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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no XxuMu# Ha YpoBHE OCHOBHOT'O 00I111er0 00pa30oBaHMs COCTaBJICHA Ha
OCHOBE TpeOOBaHUI K pe3yjbTaTaM OCBOCHMsSI OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl
OCHOBHOTO 00miero obpazoBanus, npeacraBieHHbXx B ®I'OC OO0, a takke Ha OCHOBE
denepanbHON pabodeil mporpaMMbl BOCITUTAHUS M C YYETOM KOHIIEIIUU TPETIOAaBaHuUs
y4eOHOro mpeamera «XuMus» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoii
denepanumu.

[Tporpamma 1Mo XxumMuu Ja€T MPEICTABICHUE O TEIX, OOIIeH cTpaTeruy o0yJYeHHs,
BOCIIUTAHUA U Pa3BUTHSA 00yYarONIUXCs CPEJCTBAMU y4eOHOTO MpeIMeTa, YCTaHABIUBACT
00sA3aTeNIbHOE TPEAMETHOE COJIEpPKaHHUE, MPEAyCMAaTPUBAET pacHpelie]ieHue €ro Imo
KJIaccaM M CTPYKTYpHPOBaHHUE MO pa3jesiaM U TeMaM MPOTPAMMBI 110 XUMHH, OTIPEIEISIET
KOJIMYECTBEHHBIE W KAYECTBEHHBIC XapaKTEPUCTHKU COJIEPKAHUS, PEKOMEHIYEMYIO
MOCJICTIOBATEIFHOCTh N3YUYEHUS XUMUU C YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTUKM YYeOHOTro Tpoliecca, BO3PACTHBIX OCOOCHHOCTEW 0OydJaronuxcs,
OmpeensieT BO3MOXKHOCTH TMpeAMeTa JUIsl peanu3aluu TpeOOBaHWM K pe3yibTaram
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHUs, a Takke TpeOOBaHMM K pe3yJibTaTaM OOy4YeHUsI XMMHUHM Ha YPOBHE Ilesiei
W3Y4YEHUST TIpeIMETa W OCHOBHBIX BHJOB YYCOHO-TIO3HABATCIIBHON JCATEIBHOCTH
00y4Jaromerocs 1Mo OCBOSHHUIO y4eOHOTO COAEP KaHUSI.

3HaHUE XHWMHH CIY)XUT OCHOBOW Jii  (OPMUPOBAHHS  MHPOBO33PEHUS
0Oy4Jaromierocsi, ero MpeACTaBICHHN O MaTepuaIbHOM EIWHCTBE MHUPA, BAXKHYIO POJIb
UTPAOT (POpPMUPYEMbIE XUMHUEH MPEACTABICHUS] O B3aUMOIPEBPAIEHUSX DHEPTrUU U 00
ABOJIIOITMU BEIECTB B MPHUPOJIE, O MYTAX PEIMICHUS TIIOOATBHBIX MPOOJIEM YCTONYHBOTO
pa3BUTUS YEJIIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOW, MUIIEBOM M SKOJOTUYECKOU
0€301acHOCTH, TPOOJIEM 3 IpaBOOXPAHEHHUSI.

N3yuenune xumun:

CIIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JUIsi caMOpa3BUTUA U (HOPMHUPOBAHUS
KYJIbTYPhI JINYHOCTH, €€ 001Iel 1 (yHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHHWE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
00yYJaroIIHMXCs, HAaBBIKOB WX  CAMOCTOSTEIBHOM  ydeOHOW  JCATEIBHOCTH,
AKCIIEPUMEHTAIILHBIX U MCCIIEIOBATENHCKAX YMEHUM, HEOOXOMUMBIX KaK B MTOBCEIHEBHOM
KU3HH, TaK U B MPO(HeCCUOHATBHOM NeATEeIbHOCTH;

3HAKOMUT CO CITeNU(PUKON HAYTHOTO MBINIJICHUS, 3aKIabIBAET OCHOBBI IIEIOCTHOTO
B3TJI/la HA EAWHCTBO TPHUPOIBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM HSTarioM
B (DOPMHUPOBAHNM €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YJAFOIIINXCS;

croco0CTBYET (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTHYECKOE 00pa3oBaHUE
oOyyJarommxcs.

Jlanuble HampaBlieHUsT B OOY4YEHHMM XUMHH OOECIEUMBAIOTCS CHEIU(UKOM
CoJlep KaHMUsl y4eOHOTO TPEeaMeTa, KOTOPBIN SBIISICTCS IEIarorHYecKd aJalTHPOBAHHBIM
oTpaxeHueM 0a30BOI HAYKH XUMHH HA ONPENETIEHHOM dTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUsS OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMHKCS CHUCTEMBI IIE€PBOHAYAIBHBIX TMOHSATHH XHMHH, OCHOB



HEOPraHMYECKOM XUMHUHM M HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IMOHATUM OpPraHUYECKOU
XUMUHU.

CtpykTypa conepkaHUsi MOpPOrpaMMbl MO XHMHH Cc(OpMUpPOBaHAa Ha OCHOBE
CUCTEMHOT0 NI01X0/1a K €€ uzyyeHuto. CoaeprkaHue CKIaabIBa€TCs U3 CUCTEMBI IIOHITHI O
XUMHUYECKOM DJIEMEHTE U BEIlIECTBE U CUCTEMbI MOHATUH 0 XUMUYECKOH peakuuu. O6e 3TH
CHUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO MPUHIIUITY ITOCJIEI0BATEIBHOTO PA3BUTHSI 3HAHUM
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuomnueckoro 3akona JI. . MeHnaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUHU aTOMa U XMMUYECKOU CBA3H;

— MPEeICTaBIEHUN 00 3IEKTPOJUTUUECKOM TUCCOLMALMN BEIIECTB B pACTBOPAX.

Teopetnueckue 3HaHUS PACCMATPUBAIOTCS] HA OCHOBE SMIIUPUYECKU MTOITYUYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO YPOBHS K JIpYyromy,
BBITIOJTHSIST QYHKIIMHM OOBSICHEHHS U TIPOTHO3UPOBAHUS CBOMCTB, CTPOSHUS M BO3MOKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MOJTYUYECHUS NU3Yy4aEeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XMMHH CITOCOOCTBYET (HOPMUPOBAHUIO MPECTABICHUS O
XUMHYECKON COCTaBJISIONICH HAyYHOW KapTUHBI MHUpA B JIOTUKE €€ CUCTEMHOW MPHUPOJBI,
LIEHHOCTHOT'O OTHOLIEHHWsI K HAyYHOMY 3HAHWIO M METOJAM MO3HaHUs B Hayke. M3yueHune
XUMUU TIPOUCXOJIUT C MPUBJICYCHUEM 3HAHUN W3 paHEe M3yYCHHBIX YUCOHBIX MPEIMETOB:
«Oxkpyxaromuii Mupy», «buosiorud. 5—7 kiacce» u «dusnka. 7 Kinacey.

[Ipy M3yyeHUM XUMHUU MPOUCXOAUT (POPMUPOBAHME 3HAHUN OCHOB XUMHUYECKOMN
HAyKd Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JIESITeIbHOCTH
YeJIOBEKa U KaK OJIHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHhI. 3aja4a y4eOHOro npeaMera
COCTOUT B (hOPMHUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUN — BaXHEHTIINX (PaKTOB, TOHSATHH,
3aKOHOB M TEOPETUYECKUX IMOJIOKEHUH, JOCTYMHBIX 00O0OIICHHII MHUPOBO33PEHUYECKOTO
XapakTepa, sI3bIKa HayKW, B MPUOOIICHUHA K HAYYHBIM METOAAaM MO3HAHUS MPU U3YUCHUU
BEII[ECTB U XUMUYECKUX PEaKkiuii, B POPMUPOBAHUM U PA3BUTUHU MTO3HABATEIILHBIX YMEHHM
M UX T[OPUMEHEHUM B Yy4yeOHO-TIO3HABATEIbHOM U  yueOHO-UCCIIEA0BATEIbCKOM
JeSITeIbHOCTH, OCBOEHUH MPaBHJI 0€3011acHOro 00palleHus C BEIeCTBAaMU B IOBCEHEBHON
KU3HU.

[Ipy wW3yyeHMHM XUMHUM Ha YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs Ba)XXHOE
3HAYEHHE MPUOOPENH TaKue 1eJU, KaK:

— GOpMHUpOBAHWE  MHTEIUJIEKTYaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIIbHOMY MPUHATHUIO PEIICHUHN, CTOCOOHON
aJIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HaMpaBJICHHOCTh OOyUYEHHUSI HA CHCTEMaTHYECKOe MPHOOIIEHNE 00ydaronmXxcs K
CaMOCTOSITEJIbHOM MO3HABATENbHOM JEATEIbBHOCTH, HAy4YHbIM METOJaM IO3HaHUS,
bopMUPYIOITUM MOTUBAIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecrieueHue YyCIOBUM, CHOCOOCTBYIONIUX MPUOOPETCHUIO OOYYarOIIUMHUCS
OTbITa Pa3HOOOpa3HON AESATENBHOCTH, NMO3HAHUS U CAMOIIO3HAHUSI, KIIIOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMITETEHIMI), UMEIOIINX YHUBEPCATILHOE 3HAUYCHUE JIJIsi PA3IUYHBIX BHUJIOB
JEATENIbHOCTH;



— hopmupoBanure  oOuIei (GYHKIMOHAIBHOM M €CTECTBEHHO-HAYy4YHOM
IPaMOTHOCTH, B TOM YHCJIE YMEHUN OOBSCHATH U OLIEHUBATh SBJICHUS OKPY>KAIOIIIETO MUPA,
WCITONIB3YSl 3HAHWS W ONBIT, MOJYYEHHBIC NPH H3YYCHHH XHMHUHU, MPUMEHATH HX IPHU
pElIeHUH MPoOJIeM B MIOBCETHEBHON KU3HU U TPYJIOBOU JI€ATEIbHOCTH;

— ¢hOopMHpOBAaHUE y OOYYAIOUIUXCS TyYMaHUCTHYCCKHUX OTHOIICHWM, TOHMMAHHS
IIEHHOCTH XUMHUYCCKUX 3HAHWK IS BBIPAOOTKHA HSKOJOTHUYECKH IIEJeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOH NEATETLHOCTH B LIETSAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPYXaIOIIEH MPUPOTHONU CPEbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHUs OOILEYEIOBEUYECKMX LEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS ¥ HAMMPABICHHOCTH JAJILHEHUIIIET0 00yUCHUSI.

OO6miee yMcIo YacoB, OTBEACHHBIX JJIA M3YyUYEHUS] XMMUU HA YPOBHE OCHOBHOIO
oO1rero odopa3oBanusi, coctanisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
9 knacce — 68 yacoB (2 yaca B HEJIEIIIO).

COIAEPXXAHME OBYYEHUA

8 KIIACC

IlepBoHayajibHble XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUM B )KA3HU YeJIOBEKa. XUMUS B CUCTEME HayK. Tena u
BellecTBa. PU3MUECKHUE CBOMCTBA BEIIECTB. ArperaTHoe coctosHue Beuiects. [loHsTue o
METO/1aX Mo3HaHuA B XUMHUH. UncThie BerecTBa U cMecu. CriocoObl pa3/iefIieHUs CMECEH.

ATOMBI U MOJIEKYJIbIl. XUMUYECKHUE 31€MEHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocTbie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumudeckass (opmyia. BameHTHOCThP aTOMOB XHUMHYECKHUX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENIbHAs
MOJIEKYJISIpHAg Macca. MaccoBast 10J1s1 XUMHYECKOT O AJIEMEHTA B COCIMHEHUH.

KomnuecTtBo BemecTBa. Mosb. MonsipHast Macca. B3anMOCBsI3b KOJTMUECTBA, MACChI
W 4YHuCla CTPYKTYPHBIX €IWHMI] BemiecTBa. Pacuérel mo QopMynaM XUMHUYECKHUX
COEIMHCHUM.

Pu3NYeCKre U XUMUYECKHE SIBIICHUS. XMMHUUYECKasl peakuus U €€ MPU3HaAKU. 3aKOH
COXpPaHEHHUS MAacCChl BEHIECTB. XUMHYECKUE ypaBHEeHMs. Knaccudukamuss XUMUYECKHX
peakuuii (COeIMHEHM S, Pa3JIOKEeHHS, 3aMeIeHusI, 0OOMEHA).

