://m.edsoo.ru/00ae027e

39

IeproHaYaNTBHBIC
MOHSATHS 00
OpPraHUYECKUX
BEILlECTBAX KaK O
COCIIMHEHUSX yTiiepoia

bubmoreka [IOK
https://m.edsoo.ru/00ae054e

40

Kpewmnwii u ero
COEJIMHEHUS

bubmnoreka LIOK
https://m.edso0.ru/00ae080a

41

[IpakTudeckas pabora
Ne 5. Pemenue

bubmnoreka LIOK
https://m.edso0.ru/00ae0bf2



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
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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SKCTIEPUM EHTATBHBIX
3a71a4 10 TeMe
«Baxknerimme
HEMETaJIIBl ¥ UX
COCJIUHCHUS

Kontponshas pabora

42 fBi;EeTIZ\:[:Ie bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
HEMETaJJIbl U UX
COEIMHEHUSD»
OO11ast xapaKTepuCTHKA
XUMHUYECKUX DJIEMEHTOB
— MeETaJIJIOoB.

43 Merannuueckasi CBSI3b U bubaunoreka LIOK
MeTajuTHIecKas https://m.edsoo.ru/00ae103e
KpHCTaJUTHIeCKast
peuérka. uzndeckue
CBOMCTBA METAJIJIOB
XUMHUYeCcKHe CBOMCTBA
METAJIJIOB.

44 DNEKTPOXUMUIECKUN Bubmorexa LIOK

. https://m.eds00.ru/00ael156
PAI HATPSHKCHUIMA
METAIIJIOB
OO61mwe crroco0s!
TTOJTY9ICHUSI METAJIIOB.,

45 E:gi?ﬁii;ﬁcnwﬂﬂ bubnuorexa [IOK
. https://m.edsoo.ru/00ael156

XUMHUYECKUX PEaKIIHi,
€CJIM OWH M3 PEarcHTOB
COZIEP)KHUT IMPUMECH

46 [TonsiTHE O KOPPO3UH bubmoreka [IOK
METaJIIoB https://m.edso00.ru/00ael278

47 Illenounsie MeTamIbI bubmmorexa LIOK

https://m.edso0.ru/00ael4b?2

48 OKcuibl U TUAPOKCUIBI Bbubnuoreka IJOK
HATPUS U KaJIUs https://m.edsoo.ru/00ael4b2

€II0YHO03EMEITbHBIC

49 MmeTaIIIIBI — KaJIBIIUI U bubmorexa [IOK

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

50 Baxneitmme bubmmoreka [IOK
COCITMHEHUS KAJIBIUS https://m.edsoo.ru/00ael15e8

51 O000111EHNE U
CHUCTEeMAaTH3alUs 3HAHU I

59 JKEcTKOCTh BOJIBI M bubmnoreka LIOK
CrocoObI €€ yCTpaHeHUs https://m.edsoo.ru/00ae1886

53 [IpakTnueckas padora bubmmoreka LJOK

Ne 6 o Teme

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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"JKEcTKOCTh BOIBI U
METOJIbI €€ yCTpaHeHUs"

. Bbubmmoreka LJOK
>4 AdtromHif https://m.edsoo.ru/00aelc64
55 AmdoTepHBIe CBOMCTBA Bbubmmoreka LJOK
OKCHIa U THAPOKCH 1A https://m.edsoo.ru/00aelc64
bubaunoreka LIOK
56 Keneso https://m.edso00.ru/00ae1d86
OKCHIBI, THIPOKCHIBI U
57 COJIH };[Kene:;afI Izl Hu " bubmmorexa LIOK
https://m.edso0.ru/00ae35e6
xenesa (I11)
58 O060011IeHNE 1
cHUCTeMaTHu3aIus 3HAaHU T
[pakTuyeckas pabora
Ne 7. Pemenune
59 AKCIEPUMEHTAJIBHBIX bubmoreka [IOK
3aja4 10 TeMe https://m.edsoo.ru/00ae3de8
«BaxHelmme MeTaibl
W MIX COCAMHEHUS
Brrancnenns no
YpaBHECHHUSM
XUMHUYECKUX PEaKIIUi,
o | oo b
https://m.eds00.ru/00ael750
COJICP)KHT ITPUMECH.
Beraucnenns MmaccoBoit
JIOJTA BBIXOZA TTPOIYKTA
peaKIuu
61 O06o0meHne u
CHUCTEeMAaTHU3aIus 3HAHU I
KonTtponsHas pabota
62 Ne4 o Teme
«BaxkHelImre MeTauibl
W MX COCOMHEHUS
BermecrBa u MmaTepuaibl
63 B nH;BcenHeBHoﬁ )EI/ISHI/I Bubmorexca LIOK
https://m.edso0o.ru/00ae3f50
YenoBeKa
XuMHYECKOE
3arps3HeHne
64 OKpYyarolei cpeasl bubmmorexa LJOK
Posib XUMHUHK B pElICHHH https://m.edso0.ru/00ae4270
SKOJIOTMYECKUX
pobiieM
65 Hrorosas koHTposIbHAS bubmmoreka LJOK
pabora https://m.edsoo.ru/00ae4270
66 PezepBHbIii ypoK. bubmmoreka LJOK