XHMHUYECKUH IKCIIEPUMEHT:

3HAKOMCTBO C XMMHUYECKOW TMOCYJIOM, MpaBuiaMud padOThl B JabOpaTOpUu U
npuéMaMu o0pallleHus C JIabOpaTOpHBIM O0OpPYAOBaHHEM, H3YUYEHHE M ONHCaHUE
(bu3MYECKUX CBOMCTB 0Opa3IOB HEOPraHMYECKUX BEIECTB, HaOMIOAeHUE (U3UYECKHUX
(maBieHUE BOCKA, TAasHHE JibJla, PACTUPAHHUE caxapa B CTYIKE, KAIICHHE U KOHJICHCAIlUs
BOJbI) W XHUMHYECKUX (FOpPEHHME CBEYM, IIPOKAJMBAHHE MEIHOW MPOBOJIOKH,
B3aMMO/JICHCTBUE MeJIa C KHUCJIOTOW) SIBJICHWUM, HAONIOJEHHWE W OIMCAaHHE MPU3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKIIUi (pa3ioKeHHe caxapa, B3aUMOACHCTBUE CEPHOM KUCTOThI
¢ xJytopuioM Oapusi, pasnoxkenue ruapokcuaa meau (1) mpu HarpeBaHum, B3anMo IeHCTBUE
xene3a ¢ pactBopom conu menu (1), u3ydenne crnocoboB pa3aeneHus: CMECE: ¢ TOMOIIBIO
MarHurta, (QUIbTpPOBAaHHWE, BBIMApUBAHUE, IUCTUIUIAIMUA, Xpomatorpadus, MPOBEICHUE



OUHUCTKU TOBAPEHHOW COJIM, HAOIIOJICHUE U OMUCAHHE PE3YyJIbTATOB MPOBEJICHUS OIbITA,
WUTIOCTPUPYIOLIETO  3aKOH  COXPAHEHHMS MAacChl, CO3JIaHHE MOJEJIEH  MOJIEKYH
(IapocTepKHEBBIX).

BaxHelue npeacTaBuTeId HEOPraHMYeCKUX BellecTB

Bo3nyx — cMech razon. Cocras Bo3nyxa. Kuciopoj — 3J1eMEHT U MPOCTOE BEMIECTBO.
Haxoxxnenue kuciopoma B mpupojae, (U3NUECKHE W XUMHUYECKHE CBOWCTBA (pEaKIuu
ropenus). Oxkcunpl. [lpumenenue kwucinopoga. CrnocoObl TMOMy4YEeHHUS KHUCIOPOJa B
nabopaTtopun u mnpomsblinieHHOCTH. KpyroBopoT kucinopoaa B mpupoge. O30H —
AITOTpOITHAs MOAUDUKAIIHS KACIOPOa.

TernnoBoi 3hPexT XUMUUECKON peakIuu, TEPMOXUMUYECKHUE YPaBHEHUS, IK30- U
HSHJOTEPMUYECKHUE PEaKIMU. TOIMIMBO: Yroib U METaH. 3arps3HEHUE BO3/lyXa, YCUJICHUE
NapHUKOBOTO A (dexTa, pa3pylieHHe 030HOBOTO CIIOA.

Bopopon — sneMeHT u mpoctoe BemiecTBO. HaxoxaeHue Bomopoaa B MPUPOJIE,
bu3ndecKkue U XMMHYECKHE CBOWMCTBA, MPUMEHEHUE, CIocoObl monydeHus. Kuciaorel u
COJIH.

MossapHbiii 00bEM ra30B. PacuéThl M0 XUMHUYECKUM YPAaBHEHUSIM.

dusnueckue cBoricTsa BoAbl. Bona kak pactBopurens. PactBopsl. HaceliieHHbie 1
HEHACBIIIEHHbIE PacTBOPHI. PacTBOPUMOCTH BElIECTB B BOjAE. MaccoBasi 40JIsI BELIECTBA B
pacTBope. XuMUYeCcKue cBorcTBa BOJIbl. OCHOBaHUA. Posib pacTBOPOB B IPUPO/IE U B JKU3HU
yesnoBeka. KpyroBopoT Bojibl B Ipupoie. 3arps3HeHUe NPUPOAHbIX BoA. OXpaHa U OUMCTKA
MPUPOJHBIX BOJ.

Knaccudukanus Heopranmueckux coeauHenuit. Oxcunbl. Kiaccudukanus
OKCHUJIOB: cojieoOpa3ytolre (0OCHOBHBIE, KUCIOTHBIE, aM(OTEPHBIE) U HECOIC0Opa3yIOIIHE.
Homenknarypa oxkcupoB. Puznyeckue W XMMHYECKHE CBOMCTBAa OKCUIOB. llomydenue
OKCH/IOB.

OcnoBanus. Kimaccudukanus ocHOBaHUM: METOYN U HEPACTBOPUMEIE OCHOBAHHSL.
Homenknarypa ocHoBaHU. PU3NUECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lomyuenue
OCHOBAHUH.

Kucnorel. Knaccudukanus xucnor. Homenknarypa kucinor. Dusznueckue Hu
XUMHUYECKUE CBOWCTBA KUCIOT. Psan akruBHoctu MeraimioB H. H. bekerosa. Ilomydenue
KHUCJIOT.

Conu. Howmenknarypa coneil. ®PuU3MYECKHME W XUMHYECKHE CBOMCTBA COJICH.
[Tonmyyenue counei.

I'eneTnyeckas cBsI3p MEXKIY KIAaCCAMU HEOPraHUYECKUX COCAUHEHUM.

XUMHUYECKHH IKCIIEPUMEHT:

Ka4eCTBEHHOE OIPEICIICHUE COJIEpKAHUS KHUCIOpPOAa B BO3JyXE, IOIYyYECHHE,
coOuMpaHue, paclo3HaBaHWE W  U3YYEHHUE CBOMCTB  KHUCJIOpOJa, HaONIOJCHHE
B3aUMOJICHMCTBUS BEIIECTB C KUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U MPEKPAIICHUSA
ropeHus (Mmokapa), O3HAKOMJIEHHE C oOpaslamMu OKCHIOB M OINKMCAHWE HX CBOWCTB,
MoJIyuYeHHe, coOWpaHue, paclo3HaBaHME M U3YUYCHHUE CBOMCTB BOJIOpoja (rOpeHHeE),
B3auMoOJielicTBue Bojopoga ¢ okcugom Mend (II)  (BO3MOXKHO HCMOJIb30BaHUE
BUJIEOMATEPHAIIOB), HAOIIOIeHHE 00Pa3II0B BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE
OCOOCHHOCTEM pacTBOPEHHUS BEIECTB C PAa3JIMYHON PaCTBOPUMOCTHIO, MPUTOTOBJICHUE



PacTBOPOB C OMNPENEIEHHON MacCOBOU JI0JI€H PACTBOPEHHOTO BEMIECTBA, B3AMMOJECHUCTBUE
BOJIbI C METAJJIaMU (HATPUEM U KaJIbllieM) (BO3MOXKHO HCIOIB30BaHUE BUI€OMATEPHATIOB),
uccleoBane 00pas3IoB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJICHUE
M3MEHEHUSI OKPAacKM HWHAUKATOPOB B pPacTBOpax KHUCIOT W WIEIOYEH, H3YUYECHHUE
B3auMoJiericTBus okcuaa meau (I) ¢ pacTtBopoM cepHOM KHUCIOTHI, KMCIOT ¢ METaJJIaMH,
peaKIMid HEUTpaau3aluu, MOJy4eHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOIO
MeTaJula APYTHUM H3 pacTBOpa COJHU, PEIICHUE JKCIEPUMEHTAJbHBIX 3aJad II0 TEME
«BaxxHenme Ki1acchl HEOPraHUYECKUX COCTUHEHUI.

[Hepuoanueckuii 3axkoH U Ilepuoanyeckas cucreMa XUMHUYECKUX 3JieMeHTOB /I,
N. MenaeneeBa. CrpoeHne aroMoB. XuUMHYecKasi CBA3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHBIC PEaKIUH

[lepBble MOMBITKU KJIacCU(PUKAIIMKA XUMUYECKUX dJIeMeHTOB. [loHsiTHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (II[EJIOYHBIC U IIEIOYHO3EMENIbHBIE METAILIbI, TAJIOT€Hbl, UHEPTHBIC
rasbl). DIIEMEHTHI, KOTOPbIE 00pa3yroT aM(GOTEPHBIE OKCUIBI U THAPOKCHIBI.

Ilepuoguueckuii 3akoH. Ilepuonnueckass cucTeMa XHUMHYECKHX 3JIEMEHTOB [l
U. MengaeneeBa. KopoTkomepuomnass u anuHHOmepuomHas ¢opmbl [lepuonmueckoi
cucteMbl xuMuueckux 3semeHToB Jl. . Menneneesa. Ilepuoapl u rpynnel. @usnyeckui
CMBICIT TTIOPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CoctaB atroMHbIX sjep. M3otombl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX 000J0YEK aTOMOB MEpBBIX 20 XUMHUUYECKUX 3jieMeHTOB Ilepuonuueckoit
cucremsl /1. . MenneneeBa. XapakTepuCTHKA XUMHYECKOTO JJIEMEHTA MO €r0 MOJ0KEHUIO
B [lepunonnueckoii cucreme /1. 1. Meneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajJuyca AarOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIIaM U IEPUOJAM.

3nauenue Ilepuoanueckoro 3akoHa u llepmoandeckod CHCTEMBI XMUMHUYECKHX
AJIIEMEHTOB JUIS Pa3BUTHUA HAyKU U npakTuku. Jl. 1. Mennenees — y4€HbIN U rpakIaHUH.

Xumuueckasi  cBsi3b. KoBaneHTHast  (TonsipHass W HEMOJISIPHAsi)  CBA3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSA3b.

Crenenb okucienusi. OKUCIUTEIbHO "-BOCCTAHOBUTENbHBIE peakiuu. [Ipoiecce
OKHUCIICHUSI U1 BOCCTAHOBJIEHUsI. OKHUCIIUTENIN U BOCCTAHOBUTEH.

XUMHYECKUN IKCIIEPUMEHT:

u3ydeHue oOpa3lloB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBHE
TUJIPOKCHAA IMHKAa C pPacTBOpaMM KHUCJIOT M IIEJIOYEH, TMPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOIIUX TMPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue,
PEeaKIK pa3IoKEHUs, COeTMHEHN ). MeXIpeIMEeTHbIE CBSI3U

Peasmszannss MeXnpeaMETHBIX CBSA3EH IIPU M3YYEHMH XUMHM B 8 Kjacce
OCYIIECTBIISIETCSl Yepe3 UCTOIB30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSATUHN, TaK
U TOHATHM, SBJISIONMIMXCA CUCTEMHBIMHU JUISl OTJEIBbHBIX MPEAMETOB €CTECTBEHHO -
HAaY4YHOI'O IIMKJIA.

OO011ue eCTeCTBEHHO-"HAyYHbIC MOHATHUS: HAYYHBINA (haKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHajau3, CHUHTE3, Kiaccupukanusa, MNEePUOJAUYHOCTb, HAONIOJEHUEe, HSKCIEPUMEHT,
MOJIEIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



®dusnka: MaTepus, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIWJ, H30TOIIbI,
PaJIMOAaKTUBHOCTH, MOJIEKYJIA, SJICKTPHUECKUN 3apsi]l, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, Ta3, (U3MYCCKUE BEIIMIUHBI, CIUHHIIBI H3MEPEHHSI, KOCMOC, TUTAHETHI,
3BE31b61, CoJIHIIE.

buonorus: gorocunres, apixanue, ouocdepa.

I'eorpadusa: atmocdepa, ruapocdepa, MUHEpPAIbl, TOPHBIE TMOPOIbI, MOJE3HBIC
HCKOIIaeMbI€, TOILUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemiectBo 1 xXuMHuueckas peakius

Ilepnommueckuit 3akoH. Ileproguueckas cucremMa XxuMudeckux dineMeHtoB /[[. U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJus, KaJbLUS U UX COCUHEHUN B COOTBETCTBUU C
ITOJIOKEHHUEM 3JIEMEHTOB B [leprnoanueckoi cucteMe U CTPOEHUEM X aTOMOB.

CrpoeHue BenecTBa: BUJIbl XUMUYECKOW CBA3U. THUIIBI KPUCTAINIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THNA KPUCTALINYECKOW PEMIETKU U BUIA XUMAYECKOU
CBS3U.

Knaccudukanuss w HOMEHKIATypa HEOPraHMYECKHUX BEHIECTB. XHUMHUYECKHUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIACCAaM HEOPraHWYECKHUX COEAUHECHUU,
Ir€HETUYECKasi CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XuMUYeCKUX peakiui Mo pa3IMuyHbIM MpU3HaKaM (M0 YHCITY U
COCTaBY Yy4YaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(D(eKTy, 1Mo M3MEHEHHUIO
CTEMCHEW OKHUCJICHUS XHMHYECKMX OJJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YacTHIO
KaTanu3aropa). IK30- U SHJA0TEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonsitue o ckopoctd Xxumuueckod peakuuu. IloHarue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [[oHsITHE 0 TOMOTEHHBIX U T€TePOre€HHBIX PEAKIIUX.
[Tonsatue o karamuze. [loHsATHE O XMMHMYECKOM paBHOBeCcHMU. DaKTOPBI, BIMUSIOLIME HA
CKOPOCTh XMMHUYECKON PEAKIIUH U TIOJIOKEHUE XUMUYECKOTO PaBHOBECHSL.

OKuCINTETbHO-BOCCTAHOBUTEIBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON peakunu. COCTaBICHUE YPaBHEHHI OKUCIUTEIBHO -
BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCTIOIBL30BAHUEM METO/1A AJIEKTPOHHOTO OallaHca.

Teopusi B3AEKTPONUTHYECKONW TUCCOUMUALMHU. DIJIEKTPOJIUTHI U HEDJIEKTPOIUTHI.
KaTtnonsl, annoHbl. MexaHu3M AUCCOLMAIMN BEMIECTB C pa3JIMYHBIMU BUIAMUA XUMHUYECKOU
cBsi3u. Crenenp aucconuanuu. CUIbHBIC U CIa0bIe JIEKTPOIHTHI.

Peakiuu moHHOro oOMeHa. YcClOBUS NPOTEKAaHUS peaKIH HOHHOrO OOMEHa,
MOJIHBIE U COKpAlIEHHBbIE HOHHBIE YpaBHEHHS peakuuii. CBOMCTBA KUCIOT, OCHOBAaHUN U
CoJied B CBETE MPEACTABICHUN OO0 DSIEKTPONUTUYECKOW auccoruanuu. KadecTBeHHBIE
peakunu Ha UOHBL. [IoHsATHE O TUAPOIIN3E COJIEH.

XUMUYECKHH IKCIIEPUMEHT:

03HAKOMJICHUE C MOJICIIAMU KPUCTALINYECKUX PEIIETOK HEOPTAaHUUYECKUX BEIIECTB
— METAJJIOB U HEMETAUIOB (rpadura M anMasa), CJIOXKHBIX BEHIECTB (XJIOpUJA HATpus),
MCCJIEIOBAHHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKLIUU OT BO3JACHUCTBUS PA3IMYHBIX
(GakToOpoB, UCCIEIOBAaHUE BJEKTPONPOBOAHOCTH PACTBOPOB  BEUIECTB, Ipoliecca



JUCCOLMAIMU KHUCIIOT, HIeJI0Yeil U coseil (BO3MOKHO MCHOJb30BaHUE BUIEO MAaTEPUAIIOB),
MIPOBE/ICHHUE OMBITOB, WIUTIOCTPUPYIOIIUX MPU3HAKY TPOTEKAHUS PEAKIIMi HOHHOTO 0OMeHa
(oOpa3oBaHue OcajiKka, BbIIEJIEHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB, HUILUTFOCTPUPYIOLIUX
MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEeaklnil (rOpeHHe, Peakiuu pa3ioKeHHUs,
COEJIMHEHHUSI), PACIIO3HABAHME HEOPraHMYECKUX BEUIECTB C MOMOIIBIO KAaueCTBEHHBIX
peaklMii Ha HOHBI, PEIICHHE 3KCIIEPUMEHTAIBHBIX 3aad.

HemeTtannbl U ux coeiiHeHUA

OO6m1as xapakTeprcTHKa ragoreHoB. OCOOEHHOCTH CTPOEHHS ATOMOB, XapaKTEPHbIE
crenieHd okucieHus. CTpoeHne U PU3nYecKue CBOWCTBA IMPOCTHIX BEIIECTB — I'aJOTEHOB.
XHUMHUYECKUE CBOMCTBA Ha MpUMeEpe Xjopa (B3auMOIeHCTBHE C METalIaMU, HEMETAJIJIaMH,
niesioyamu). Xsoposogopoa. ConsiHas KHCIIOTa, XMMHYECKHE CBOWMCTBA, IOJIYYEHUE,
npuMeHeHue. JleiicTBue xjopa U XJIOPOBOJOpOJa Ha OpraHuM3M 4elloBeka. Bakuewime
XJIOPUJIBI M UX HAXOXKJEHUE B IPUPOJIE.

O6m1as xapakrepuctrka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okuciienus. CTpoeHue u pusndyeckre CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOpPOJa M CEePhl. AJUIOTPOIHBIE MOMU(PUKANUUA KHUCIOPOJIa U Cephbl. XHUMHYECKHE
cBoiicTBa cepbl. CepoBOOpOA, CTpoeHUE, GU3HUECKUE U XUMUYECKHe CBOMCTBA. OKCUIBI
Cepbl KaK NPEICTABUTENIM KHUCIOTHBIX OKcUI0B. CepHas KuCIOTa, (QU3MYECKHE U
XUMHUYECKHAE CBOMCTBA (OOIME KaK MPEJCTaBUTENS KJacca KUCIOT U CIenupuIecKue).
XHUMHYECKUE PEaKIINH, JIKAIIUE B OCHOBE MPOMBIIIIEHHOTO CIIOCO0a MOTyYeHUs CEPHOM
KUCNOTHL. [Ipumenenne cepHont kucmoTel. CoJIM CEpHOM KHCIIOTHI, KAUECTBEHHAS PEAKLIUS
Ha cyibhar-uoH. HaxoxaeHue cepbl U €€ coeqMHEHUN B mpupojae. XUMHUYECKOE
3arpsi3HEHHE OKPYIKAIOLIEH Cpellbl COETUHEHUSMU Cephl (KUCIOTHBIE IO/, 3arpsi3HEHNE
BO3]IyXa U BOJJOEMOB), CITOCOOBI €T0 TPEIOTBPAIIICHHUS.

O6m1as xapakrepucTuka 351eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTEMEHU OKHUCICHHA. A30T, paclpoCcTpaHEHHE B MpUpoje, (PU3HUECKHE U
XUMHUYECKHe cBoicTBa. KpyroBopor aszora B mpupoae. AMMHAK, ero (Qusumyeckue u
XUMHUYECKHE CBOMCTBA, MOJydyeHHe W npumeHeHue. Coau aMMOHUS, UX (Pu3nueckue u
XMMHUYECKUE CBOMCTBA, TpUMEHEHHE. KauecTBEHHAs peakius Ha MOHbI aMMOHUSI. A30THas
KHCIIOTA, €€ MojyyeHue, Gu3nueckue 1 XMuMUUeCKHe CBOMCTBA (00IIHe KakK MpeAcTaBuTeN s
KJ1acca KUCIoT U cnenugpuyeckue). Mcnoap30BaHre HUTPATOB U COJIE aMMOHHSI B KAYECTBE
MUHEpaIbHBIX YI0OpeHUN. X UMHUECKOE 3arpsI3HEHUE OKPY KaIOIEl Cpe/ibl COeTMHEHUSIMU
a3oTa (KUCJOTHBIE [OXAM, 3arps3HEHUE BO3[yXa, MHOuBbl U BOA0EMOB). Docdop,
aioTponHbie Moaudukanuu docdopa, puzmyeckue u XxuMuueckue cBoicTBa. OKcua
docdopa (V) u dbochopHas kucinora, Guznueckue U XUMHUYECKUE CBOMCTBA, MOJIyYEHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaueCTBE MUHEPATIBHBIX YAOOPEHUN.

O6mras xapakrepucTrka 3eMeHToB [V A-rpynmbsl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTEepHbIE  CTENEHUM  OKUCIEHUSA.  YTIIIepol,  aUIOTPOIHbIE  MoJu(pHKanuy,
pacmnpocTpaHeHHe B IMpHpojae, (GU3NYECKue M XUMHUYECKHE CBOMCTBa. AcopOums.
Kpyrosopot yriaepona B npupoge. OKCUIbl yriaepoja, ux (puU3nuecKue U XUMHYECKUE
CBOICTBA, JIEMCTBHE HA JKMBBIE OPraHU3MBbI, NOJIYYEHUE U TPUMEHEHUE. DKOJIOTMYECKUE
npoOJeMBbl, CBs3aHHBIE C OkcunoMm yriepona (IV), rumoresa rio0ambHOTO MOTEIICHUS
KJIUMaTa, MapHUKOBBIA 3 @dexT. YrojbHas KucioTta W €€ coiu, ux (¢U3MYECKHEe U



XUMHUYECKHE CBOWCTBA, MOJydyeHUEe U npumeHeHne. KauecTBeHHast peakiius Ha KapOoHaT-
noHbl. Mcronbp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIEHHOCTH U CEJIbCKOM
XO3SIUCTBE.

[lepBoHavyasibHBIE TIOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHSIX
yriepoaa (MeTaH, 3TaH, STWJICH, alleTWUJIEH, 3TAaHOJI, TJUIEPUH, YKCyCHas KHCJIOTa).
[IpupoaHble UCTOYHUKHU YTIJIEBOAOPOAOB (Yyrodib, MPUPOJHBIN Ta3, HEPTH), TIPOIYKTHI HX
nepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBINIICHHOCTH. [ToHsATHE O OHOIOrHYeCcKU
BAKHBIX BEIIECTBaxX: >XKHUpax, OejlKax, yrieBoJlax — U HMX POJM B JKU3HU YEIOBEKa.
MarepuranbHO€ €TUHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUM.

Kpemnuii, ero gusnueckne u XuMUUYECKUE CBOMCTBA, MOJyYECHHUE U TTPUMEHEHHE.
Coenunenust kpemausi B mipupoze. Oomue npeactaBieHuss 06 okcuae kpemaus (IV) u
KpeMHueBoM kuciore. CUIMKATBl, UX HCIOJb30BaHHWE B OBITY, B IPOMBIIICHHOCTH.
Baxnelime cTtpouTebHbIE MaTepUalbl: KEPAMHUKA, CTEKIIO, IIEMEHT, O€TOH, KeJIe€300€TOH.
[IpoOnembl 6€30MaCHOT0 HMCMIOIB30BAHMS CTPOUTEIBHBIX MAaTEpPUATIOB B TMOBCEIHEBHOMN
KU3HU.

XUMHYECKUMN IKCIIEPUMEHT:

U3y4eHHE O0O0pa3OB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSHON KHUCIOTHI,
MPOBEJICHUE KAUYEeCTBEHHBIX PEaKIMi Ha XJOPUI-UOHBI M HAOJIIOJICHHE TMPU3HAKOB HX
MIPOTEKAHUS, ONBITHI, OTPAKAIOIINE GU3NICCKUE U XUMUUECKIE CBOWCTBA TAJIOTCHOB M UX
COoeIMHEHUN (BO3MOXKHO MCIOJIb30BAHUE BUJICOMATEPUAIIOB), O3HAKOMJICHHE ¢ o0pasiamMu
XJIOpUJIOB (TajlOT€HUIOB), O3HAKOMIICHHE ¢ oOpas3laMu cepbl U €€ COCIUMHEHUSIMU
(BO3MOXKHO HCMOJB30BaHUE BUECOMATEPUATIOB), HAOIIOACHUE Ipoliecca OOYTIMBAHUS
caxapa MoJ| JEUCTBUEM KOHIICHTPUPOBAHHON CEPHOU KHUCJIOTHI, U3yYCHUE XUMHYECKUX
CBOICTB pa30aBJICHHON CEPHOI KUCIIOTHI, TPOBEICHNE KaUeCTBEHHOMN pEaKIny Ha CyIb(haT-
MOH 1 HaOJI0/IeHHE TTPU3HaKa e€ MPOTEKaHUsl, 03HAKOMIICHHE ¢ (PU3NYECKUMU CBOMCTBAMU
azota, ¢dochopa W UX COCTMHECHHH (BO3MOKHO HCIIOJIb30BAHUE BHUICOMATEPHAIIOB),
oOpa3siamu a30THBIX U POCPOPHBIX yI0OPEHUIA, TTOTydeHUE, COOMPaHKE, pACIIO3HABAHUE U
M3yUYeHHE CBOWCTB aMMHUaKa, MPOBEJCHUE KAYECTBEHHBIX PEAKIUA HA MOH aMMOHHS U
dbochaT-uoH W U3yYEHHWE  TPU3HAKOB WX  NPOTEKAaHHS,  B3aMMOJICHCTBHE
KOHLIEHTPUPOBAHHOW  a30THOM  KHCJIOTBI C MeAbl0  (BO3MOXKHO  HCIOJIb30BaHUE
BHUJICOMATEPUAJIOB), M3YUEHHUE MOJEJECH KPUCTAUIMYECKUX PEIIETOK anMasa, rpadura,
dbynnepeHa, O3HAKOMJICHHME C TMPOIECCOM  aJICOpPOLMU PACTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YyIJIEM MW YCTPOMCTBOM MPOTHBOTas3a, IMOJy4YeHUe, CcoOupaHue,
pacrio3HaBaHWE W HM3YYEHUE CBOMCTB YTIJIEKMCIOrO ras3a, MPOBEICHUE KAaueCTBEHHBIX
peakuuii Ha KapOOHAT M CHIMKAT-UOHBI M HW3Y4Y€HUE IMPU3HAKOB HMX MPOTEKAHMUS,
O3HAKOMJICHUE C  NOPOAYKLIHEU CWIIMKATHOW  IPOMBIIUICHHOCTH,  pELICHUe
HKCHEPUMEHTAIIbHBIX 3aJ1a4 10 TeMe «BakHele HeMeTallJIbl U X COEUHEHUS.