O0o011eHKE U

https://m.edsoo0.ru/00ae0d0a



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
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CHCTEMaTHu3alus 3HaHUH

PesepBHbIN ypOK.

bubanoreka LIOK
o7 Obobmerne 1 . ! https://m.edsoo.ru/00adb33c
cCUucTeMaTul3aluuda 3HaHUU
PesepBHBIN ypOK.
bubauoreka LIOK
68 0600 1
OIICHIE 1 . https://m.edso0.ru/00ad9cb?2
CucremMarumusalsa 3HaHUN
OBIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/IMYECKOE OBECHEYEHME OBPA30OBATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

» Xumus, 8 wiacc/ abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AKIHOHEPHOE
obrrectBo «M3narenscTBo «IIpocBericHme

* Xumus, 9 wmacc/ INabpuensa O.C., OctpoymoB W.I'., CmagkoB C.A., AKIHOHEPHOE
obrrectBo «M3narenscTBo «IIpocBericHmey

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. I'abpuensuH O. C., Bockoboiinukosa H. I1., SAumrykoa A. B. HacTonpHas kHuUra yaurens.
Xumus. 8 ki1.: Metoauueckoe nmocodue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., Amykosa A. B. Tetpans i 1a00paTOpPHBIX OIMBITOB U MPAKTUYECKUX
pabor. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinace». M.: Jlpoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocodue k yueobnuky O. C. ['abpuensna «Xumusi». 8
knacc / O. C. 'abpuensin. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metoauueckoe nocobue k yaeonuky O. C. 'abpuensna «Xumusy». 9
knacc / O. C. I'abpuensin. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHonorudeckue kaptel K yueoHuky O. C. I'abpuensHa «Xumus. 8 xiacey :
MeTtoaudeckoe nocooue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHojorudeckue kaptol K yueOHuky O. C. ['abpuensna «Xumus. 9 kiacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTpoasHbie W TIpoBepouHbie padoThl K yueOnuky O. C. ['aGpuensaa
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymrakosa u ap. - M.: [Ipoda, 2022.

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCblI MU PECYPCbl CETH
UHTEPHET

http://www.chemnet.ru I'azera «Xumust» 1 caiiT 111 yaurtens «5 uay Ha YpOK XUMHUN

http://him.1september.ru Eaunas xomtexkuus L{OP: TIpenmeTHas KOICKIHS « X MU

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE SKCICPUMCHTHI:
xumust. Kostekius Poccuiickoro o01eo0pa3oBarei-HOTO TopTajia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://wwwalhimik.ru Beepoccuiickas oMmIIHaia MKOJILHUKOB [0 XMMHU

http://chem.rusolymp.ru Opranudeckast XUMUS: SJIEKTPOHHBINA YICOHUK JUTS CPEAHEH MIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: dJICKTPOHHbBIH yIeOHHK

http://wwwhemi.nsu.ru OTKpBITBIH KOJUICHK: XUMHUS

http://www.chemistry.ru JlucraHiuoHHasT OJMMITHAIA 110 XUMHHU: TE€IEKOMMYHHKAIIMOHHBIN
00pa3zoBarebHbIi POEKT