MeTaJibl U MX COeIMHEHUS

OO6mrast XxapakTepucTUKa XUMUYECKUX DJIIEMEHTOB — METa/UIOB Ha OCHOBaHUHU MX
noJsioxkenust B [leprnonmueckor cucreme xumudeckux snemeHToB . M. MeunneneeBa u
ctpoeHusi aroMoB. CTpoeHue MeTayioB. Mertamnueckass CBsi3b W MeTaJUIMuecKas
KpUCTAJUIMYECKass pEmETKA. DJIEKTPOXUMHUYECKHI  psii  HANpSHDKEHUHW  METAJLJIOB.
dusznyeckue U XMMUUYECKUe CBOMCTBA MeTaiuioB. OO01me crnocoObl MOyYEHUsI METaJIOB.



[ToHsaTHE 0 KOPPO3UM METAIJIOB, OCHOBHBIE CHOCOOBI 3alUThl UX OT Koppo3uu. CIuiaBsl
(ctanp, 4yryH, JIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U TPOMBIILIEHHOCTH.

[[lenounsle MeTaiwibl: mNoJioxkeHWe B llepmogmueckoil cuUCTEME XUMHUYECKHX
aneMeHToB /1. 1. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXO0XJICHHUE B Ipupoie. Pusnueckue
Y XMMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUAbl U THAPOKCUIBI HATPUS U
kanus. [[ppuMeHeHne memoYHbIX METAJUIOB U UX COEUHECHUM.

[IlenoyHO3EeMENBHBIE METAJUIBI MAarHUM W KaJIbIMW: MOJI0KEHHE B [leprnoanyeckon
cucteMe xumuueckux aneMeHToB . . MenaeneeBa, CTpoeHUE UX aTOMOB, HAXO0XKJICHUE B
npupoge. Pu3nMyYecKMe M XUMHYECKHE CBOWCTBA MarHusg M Kajapuus. BaxhHeuiwme
COCIMHEHUs Kalbllusg (OKCHJ, THUAPOKCHI, coiyii). JKECTKOCTh BOABI U CIOCOOBI €&
YCTpaHEHUS.

AJroMuHUN: oJiokeHue B [lepuoinueckoi cucteMe XuMu4deckux asnementon J1. 1.
MenpeneeBa, CTpOCHHE aTOMa, HAXOXAEHUE B MNpupoje. PU3NUECKUE U XUMUUYECKUE
CBOICTBa aTtOMUHUS. AM(POTEpPHBIE CBOWCTBA OKCUAA U THAPOKCH]IA AJTFOMUHUS.

Keneszo: nonoxenue B Ilepuonnueckoil cucreMe xuMuueckux anemeHToB 1. U.
MengaeneeBa, CTpOCHHE aTOMa, HAXOXAEHHE B MNpupoje. PU3NUECKUEe U XUMUUYECKHE
cBoiicTBa xene3za. Okcunpl, ruapokcuasl U conu xenesa (II) u xenesa (III), ux cocras,
CBOMCTBA U MOJyYEHHUE.

XUMHUYEeCKHH IKCIIEPUMEHT:

O3HAaKOMJIEHUE ¢ 00pa3llaMyd METaJJIOB U CIUIABOB, UX (PU3UUECKUMU CBOMCTBAMH,
M3y4YECHUE pE3yJIbTAaTOB KOppO3HuH METAJIIOB (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHAIIOB), OCOOCHHOCTEN B3aMMOJICHCTBUSA OKCHUA KaJIbIIUSI U HATPUS C BOJIOM
(BO3MOYKHO HCIIOJIb30BAaHUE BHUIACOMATEPHUATIOB), UCCIEIOBAaHUE CBOMCTB KECTKOW BOJBI,
mpoIecca ropeHus eie3a B KUCIopoae (BO3MOKHO MCIIOJIb30BaHUE BUIECOMATEPHUATIOB),
MIPU3HAKOB MPOTEKAaHUs KAYECTBEHHBIX PEAKIIMN HA MOHBI: MAarHUsl, KaJlblLUsl, AJIFOMUHUS,
nunka, sxenesa (II) u xeneza (III), menu (II), HaOmroAeHUE W OMNMUCAHUE MPOLIECCOB
OKpAIllMBaHUs TIJIAMEHU MOHAMHU HATpPHs, Kajdus W Kaiblus (BO3MOXHO HCIIOJIH30BAHHE
BUJICOMATEPHUAJIOB), HCCieoBaHuE aM(pOTEPHBIX CBOMCTB TUAPOKCHIA ATIOMHHUS H
TUIPOKCHA IUHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeimme MeTauibl
U UX COEOUHEHUS.

XUMUA ¥ OKpPY:KaWLIAs cpeaa

BemecTtBa u Marepuanbl B NOBCEAHEBHOW >KM3HM 4elioBeKa. be3omacHoe
WCIIOJb30BaHME BEILECTB M XUMHUUYECKUX peakiuid B ObiTy. llepBas momonis npu
XMMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyXKarollel cpenapl (MpeAesibHasi —JOMyCcTUMAast
KOHIIeHTpaIus BemniecTs, naiee — [1/IK). Porb xumun B pemieHnn 5K0I0rHIeCKUX MpooIem.

XUMHUYECKHUMN SKCIIEPUMEHT:

M3y4YeHHE O0Opa3l0oB MaTepuaioB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHBIC
MaTepualbl).

MexnpeaMeTHbIE CBSI3U

Peasmzannst MeXnpeaMETHBIX CBSA3€M IIPpM M3YYEeHMH XuUMHM B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U



MOHSTHUH, SBIISIOMINUXCS CHCTEMHBIMU TSI OTACIBHBIX TPEIMETOB €CTECTBEHHO "~-HAYYHOTO
ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIA (PaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaNMW3, CHUHTE3, KIacCU(pUKALUA, TEPUOAUYHOCTh, HAONIOJACHHUE, DKCIEPUMEHT,
MOJICJIMPOBAHUE, W3MEPECHHE, MOJIEib, SBJICHWE, IAapHUKOBBIA 3(PQEKT, TEXHOJIOTHS,
MaTepHUaIbI.

®duzuka: maTtepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKIHUJI, U30TOIbI,
pPaaMOaKTUBHOCTh, MOJICKYJIa, AJIEKTPHYCCKUH 3aps, MPOBOTHUKH, TOTYIPOBOIHHKH,
TUDJICKTPUKHU, (POTOAIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPHMOCTb, KpHUCTaUIMUeCKass pemiéTka, CIUIaBbl, (U3HYECKUE
BEITUYMHBI, SAUHUIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, TIIIAHETHI, 3BE3/1bI, COJTHIIE.

buonorus: ¢dorocunTes, npixanue, Owocdepa, dKOCHCTEMa, MHUHEPAIbHBIC
yIA00pEHHS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIHbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaibl, TOPHBIC MOPOIbI, TOJIC3HBIC
UCKOTIaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE Pe3yJIbTaThl OCBOCHUSI ITPOTrPpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus
JOCTHTAIOTCS B X0/1€ OOYyYeHHS XMMHUU B EIAWHCTBE Y4eOHOM W BOCHUTATEIBHOU
JESATEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCHUMCKMMHU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, MPUHATHIMUA B OOIIECTBE MPAaBUJIAMUA U HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHUS U COIUATIU3AINH
o0y4Jaromuxcs.

JImaHOCTHBIE pE3ynbTaThI OTpaxaroT TOTOBHOCTb 00yJaromuxcs
PYKOBOJICTBOBAThCS CHUCTEMOM MMO3UTUBHBIX IIEHHOCTHBIX OPHEHTAIlM M paclIMpeHue
OTIBITA JIESITEIILHOCTH HA €€ OCHOBE, B TOM YHCJI€ B YACTH:

) maTpuoTHYECKOro BOCIIUTAHUS:

[IEHHOCTHOTO OTHOHIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAy9YHOMY HACJICTUIO, TOHUMAHUS 3HAYCHUS] XUMUYECKONW HAYKU B KU3HHU COBPEMEHHOTO
o0IIecTBa, CHOCOOHOCTH BIIAJIETh JOCTOBEPHOM HH(OpMAIEl O MEePEIOBBIX TOCTUKEHUSIX
Y OTKPBITUSX MUPOBOW M OTEUECTBEHHON XUMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX
00 yCTpOoMCTBE MHpa U OOIIECTBA;

2) rpakJIaHCKOTO BOCIIUTAHHMS:

MIPEACTABJICHHS O COIUATTLHBIX HOPMaX M MPaBUjIaX MEXJTMIHOCTHBIX OTHOIIICHUH B
KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO-
WCCJICIOBATEIIbCKOW, TBOPYECKOWM W JPYyTHX BHUIAX JEITCIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM JIEATETbHOCTH MPHU BHIMOJHEHUN y4eOHBIX, TO3HABATEIbHBIX
3a/1ay, BBIMOJHECHUU XHMHYECKUX OSKCIEPHUMECHTOB, CO3JIaHUHM YYEOHBIX IPOCKTOB,
CTpeMJICHHSI K B3aMMOIOHMMAHHWIO W B3aMMOIOMOIIM B TIPOIecce OTOM ydeOHOM
JeSATEeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEJACHUE M MOCTYNKHU CBOUX TOBApHUILEH C
MO3UIIMY HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIIEICTBHUI MMOCTYIIKOB;



3) LIEHHOCTH HAy4YHOTO MO3HAHUSI:

MHUPOBO33PEHYECKHUE TPENCTABICHUSI O BEIIECTBE M XUMHUYECKON peakilud,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIISAIONINE OCHOBY IS
MOHUMAaHUs CYIIHOCTH HAyYHOM KapTHHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3AUMOCBS3SIX YEIOBEKa C MPUPOTHON CPEoi, O
POJIM XMMUU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

M03HaBaTENbHbIE MOTHUBBI, HATIPABJICHHBIE HA TIOJyYEHUE HOBBIX 3HAHUM 110 XUMHH,
HEOOXOUMbIE 171 OOBSACHEHUST HAOIIOIaeMbIX MPOIECCOB M SBICHHM, MO3HABATEIBHOM,
WH()OPMAITMOHHONW M YUTATENHCKON KYJIbTYPHl, B TOM YHCJE HABBIKOB CAMOCTOSTEILHOMN
paboThl ¢ yueOHBIMU TEKCTaMH, CIPABOYHON JTUTEPATYpPOM, NOCTYMHBIMA TEXHUYCCKIMHU
cpeacTBaMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K 00YYEHUIO U TTO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U CIIOCOOHOCTD
K caMOOOpa30BaHMIO, MMPOCKTHONW M HMCCIEOBATEIBCKON NEATEIHHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYYECHUS B JAIbHEHUIIIEM;

4) popmupoBaHus KyJIbTYphl 3J0POBB:

OCO3HAaHUE IEHHOCTU KH3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3/I0POBBIA 00pa3 >KU3HU, OCO3HAHUE TOCJIECACTBUN U HEMPUSITHE BPEIHBIX
npuBbIYeK  (YNMOTpPEOJEHUsS  aJKOroJig, HApKOTHKOB, KypeHHUs), He0OXOJAUMOCTH
COOJTIO/IEHUS TTPaBUJT OE30TACHOCTH MPU 0OPAIEHUN ¢ XUMHUYECKUMU BEIECTBAMH B OBITY
Y peaJIbHOW KU3HU;

5) TpyAOBOTO BOCIIUTAHMUSL:

UHTEpPEC K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil W TpyAa pPa3IMYHOIO poja,
yBOXEHHE K TPyAy M pe3yJbTaTaM TPYIOBOW ACSITEILHOCTH, B TOM YHCJIE€ Ha OCHOBE
MPUMEHEHUs TPEAMETHBIX 3HAHUM IO XWUMHHU, OCO3HAHHBIA BHIOOP WHAMBUIYATBHON
TPAEKTOPHH MPOJIOJKEHHSI 00pa30BaAHUS C YUETOM JINYHOCTHBIX MHTEPECOB U CIIOCOOHOCTHU
K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEemHOW NpodecCHOHATBHON
JEATEILHOCTH U Pa3BUTHUS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJanTUPOBATHCS B
poecCUOHANIBHOM Cpelie;

6) 9KOJIOTUYECKOTO BOCITUTAHHUS:

HKOJIOTHYECKHU 1EJIECO00Pa3HOE OTHOIIEHHE K MPUPOJI€ KaK UCTOUYHUKY KU3HHU HA
3emiie, OCHOBE €€ CYLIECTBOBaHMU S, IOHUMaHHE LIEHHOCTH 3JJ0POBOT0 1 0€30I1acHOro oopasa
JKU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DU3MYECKOMY U TICUXHYECKOMY
3JI0pOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOAEHUS MPaBUJl 0€3011aCHOI0 MOBEIEHUsI TP paboTe
C BEIIECTBAMH, a TAKKE B CUTYAIHSIX, YTPOKAIOIINX 3/IOPOBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH IPUMEHSThH 3HAHUS, IOJy4aeMble IPU U3YyUYEHUU XUMUH, [Tl PEILICHUS
3a/1a4, CBS3aHHBIX C OKPYXXAKOWIEW NPUPOJHOM CPEAOW, I ITOBBIIIEHUS YPOBHSA
HKOJIOTUYECKOH KYJIBTYpPhl, 0OCO3HAHUS II100aTbHOI0 XapaKkTepa SKOJIOTHYECKUX MPOOIeM U
NyTel WX pelIeHHs MOCPEICTBOM METOJ0B XUMHUH, IKOJIOTUYECKOTO MBIIIICHUS, YMEHUS
PYKOBOJICTBOBATHCSl UM B ITIO3HABATEIbHONW, KOMMYHHKATUBHOW U COL[MAJIBHON ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATbHI

B cocraBe wMerampenMeTHBIX pPE3yJbTaTOB  BBIACIAIOT  3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33pPEHUS OOIICHAYYHbIC TMOHATUS (3aKOH, TEOpHSs, MPUHIUII,
rumnotes3a, (hakt, cucreMa, IMpoIecC, SKCIEPUMEHT U APYTOE.), KOTOPHIE HCIONB3YIOTCS B



€CTECTBEHHO-HAYYHBIX yY€OHBIX MpeIMEeTax M IO3BOJISIOT HAa OCHOBE 3HAHMM W3 3TUX
npeaIMeToB (OopMHpOBaTh MPEICTaBICHUE O LEIOCTHOW HAay4dHOM KapTHHE MHpa, U
yHUBEpCaJbHble  y4yeOHble  JCHCTBUA  (IO3HABATENbHbIE,  KOMMYHHKATHBHBIE,
PETYJISATUBHBIE), KOTOpble  oOecneuyuBaroT  (OPMUPOBAHME  TOTOBHOCTH K
CaMOCTOSATELHOMY IJIAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHOM AESTEIbHOCTH.

ITo3HaBaTeNbHbIE YHUBEPCAIbHBIE yUE€OHBIE IEHCTBUS

ba3oBrble jlornyeckue 1eincTBus:

YMEHHUS UCHOJIb30BaTh MPUEMBI JJOTUYECKOIO MBIIIJIEHUS! MPU OCBOCHUM 3HAHMIA:
pacKphIBaTh CMbBICI XHMHYECKMX MOHATHH (BBIAEHATH HMX XapPAKTEPHBIE IPU3HAKH,
yCTaHABJIMBaTh B3aMMOCBS3b C JPYTMMHU TOHSTHSIMHU), HCIONb30BaTh TOHSTHS IS
OOBSICHEHHSI OTAEIbHBIX (PAKTOB M SIBICHHUU, BBIOMPATh OCHOBAHUS M KPUTEPUU IS
KJIaCCU(UKALMU XHMHUYECKUX BELIECTB M XUMHUYECKUX pEakiuil, yCTaHaBIMBATb
NPUYMHHO-CJIEJCTBEHHBIE CBSI3U MEXIYy OOBEKTaAMH W3YyYEHHs, CTPOUTH JIOTMYECKUE
paccyxaeHus (MHOYKTUBHBIC, JEIyKTHBHbIC, IO AaHAJIOIMH), JeNaTb BBIBOABI U
3aKJIIOYEHUS;

YMEHUE TMPUMEHATh B NpOLEcce MO3HAHMUS MOHATHUS (IPEAMETHBIE H
MeTanpeMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJENHU, HCHOIb3yEMbIE B XUMHH,
npeoOpa3oBbIBaTh HIMPOKO NPUMEHSEMble B XHMHUHU MOJEIbHbIE MPEICTABICHUS —
XUMHYECKHI 3HaK (CMMBOJ 3JIEMEHTa), XUMHUYecKas popMyJia U ypaBHEHUE XUMUYECKOM
peakluu — MpU pelieHuH y4eOHO-TIO3HABATEIbHBIX 3aJa4, C YYETOM 3THX MOJEIbHBIX
NPEACTABICHUIA BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKUA H3Yy4aeMbIX
OOBEKTOB — XMMHMUYECKHX BELIECTB W XUMHUYECKUX pEaKUWW, BBIABIATH 0OIIME
3aKOHOMEPHOCTH, TNPUYUHHO-CIEACTBEHHbIE CBSI3W W MPOTHUBOPEUYUS B H3Yy4aeMbIX
Ipoleccax U SBJICHUSX.

ba3oBble uccienoBareabCKue 1eHCTBUSA:

YMEHUE UCII0Ib30BATh IOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IO3HAHUS,
a TaKkXKe B KaueCTBE OCHOBBI JUJIsl (OPMUPOBAHMSI TUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJIECHUN;

NpUOOpEeTEeHNE OMbITa MO IUIAHUPOBAHHWIO, OPraHU3alUMd U  MPOBEIACHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOJII0IaTh 32 XOJOM IPOLIECCa, CaMOCTOSITEIBHO
IIPOTHO3UPOBATh €r0 pe3yJbTaT, POPMYyJIUPOBaTH 000OIIEHHS U BBIBOABI MO pe3yjbTaTam
IPOBEAEHHOTO OMbITA, UCCIIEOBAaHUS, COCTABIATh OTUYET O MPOJIEIaHHOM padore.

Pabora ¢ unpopmaumeii:

yYMEHHE BbIOMpATh, aHAJIM3UPOBATh U UHTEPIPETUPOBATH HHPOPMALUIO PA3INYHBIX
BUJIOB U ()OpPM NPEACTABIEHUS, [T0JTy4aeMY0 U3 Pa3HbIX UICTOYHHUKOB (HAYyYHO-IIOMYJISIpHASI
JUTepaTypa XHMHUYECKOTO COAEp)KaHUs, CIpaBOYHBbIE mocolus, pecypcel WMHTepHera),
KPUTHUYECKH OLICHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMALINIO;

YMEHUE NPUMEHATh PA3JIMYHbIE METOJAbl U 3alpoChl MpPH IOUCKE U OTOOpE
UH(GOPMaIlUU U COOTBETCTBYIOIUX JAaHHBIX, HEOOXOAUMBIX IS BBHIIIOJHEHHUS YYEOHBIX U
MO3HABATENIbHBIX 33Jlad ONpENeNEHHOr0 THUIla, MPUOOpEeTEeHHuEe OombiTa B 00JaCTH
UCITOJIb30BaHUS HHPOPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUI, OBJIAJIEHUE KYJIbTYpPOH
AKTUBHOI'O MCIOJIb30BAaHUS PA3JIMYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOATEIBHO BBIOMPATH



ONTUMAaJBHYIO (hOpMY MpenCTaBICHHS HH()OPMALIMY U WILTIOCTPUPOBATH PEIIaeMBbIe 3aa9n
HECJIOKHBIMU CXEMaMH, TUarpaMMaMu, ApyrumMu popMaMu rpauKky U UX KOMOMHAIUSMU;
yMEHHE UCMHOJb30BaTh W  aHAIM3UpOBaTh B  Mporecce ydeOHOU U
WCCJIEIOBATENIbCKOW  JEATEIbHOCTH HWH(OpPMAIMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEIIbCKOT0 X03sIIICTBa U TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOIICH TPUPOTHOMN Cpebl.

KoMMyHHKaTHBHBIE YHHUBepPCcAJIbHbIE Y4eOHbIe TelCTBUS:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOje AManora U (Wiu) JUCKYCCHH) IO CYIIECTBY
o0cyxxaaemMol Tembl, (OPMYyIHUPOBATh CBOM TMPEIJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MPEIJI0KEHHOM 3a/1a4U;

YMEHUS TPECTABIIATh TOJYYCHHBIC Pe3YIbTaThl T03HABATEILHOMN JIEATEILHOCTH B
YCTHBIX W THMCHBMEHHBIX TEKCTaX; JeiaTh TMPE3CHTAIUI0 PE3yIbTaTOB BBITOTHEHUS
XUMHYECKOTO JKCIEepUMeHTa (Ja0opaTOpPHOTrO OMbITa, JIabopaTopHOW pPabOThl MO
WCCJICTOBAaHUIO CBOWCTB BEIIECTB, YI€OHOTO MPOEKTA);

yMEHUsI y4eOHOTO  COTPYJHHUYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
MO3HABATEIbHOM M MCCIEI0BATEIbCKON JEATENBHOCTH MPHU PEIIEHUH BO3HHUKAIOIIUX
npo0OyieM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIACOBAHUS MO3UIMK (00CYyXIeHUs,
OOMEH MHEHMSIMH, «MO3TOBBI€ IITYpPMbD», KOOPJAMWHALMS COBMECTHBIX JIEHCTBHIA,
OTIpeJIeIeHNE KPUTEPUEB 10 OLICHKE KaYeCTBA BBIITOJIHEHHOW PabOThl U IPyTHUe).

PeryasiTuBHbIE YHUBepCcaJbHbIE YUeOHbIE TelCTBUSA:

YMEHHE CaMOCTOSITEIBHO OMNpENeysaTh IEH JeATEIbHOCTH, IIaHUPOBATh,
OCYIIECTBISITh, KOHTPOJHUPOBATH M TPU HEOOXOIWMOCTH KOPPEKTHPOBATH CBOIO
NeATEeIIbHOCTh, BBIOMpaTh HambOosiee S(PGEeKTUBHBIC CIOCOOBI pelIeHUs] Y4YeOHBIX M
MO3HABATENbHBIX ~ 3aJa4, CaMOCTOSITEIbHO  COCTaBIATh  HJIM  KOPPEKTUPOBATH
MPEJUTOKEHHBIM QJITOPUTM JEUCTBUM IPU BBINOJHEHUH 33JaHUU C YYETOM IMOJYYEHUS
HOBBIX 3HAaHUW 00 WU3y4yaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUAX, OLIEHUBATh
COOTBETCTBHE TOJIYYCHHOTO pE3yJbTaTa 3asBICHHON I11€7TM, YMEHHUE WCIIONIbh30BaTh H
aHAJIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUH 33JIaHUM.

INPEJAMETHBIE PE3YJIBTATDBI

B coctaBe mpeamMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO O0S3aTEIIBHOTO COJEPIKAHMS,
YCTaHOBJICHHOT'O JIaHHOM (enepanbHON pabouell MmporpaMMoil, BBIIEISIOT: OCBOCHHBIE
OOyYarOIIMMUCST HAY4YHBIC 3HAHWS, YMEHUS M CIOCOOBI ACHCTBUH, crenuduueckue s
npeAMETHON 00JacTH «XUMHUS, BUIBI IEATEIBHOCTH 10 MOJYyUYEHHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETaln, MPeoOpa30BaHUIO0 M TMPUMCHCHHIO B PA3JIMYHBIX YYCOHBIX M HOBBIX
CUTYaIHsX.

K koniy oOyuenuss B 8 Kjacce MpeIMETHbIE pe3yJibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YJATOIITNXCSI YMCHUIN:

*  pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIOHATHN: aTOM, MOJIEKYJa,
XUMHYECKHIA DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPOJIHAS), BAJCHTHOCTb, OTHOCUTENbHAsT aTOMHas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas IOJII XMMHYECKOTO dJIEMEHTa B
COCIMHECHUH, MOJISIPHBIHA 00BEM, OKCH/I, KHCTIOTA, OCHOBaHHUE, COJIb,
AIIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKUCICHUS, XMMHYECKas peakius, KiacCHUpUKaIMs
peaKIuii: peaklui COSAMHEHUS, PEaKIMH DPA3JI0KECHUS, PEaKIUU 3aMEIICHUs, PEaKIIHH



oOM€Ha, 3K30- U 3HJOTEPMHUYECKHE PEaKIMH, TEIIOBON 3((EeKT peakuuu, SApo aToma,
AJIIEKTPOHHBIN CJIOW aToma, aroMHas OpOWTadb, pPaguyC aroMa, XUMHYECKas CBA3b,
NOJISIpHAS U HETIOJISIPHASI KOBAJIEHTHAsSI CBSI3b, MIOHHAS CBSI3b, MOH, KATUOH, aHUOH, pacTBOD,
MaccoBas J0JIs BellecTBa (IIPOLIEHTHAs] KOHLEHTpPALMs) B paCTBOPE;

*  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U TPUMEHSATh
9T MOHSTHS PU OMUCAHUU BEUIECTB U X MPEBPALICHMIA;

*  HCHOJIb30BaTh XMMHUYECKYIO CUMBOJIUKY JUISl COCTaBJICHUs (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

*  ONpeAeNaTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIWHEHUSIX,
CTENIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, TPUHAIJIEKHOCTh BEUIECTB K
OnpeIeIEHHOMY KJIACCY CO€IMHEHUM Mo (popMynam, BUJL XUMUUYECKOU CBSI3U (KOBAJIECHTHAS
Y MOHHAs) B HEOPTAaHUUECKUX COCAMHEHUSX;

*  packpeiBath cMmbIcn Ilepuogmueckoro 3akona [J[. W. MeHnneneena:
JEMOHCTPUPOBATh IMOHWMAHHE NEPUOJNYECKONM 3aBUCHMOCTHM CBOWCTB XUMHUYECKHX
AJIIEMEHTOB OT MX MojoxeHus B [lepumonnueckoit cucteMe, 3aKOHOB COXpPaHEHHUS MAaCChI
BEILECTB, TOCTOSIHCTBA COCTaBa, aTOMHO "-MOJIEKYJIIPHOI'O YYEHUs, 3aKOHa ABOraapo;

*  ONHKCHIBATh U XapakTepu30BaTh Ta0IMUHYIO0 hopmy [lepruoanueckoit cucTeMbl
XUMHUYECKHUX BJIEMEHTOB: pa3uyaTh MOHATUS «IJIaBHas noArpymmna (A-rpynna)» u
«mmobounass moarpynma (b-rpymma)», Mameie uW  OONBIINE TMEPUOABI, COOTHOCHTH
0003HaueHusA, KOTopble uUMeroTcs B Tabnuue «llepuognyeckas cucrteMa XUMUYECKUX
anemeHtoB JI. M. MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aipa, 0011ee YUCII0 MIEKTPOHOB U pacipeiesicHue
UX T10 AJIEKTPOHHBIM CIIOSIM);

*  KJIacCUPUIMPOBATh XHMHUYECKHUE DJIEMEHThI, HEOPraHWYECKUE BEIIECTBa,
XUMHUYECKHE peakiuu (10 YUCIy U COCTAaBy YYACTBYIOUIMX B PEAKIMU BEUIECTB, IO
TerioBoMy 3 deKry);

*  XapakTepu3oBaTh (ONUCHIBATH) OOIIME XMMHUYECKHE CBONCTBA BELLIECTB
pa3IUYHBIX KJIACCOB, MOJTBEpPXAas ONUCAHUE IMPUMEpPAMU MOJIEKYJSIPHBIX YpPaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

*  MPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTU ITPOTEKAHUSI XMMUYECKUX MMPEBPAIICHUI B PA3JIMYHbIX YCIOBHSIX;

*  BBIYUCIATH OTHOCHUTEIIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOrO 3JIEMEHTa Mo (opMylie COEJUHEHUs, MAaCCOBYIO JOJIO
BEILECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEaKLUH;

*  INPUMEHITb OCHOBHBIE OINEpAIMU MBICIUTEIBHON NEATENbHOCTH — aHAlUu3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIEeHNe, CHCTEeMAaTH3alni0, KIacCU(PUKAIIUIO, BBHISIBICHUE
INPUYMHHO--CJIEICTBEHHBIX CBSI3€d — JUIsl W3Y4YEHUs CBOMCTB BELIECTB M XUMHUYECKUX
peaklMii, €CTeCTBEHHO-HAay4YHbl€ METOAbl IO3HAaHMS — HaOJIOJeHUEe, HU3MEpPEHHUE,
MOJEIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN 1 MBICIICHHBIN );

*  clejoBaTh MpPaBHJIaM MOJIb30BAHUS XMMHUYECKON MOCYAO0W M J1abOpaTOpHBIM
0o0OpyJOBaHMEM, a TaKXe IpaBWiIaM OOpaIlEHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMU TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XMMHYECKUX OMBITOB MO MOJIYYCHHUIO U
coOMpaHuto ra3000pa3HbIX BEMIECTB (BOJOPOAA U KUCIOPO/a), IPUTOTOBIECHUIO PACTBOPOB



C OMpPEIEIEHHON MAacCOBOW JOJIEW paCTBOPEHHOIO BEIIECTBA, MUIAHUPOBATH U MPOBOJAUTH
XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB ILIEI0YEH U KUCIOT C TOMOIIBIO
WHJUKATOPOB (JaKkMyc, (eHoN(TalIenH, METUIIOPAHK U IPYTHUE).

K koniy oOyuenuss B 9 kjacce mpeaMETHbIE pe3yJibTaTbl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00YUYaIOIIUXCSI YMEHUI:

*  pacKpbIBaTh CMbBICI OCHOBHBIX XUMHYECKUX MOHSATUNA: XUMHUYECKUN SJIEMEHT,
aTOM, MOJIEKYyJla, HOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOXXHOE BEUIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKash peaxuus,
XUMHUYECKas CBSI3b, TEIUIOBOM AS(PQeKT peakiuu, Mojb, MOJSIPHBIA 00BEM, pacTBOp,
AIIEKTPOJUTHI, HEIEKTPOIMTHI, SJIEKTPOJIUTUYECKAS] TUCCOLMALUS, PEAKIHMH HOHHOIO
oOMEeHa, KaTaJu3aTop, XMMHUYECKOE PaBHOBECHE, OOpaTHUMbIe M HEOOpaTHMbIE PEAKIUH,
OKHUCJIHUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMH, OKHCIIUTEIb, BOCCTAHOBUTEIb, OKHCIIEHUE U
BOCCTaHOBJICHHE, aJNIOTPOIHUs, aM(pOTEPHOCTh, XUMUUYECKasl CBsI3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKasi), KpUcTajulMuecKkas pemeTka, KOppo3us METallIoB, CIUIaBbl, CKOpPOCTb
XUMHYECKOHN peaklmy, npenenbHo qonycrumas konnentpanus [1JIK Bemecrsa;

*  WUIKOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN U IPUMEHSTh
9THU TIOHATHUSI IPU ONUCAHUU BEILIECTB U UX MPEBPAIICHUI;

*  HCMOJB30BAaTh XUMHUUYECKYIO CHMBOJIUKY JIJISi COCTaBJICHUS (DOPMYJIT BEIIECTB U
YPAaBHEHUU XUMUUYECKUX PEAKLINN;

*  ONpEeAeNATh BAJEHTHOCTb M CTENEHb OKUCIEHUS XUMUYECKHX 3JIEMEHTOB B
COCIMHEHUSX Pa3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEUIECTB K ONPEAEIEHHOMY KIaccy
coeuHeHU 1o ¢dopmyliaM, BHJ XHMHYECKOM CBsI3U (KOBaJICHTHAas, HWOHHAas,
MeTaInYecKasi) B HEOPTaHUYECKUX COCAMHECHUSX, 3apsi]] HOHA 110 XUMHUUECKOU (hopmyTie,
XapakTep cpeabpl B BOAHBIX pacTBOpax HEOPraHWYECKHX COCIMHEHUM, THUII
KPUCTAUTMYECKON PelIETKU KOHKPETHOTO BEIIECTBA;

*  packpeiBatb cMbica Ilepuomnueckoro 3akoHa JI. WM. Menneneesa u
JEMOHCTPUPOBATh €ro MOHUMAaHUE: ONUCHIBATh M XAPAKTEPU30BaTh TAOIUYHYIO QopMy
[leproguyeckoid CUCTEMbl XUMHUYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHAA
noAarpynmna (A-rpynma)» u «mobouHas noxarpynna (b-rpymma)», Manmele u OoJibIINe
NEPUOJIbI, COOTHOCUTh O0O3HAYEHUs, KOTOPhIE MMEIOTCS B NEPUOJUYECKON TaliuIe, ¢
YHCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHUECKHX 2JIEMEHTOB (COCTaB U 3apsij
a1ipa, 00111Iee YMCIIO IEKTPOHOB U PACIPEACIIEHUE UX 10 3JIEKTPOHHBIM CII0SIM), OOBSICHATh
o01ue 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB DJIEMEHTOB U MX COCJAMHEHHI B Mpejeniax
MaJibIX MEPUOJOB U IIaBHBIX MOJArPYIII C YYETOM CTPOCHUS UX aTOMOB;

*  KIacCUPUIMPOBATH XUMHUYECKUE DIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (M0 YUCIy M COCTaBy YYAaCTBYIOIIMX B PEAKUHMH BEUIECTB, IO
Ter10BoMY (D (PeKTy, 0 UBMEHEHUIO CTENIEHEW OKUCICHUS XUMUUECKUX DJIEMEHTOB);

*  XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME H CHCIU(PUICCKUEC XUMHUYECKUE
CBOMCTBAa TIPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPXKAas OMUCAHUE IpUMEpaMu
MOJIEKYJISIPHBIX U MIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI;

*  COCTaBJISITb YPABHEHHUS JEKTPOIUTUUECKON AUCCOIMALIMU KUCIIOT, IEI0UeH U
COJIeH, TOJHBbIE M COKpAalll€HHbIE YpaBHEHUS peaKIUil MOHHOrO OOMEHA, YpaBHEHHUS



peaxiuii, TOATBEPKIAIONINX CYIIECTBOBAHNE T€HETHUYECKOM CBSA3M MEXIy BEIIECTBAMH
Pa3IUYHBIX KIIACCOB;

*  pacKpblBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHid
HOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKiuii;

*  TPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHHS XUMHUYECKUX MIPEBPAIICHUI B PAa3JIMUHBIX yCIOBHSIX;

*  BBIUHCIATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO TOJIF0 XHMHUYECKOTO 3JeMEHTa Mo (GopMylie COCIUHEHHUS, MACCOBYIO OO
BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI 0 YPAaBHEHUIO XMMHUECKON peaKlny;

e  coOmrofaTh MpaBuia MOJB30BAHUS XUMHUYECKOW MOCYI0W M JIaOOpaTOPHBIM
o0opynOBaHUEM, a TaKkkKe TMpaBuiIa OOpalleHHWs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHSIMHU T10 BBIMOJHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (aAMMHAaKa U YIIEKUCIIOro ra3a);

*  NPOBOAWUTH PEAKIMH, MOATBEP)KIAIOIINE KayeCTBEHHBIH COCTaB pa3IMUYHBIX
BEIIIECTB: PACIIO3HABATDH OMBITHBIM IyTEM XJIOPUI-, OpOMHI-, HOIUA-, KapOoHAT-, pocdat-
, CHJIMKAT-, CyJb(aT-, THAPOKCUI-HOHBI, KATHOHBI aMMOHUS M HOHBI H3yUYE€HHBIX METAJUIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIECTB;

*  TPHUMEHITh OCHOBHBIC OIEPAIlMd MBICTUTEIBHON NEATeIbHOCTH — aHAINU3 U
CHHTE3, CpaBHEHHE, 0000IIeHHE, CUCTEMAaTHU3alINIO, BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX
CBSI3EU — JUIsl U3YYEHHUsSI CBOMCTB BEIIECTB M XUMHYECKHUX PEaKIUii, ECTECTBEHHO-HAYUYHbBIC
METO/IbI TIO3HAHUSI — HAOJIOZCHHE, U3MEPEHNE, MOIETUPOBAHUE, IKCIIEPUMEHT (pearbHbII
Y MBICJICHHBIN ).

TEMATHUYECKOE INTAHUPOBAHUE

8 KVIACC

KomuyecTBo yacoB

Kontp

No | HanmeHOBaHue pa3iesioB U TEM DneKTpoHHbBIE (IU(PPOBHIE)

osibHBI [ [pakTry

n/m IPOTPaMMBbl 00pa3oBaTebHbIE PECYPCHI

Bcero e E€CKHe
paboT | paboThI

bI

Pa3zneun 1. IlepBoHayaibHble XUMUYECKUE OHATUSA




Ne | HaumeHoBanue pa3acioB U TCM

n/m IPOTrpaMMBbl

KonnuecTBO Yacos

Kontp

osibHBI [IpakTrny

DnekTpoHHbIE (IU(PPOBBIEC)

00pa3oBaTeNbHbIE PECYPCHI

Becero| e €CKHue
paboT | paboThI
bl
L1 oreemsosmanm  mpasrmceroii 5 ,  Budmorexa LIOK
P https://m.edsoo.ru/7f41837c

NEeATEIIbHOCTH YEJI0OBEKa
1.2 BemecTpa u xumuyeckue 15 1 bu6moreka [JOK

peakuuu https://m.edsoo.ru/7f41837c
Wtoro no pazueny 20

Paznen 2. BaxkHeiilye npeacTaBuTe/ M HEOPraHUUYECKNX BellecTB

2 1 Bosnyx. Kucnopon. 5 bubnnorexa [JOK
[TousiTrie 00 okcuaax https://m.edsoo.ru/7f41837c
2 2 Bomopox. Ilonsarue o 3 1 bu6anoreka I{JOK
KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837c
Bopa. P .
https://m.edsoo.ru/7f41837c
OCHOBAHUAX
2.4 g:f tiii:;tim 11 1 g pubmiorera LOK
P . https://m.edsoo.ru/7f41837c
COCANMHCHUHN
Wtoro no pazueny 30

BOCCTAHOBHUTECJIbHBIC pPCAaKIINN

Paznen 3. llepuoguveckuii 3axkoH u llepuoauveckast cucreMa XUMUYECKHUX 3JIEMECHTOB
/. 1. MenpneseeBa. CTpoeHue aToMOB. XUMHYECKasA CBA3b. OKHCIUTEIbHO-

3.1 [leprogudeckuii 3aK0H 1
[lepnoauueckas cucrema

bu6anoreka I{JOK
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
https://m.edsoo.ru/7f41837c

KonnuecTBO Yacos

Kontp

Ne | HaumenoBanue pa3ziesioB U TeM OnexkTpoHHBIE (IU(POBBIE)

osibHBI [IpakTrny

/11 MporpaMMbl 00pa3oBaTelbHBIC PECYPCHI

Bcero e eCKHe
paboT | paboThI

bI

XUMHYECKUX djieMeHTOB J[. W.
Menneneea. CTpoeHue aroma

XUMHUYECKas CBS3b.
bu6anoreka IJOK

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

3.2 OKUCIUTEIBHO- 8 1

BOCCTAHOBHTCJIbHBIC pCaKIINU

WToro o pasae 15 bubnnoreka [IOK
PR https://m.edsoo.ru/7f41837c
buo OK
Pe3epBHOE BpeMs 3 nbnuorexa 11

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

OBUIEE KOJIMYECTBO YACOB

110 I[TPOI'PAMME 08 4 >

9 KJIACC


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

KonuyecTtBO Yacos

Kontp
Ne| HaunmeHoBaHM€E pa3fenoB U TEM osbHst TpakTi OnexkTpoHHBIE (IU(PPOBHIE)
/11 IpOrpaMMbl Beero| e geckue 00pa3oBaTeNbHbIE PECYPCHI
paboT paboThl
bl
Paznen 1. BemecTBO M XMMHYEeCKHE PeaKIIUU
1.1 IloBTOpEHNME M YriayOaeHUe 3HAaHUH 5 1 bubnuoreka [JOK
OCHOBHBIX Pa3JieoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
XUMHYECKUX PEAKIINN https://m.edsoo.ru/7f41a636
1.3 DNEKTPOIIUTHYECKAS JUCCOLUALIHS. 8 1 1 bubmmoreka IJOK
XVWMHYECKUE PEaKIUU B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasueny 17
Paznen 2. Hemerasibl 4 MX cOeAUHEHUS
5 1 O01mas XapakTepuCTUKa XMMUYECKUX 4 1 bubnunorexa [JOK
sanemeHToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
e AT
PYHIIHL &P https://m.edsoo.ru/7f41a636
COCTMHEHUSI
3 ;)66111251 x;p:c;epncmlca );I/:I:\(/)II/I‘IeCKI/IX , . BuGmorexa [JOK
2 heMeHTOB VA-TpyIIIbL. T
py ’ https://m.edsoo.ru/7f41a636
dbocdhop 1 ux coenMHEHUS
e L, Dwesarok
. PYTHEL oA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Wtoro no pazueny 25
Pa3znen 3. MeTasibl U MX COeIUHCHUSA
bu6 OK
3.1 OO01ue cBOMCTBA METAJLIIOB 4 nommorexa 1

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

KonuyecTtBO Yacos

Kontp
Ne| HaunmeHoBaHM€E pa3fenoB U TEM osbHst TpakTi OnexkTpoHHBIE (IU(PPOBHIE)
T1/T1 porpaMMbl Beero| e geckue 00pa3oBaTelbHBIC PECYPCHI
paboT paboThl
bl
3.2 Baxknernme MeTaIbl U MX 16 1 5 bubnmoreka [JOK
COEIMHEHHSI https://m.edsoo.ru/7f41a636
Wroro mo pazmeny 20
Paznen 4. XuMus 4 OKpy:KawIas cpeaa
4.1 BeiecTBa 1 MaTepUaIbl B KU3HHU 3 bubnuorexa [JOK
CJIOBEKa https://m.edsoo.ru/7f41a636
Wroro mo pazmeny 3
p 3 bubmmoreka IJOK
C3CPBHOE BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOI'PAMME



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

IHOYPOYHOE IINTIAHUPOBAHHUE

8 KJIACC
KonunuecTtBo Jara
4acoB bakTuy
DJIEKTPOHHBIE
€CKOrIo
Konrt | [Ipax flara
No uuQgpoBbIe
N3Y4YEHU
Tema ypoka pOITb THUEC MIpOBEIE
/1 oOpa3oBaTenbHbIC
Bcer o
HUA
HBIE | KUE
o pecypcehl
paboTpaboT
bl bl
[Ipenmer xumuun. Pone XuMuu B :KU3HU bubmorexa LIOK
1 ppea ' 1 https://m.eds00.ru/ff0d2
JenoBeka. Tena u BemiecTsa
10c
bu6mmoreka [IOK
2 Mousue o METO/aX MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d2
27e
I1 o] «I
fgjmq%zg&:) p:6(:)Ta Ne 1 « épaBHna BuGmorexa LIOK
TBI B JT TOPUH U TIPUEMBI
3 P patop P 1 https://m.edsoo.ru/ff0d2
oOparieHus ¢ 1ab0paTOPHBIM 3dc
000pyTI0BaHHEM»
UYuctele BemecTBa U cmecu. Criocod bubmorexa HOK
UCTHIC B TBa 1 cMecH. Crr BI
4 B . 1 https://m.edsoo.ru/ff0d2
pasaeneHus cmecen 6ca
[TpakTrueckas padota Ne 2 «Paznenenue bubmuorexa [JOK
®  Ccmeceit (Ha mpUMepe OYUCTKH 1 https://m.edsoo.ru/ff0d2
MTOBAPEHHOM COJIN)» 8c8
bu6mmoreka [IOK
6 Arombin MOJICKYJIbI 1 https://m.edsoo.ru/ff0d2
a6e
XUMHUYECKUE FJICMEHTBI. 3HAKU bubmorexa LIOK
/ ) 1 https://m.edsoo.ru/ff0d2
(CMMBOJIbI) XUMUYECKUX JIIEMEHTOB bes



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

KoanuectBo JlaTa
4acoB baxkTuy
DNEeKTpOHHbIE
€CKOrI'o
Konrt | [Ipax Jlara
No uudpoBbie
W3y4YCHU
/ Tema ypoka pOITH THIEC [IpOBEJE )
I1/11 Beer o 00pPa30BaTCIIbHLIC
Hele | kue
o pecypchl
paboTpadoT
bl bl
bubmuoreka [JOK
8 [IpocTeie U CIOXKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d2
a6c
bubmuoreka [JOK
0 ATOMHO-MOJIEKYJIIPHOE yUCHHE 1 https://m.edsoo.ru/ff0d2
d50
3aKOH NOCTOSHCTBA COCTaBa BEIIECTB. bu6nmorexa [IOK

10 Xympaeckas dopmyia. BanentHocth 1 https://m.edsoo.ru/ff0d2
ATOMOB XHMHYECKHX 3JIEMEHTOB eae
OTHOCUTENIbHASI aTOMHAs Macca Bubnmorexa OK

THOCHUTCIIbHAs] aTOMHAas1 M .

11 1 https://m.edsoo.ru/ff0d3
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca 23
MaccoBast 10Ji1 XUMHYECKOTO dJIEMEHTa bubmorexa LOK

12 A 1 https://m.edsoo.ru/ff0d3
B COCIMHEHUU

50c
KomnnuecTto BemecTsa. Mob Bubnuorexa OK

13 n ' ' 1 https://m.edsoo.ru/ff0d5

MomnsipHast macca
230
duszruecKkue U XUMUYECKHE SIBJICHHUS Bubmmorexa LIOK

14 ' 1 https://m.edsoo.ru/ff0d3
XHAMHUYECKask peakiys

7fa
Momsma oo otexa bubnmoreka [JOK
N3HAKHU U BHUS IPOTCKAHUA
15 P yen N p 1 https://m.edsoo.ru/ff0d3
XUMHUYCCKUX pCaKINN
al6
3aKoH coxpaHe acchl Bellec bubmorexa HOK
KOH XPaHCHUS M bl B TB.
16 P - 1 https://m.edsoo.ru/ff0d3

XVWMHUYECKUE YPABHEHUS

h88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

KoanuectBo JlaTa
4acoB baxkTuy
DNEeKTpOHHbIE
€CKOrI'o
Kont IIpak Hara
No uudpoBbie
W3y4YEeHU
/ Tema ypoka pOITH THIEC [IpOBEJE )
I1/11 Beer o 00pPa30BaTCIIbHLIC
Hele  Kue =~
o pecypchl
paboTpadoT
bl bl
Breruucienus Koau4uecTBa, MacChl bubmuorexa [JOK
17 BEIIIECTBA 110 YPABHEHUSAM XUMHUECKUX 1 https://m.edsoo.ru/ff0d5
peakuui 708
Krnaccuukamnus XUMHUYEeCKHX PeaKIIHid bubmmoreka [JOK
18 (coemuHEHUsI, pa3IoKeHus, 3amenieHus, 1 https://m.edsoo.ru/ff0d3
obMeHa) 34
M. B. JJoMmOHOCOB — y4€HBIii- bubmmoreka [IOK
19 sHimknoneauct. O0o0ImeHue u 1 https://m.edsoo.ru/ff0d4
cUCTeMaTHU3alus 3HAaHHUH Oc4
Konrtpomnsnas padora Nel mo reme bubamoreta LIOK
HTPOJIbHAS ta Nel o Tem
20 P P 1 1 https://m.edsoo.ru/ff0d4
«BelecTBa 1 XUMHUUECKUE PEAKITHIDY 290
Bo3ayx — cmech razos. Cocras bu6nuoreka [IOK
21 Bo31yxa. Kucinopoa — snemeHT u 1 https://m.edsoo.ru/ff0d4
mpocTtoe BemecTBo. O30H 48e
du3ndecKkre 1 XMMUYECKHEe CBOMCTBA bu6mmorexa [IOK
22 KUCJIOpo/a (peaKkIuy OKUCIICHHS, 1 https://m.edsoo.ru/ff0d4
ropenue). [lonstue 06 okcumax 614
CriocoOblI MoJTy4eHust KUCIIOPoa B bubnmoreka [JOK
23 71abopaToOpUH U MPOMBIIUICHHOCTH. 1 https://m.edsoo.ru/ff0d4
[IpumeHeHne KucIopoia 97a
st o o eponamceRon buGorera LIOK
24 Peariit, P 1 https://m.edsoo.ru/ff0d4
YpaBHEHHH, DK30- U SHJOTEPMUICCKHX 790

peaKUmsIX



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

KoanuectBo JlaTa
4acoB baxkTuy
DNEeKTpOHHbIE
€CKOrI'o
Kont IIpak Hara
No uudpoBbie
W3y4YEeHU
/ Tema ypoka pOITH THIEC [IpOBEEC )
I1/11 Beer o 00pPa30BaTCIIbHLIC
Hele  Kue =~
0 PECYPChI
paboTpadoT
bl bl
Tornmueo (HedTh, yroiab U METaH). bubnmoreka [JOK
25 3arpsi3HeHHE BO3/1yXa, CIIOCOObI €ro 1 https://m.edsoo.ru/ff0d4
MPEI0TBPAILICHHSI cda
[Ipaktuyeckas padota Ne 3 o Teme bubmumoreka [IOK
26 «[Tonyuenue U cobupaHme KUCIOPO/a, 1 1 https://m.edsoo.ru/ff0d4
W3yYEHUE ero CBOWCTBY ae2
Bomopon — anemMeHT u nmpocToe bubmorexa LIOK
21 AOPOA P 1 https://m.edsoo.ru/ff0d4
BeniecTBo. Haxoxxaenue B mpupose ddo
duznueckue €CKHE CBOMCTBA bubamoreta LIOK
W3UYCCKHE U XUMHUECKUE CBONCTB
28 1 https://m.edsoo.ru/ff0d4
Bosiopoa. [Ipumenenue Bogopona ddo
bu6mmoreka [IOK
29 Mowsitue o kuCTOTAX U COMAX 1 https://m.edsoo.ru/ffod5
0d2
CriocoObl osryueHHs BOA0Poa B Bubnuorexa OK
30 y AOPOA 1 https://m.edsoo.ru/ff0d4
nabopaTtopuun
ddo
[Tpaktudeckas padota Ne 4 o Teme bubmmorexa [IOK
31 «[lomy4enue u cobupanue Boopoa, 1 1 https://m.edsoo.ru/ff0d4
W3Y4YECHHE €ro CBOMCTBY f42
bubmuorexka [JOK
M 7 & .
32 A O(J:ﬂap H?I 00LEM ra3os. aKon 1 https://m.edsoo.ru/ffod5
BOT
Ap 42e
Brruncnenus o00bEmMa, KOIM4ecTBa bubnmnoreka [JOK
33 BEIIIECTBA ra3a 110 €ro H3BECTHOMY 1 https://m.edsoo.ru/ffod5
KOJIMYECTBY BEIIECTBA MIIH 00BEMY 5a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

KoanuectBo JlaTa
4acoB baxkTuy
DNEeKTpOHHbIE
€CKOrI'o
Konrt | [Ipax Jlara
No uudpoBbie
W3y4YCHU
/ Tema ypoka pOITH THIEC [IpOBEJE )
I1/11 Beer o 00pPa30BaTCIIbHLIC
Hele | kue
o pecypchl
paboTpadoT
bl bl
Brruucienust 00bEMOB ra3oB 110 bubmuorexa [JOK
34 YPaBHEHHIO PEaKIMM1 Ha OCHOBE 3aKOHA 1 https://m.edsoo.ru/ff0d5
00BEMHBIX OTHOIIICHUH Ta30B 708
DuU3NYECKUEe U XUMUYECKUE CBOMCTBA Bubmmorexa LIOK
35 oML 1 https://m.edsoo.ru/ffod5
A 87a
bubmuorexa [IOK
C i. 11 0
36 OCT?(Z O;HaOBaHHH OFFTHE O 1 https://m.edsoo.ru/ffod5
WHIUKATOpaXxX
HIRATOP 9e2
Bona xak pactBoputens. HacblieHHbIe bu6nmmorexa [IOK
37 HEHACHIIIEHHBIE pacTBOPBL. MaccoBast | 1 https://m.edsoo.ru/ffod5
JI0JISl BEIIIECTBA B PaCTBOPE b40
HIE)IaKTI/I‘IeCKaH paborta Ne 5 o Teme BuGorexa LIOK
«IIpuroToBiieHNE PACTBOPOB C
38 P . : N p Up . 1 1 https://m.edsoo.ru/ffod5
oTpeAeIEHHON MacCOBOM JoJeH eba
pacTBOPEHHOTO BEIIECTBA»
bubmuorexa [JOK
K 6ota Ne2
39 OHTPOIBHAT pabota ez 10 TeMe 1 1 https://m.edsoo.ru/ff0d6
«Kucnopoa. Bogopoxn. Boma»
342
Oxc cocta accnuka bubnmoreka [JOK
KCHJIBI: COCTaB, KilacCH(pHUKAIUsI
40 g ’ e, 1 https://m.edsoo.ru/ff0d6
HOMCHKJIATypa
64e
[TonyyeHue U XMMUYECKUE CBOMCTBA bubnuoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX 1 https://m.edsoo.ru/ff0d6
OKCHJIOB 64e



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

KoanuectBo JlaTa
4acoB baxkTuy
DNEeKTpOHHbIE
Konrt | [Ipax Jlara | S9OT0
No uudpoBbie
Tema ypoka POITE TquCHpOBeHCHBquHH
I/ Beer g oOpa3zoBaTeIbHbIE
Hele | kue
o pecypchl
paboTpadoT
bl bl
OcHOBaHUsI: COCTaB, KJIacCU(UKAIUSI bubamorexa LIOK
A2 ' ’ Hi 1 https://m.edsoo.ru/ff0d6
HOMEHKJIATypa
7ca
[TonydyeHue 1 XuMHUYECKHE CBOMCTBA Bubmmorexa LIOK
43 Y . 1 https://m.edsoo.ru/ff0d6
OCHOBAaHUU
7ca
KucnoTsl: cocta, kiaccudukanms bubmorexa LIOK
A4 ' ’ H 1 https://m.edsoo.ru/ffOdf
HOMEHKJIATypa
ee2
ITonyuenue €CKHE CBOMCTBa Bubnmorexa LIOK
JIYUCHHUEC U XUMHNY 351 BOUCTB
45 Y 1 https://m.edsoo.ru/ffodf
KHCJIOT
ee2
Conu (cpenHue): HOMEHKIIATypa, bubmuotexa [JOK
46 crocoer MOJIYYCHHS, XUMUYECKHE 1 https://m.edsoo.ru/00ad
CBOMCTBa 9474
I1 06.P
aKpCaI;aneEKazH pa60Ta3 i\foa6 smeeH:e BuGniorexa LIOK
IICPUMCHTAJIBHBIX Y I10 TCM
ar P g 1 1 https://m.edsoo.ru/00ad
«OCHOBHBIC KJIACChl HEOPraHMYECKUX ob7c
COCIUHEHUIN
['eneTnueckas cBs3b Me acca Bubamorexa HOK
HETHUYECCKAs CBA3b MCXK KJI MHU
48 Hy’y 1 https://m.edsoo.ru/00ad
HCOPTraHNMYCCKHUX COCANHCHUU
9a50
bu6nmoreka [JOK
49 OO0001IeHNE U CUCTEMATH3ALINAS 3HAHAMN 1 https://m.edsoo.ru/00ad

9ch?2



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

KoanuectBo JlaTa
4acoB baxkTuy
DNEeKTpOHHbIE
€CKOrI'o
Kont IIpak Hara
No uudpoBbie
W3y4YEeHU
/ Tema ypoka pOITH THIEC [IpOBEEC )
I1/11 Beer o 00pPa30BaTCIIbHLIC
Hele | kue
0 PECYPChI
paboTpadoT
bl bl
KonTponbHast padora Ne3 o Teme bubmmorexa [IOK
P0 "Ocromsre Kracch HEOPraHUYECKUX 1 1 https://m.edsoo.ru/00ad
coeuHeHUN" 9ela
[lepBble MOMBITKH KJIaCCH(PHUKAIUN bubmumoreka [IOK
L ivraeckix sementos. TTosTHE 0 1 https://m.edsoo.ru/00ad
IpyIIax CXOAHBIX DICMECHTOB 9ffa
[lepuoanueckuil 3aK0H U bu6nmorexa [IOK
o2 [leproanyeckast CHCTEMA XUMHUECKUX 1 https://m.edsoo.ru/00ada
snemenToB JI. YI. MenneneeBa 52c
bu6nmmorexa [IOK
o3 [Teprobl, TPYIIIBI, TOATPYIIIBI 1 https://m.edsoo.ru/00ada
52¢c
Ctpoenue atoMoB. CocTaB aTOMHBIX bubmorexa LIOK
54 ~1P ' 1 https://m.edsoo.ru/00ada
saep. M3oromnsl
342
CtpoeHue 2JIEeKTPOHHBIX 000JI0UEK bubnuotexa [JOK
PS5 atoMOB neMeHTOB [epuonnueckoit 1 https://m.edsoo.ru/00ada
cuctemsl JI. 1. Menpeneena 6bc
z(aep a:TeEHCOT:Kj X:M;I;SCK?OFO bu6nnoreka [JOK
JIEMEHTA 110 €r0 MOJOXKCHHIO B
o6 . 1 https://m.edsoo.ru/00ada
Ilepuonuueckoii cucreme /I. 1. 894
Menpeneena
3 I1
S/ P Y . P . o 1 https://m.edsoo.ru/00ada
MenpeneeB — y4€HbIN, MTEIAror u 96e

rpax1aHuH



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

KoanuectBo JlaTa
4acoB baxkTuy
DNEeKTpOHHbIE
Konrt | [Ipax Jlara | S9OT0
No uudpoBbie
Tema ypoka POITE TquCHpOBeHeHBquHH
I/ Beer g oOpa3zoBaTeIbHbIE
Hele | kue
o pecypcel
paboTpadoT
bl bl
DIIEKTPOOTPHUIATEIHFHOCTh AaTOMOB bubmmorexa HOK
o8 POOTPHH 1 https://m.edsoo.ru/00ada
XUMHUYECCKHUX DJICMCHTOB
ab8
bubmuoreka [JOK
9 Yonmas xumiaeckas cBssp 1 https://m.edsoo.ru/00ada
c34
KoBanenTHas mojsipHas XuMudeckast EH6HHOTeKa HOK
60 P 1 https://m.edsoo.ru/00ada
CBs3b
abs
KoBaneHntHas Hero a ecka bubnuorexa OK
B HTHasA HCIIOJIAPHaAA XUMHWY A
61 P 1 https://m.edsoo.ru/00ada
CBs3b
abh9
bu6mmoreka [IOK
62 Crenens oxucnenns 1 https://m.edsoo.ru/00ada
e28
OKHUCIUTEIHHO-BOCCTAHOBUTEIBLHEIE bubmorexa HOK
63 ea 1 https://m.edsoo.ru/00ad
peariit b076
bubmuoreka [JOK
64 Oxucrurenn u BoccTanoBHTEH 1 https://m.edsoo.ru/00ad
b076
bubmuorexka [JOK
K o4
65 Kontponbuas pabora Ned o Teme 1 1 https://m.edsoo.ru/00ad
«CTtpoenne atoMa. XUMHUUYECKas CBS3bY
b486
Pese ook, OBOBIICHIe bubmuoreka [JOK
BHbIN K. HUC U
66 P P n 1 https://m.edsoo.ru/00ad

cUCTEMaTHU3alusd 3HAaHUN

b33c



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

KoanuectBo JlaTa
4acoB baxkTuy
DNEeKTpOHHbIE
€CKOro
Konrt | [Ipax Jlara
No uudpoBbie
M3y4YEHU
/ Tema ypoka pOITH THIEC [IpOBEJE )
/1 Beer g 00pa3oBaTeIbHbIC
Hble | ke |
o pecypcel
paboTpadoT
Bl bl
. bubnunoreka LIOK
67 Pesepaibii ypo. 0606?1%“6 . 1 https://m.edsoo.ru/00ad
cucreMarui3anus 3HaHuu
9cbh2
bubmuoreka [JOK
P i . 0606
68 *HCICPBHBIN YPOIL TBO iueHHe " 1 https://m.edsoo.ru/ff0d6
cucreMaru3anus 3HaHuu
1c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KIIACC

JlaTa
Jlata bakTu DJIEKTPOHHbBIE
YECKOT i poBwIC
KosnyecTBo yacoB u3yye
N (0] 06p&30BaT€J'IBHBIe
N N3y4eH pecypchl
o
e Tema ypoka vt
KonTtp [Ipakt
OJIbHBI UEC
Bcero e KHue
pabot pabor
bl bl
[Teproanueckuii 3aK0H. bu6nmnoreka [JOK
1 [Tlepuogmueckas cucremMa XMMUYECKHUX |1 https://m.edsoo.ru/00adb5
snemenToB /1. . MenneneeBa 9e
3aKOHOMEPHOCTH B U3MEHEHUU bu6nmoreka [JOK
72 CBOMCTB XUMHYECKHX DJIEMEHTOB 1 https://m.edsoo.ru/00adb6
NEPBBIX TPEX MEPUOIOB b6
Krnaccugukanust 1 HOMEHKIIATypa bubmiorexa LOK
3 P 1 https://m.edsoo.ru/00adb7
HEOPraHMYECKUX BEIIECTB o2
Buibl XUMUYECKON CBS3U U THUIIBI bubmorexa LIOK
4 < 1 https://m.edsoo.ru/00adba
KPUCTAIITMYECKUX PEIIETOK o6
Konrponsnas padora Nel no reme
5 «IloBropeHwue u yriyOieHue 3Hanuit |1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiiacca»
Krnaccupukamnus XUMHUYIEeCKHX PeaKIIHid bubmorexa HOK
6 . PeaKHiy https://m.edsoo.ru/00adbc
10 pa3IUYHBIM MPU3HAKAM b0
[ToHsATHE O CKOPOCTU XUMHUYECKON bub6nuorexa [IOK
[ peaxiuu. [ToHsTHE O TOMOTE€HHBIX 1 |1 https://m.edsoo.ru/00adbe
IETEPOrEHHBIX PEAKLIMIX 9a
[ToHsTHE 0 XUMHUYECKOM PaBHOBECHH.
DaKTOPHI, BIUSIONINC Halz:Ko OCTh bubamorexa [IOK
8 Pbl, B! t P https://m.edsoo.ru/00adc2
XUMHUYECKON peaKIy U TIOJ0KEHUE 8c
XUMHUYECKOTO PaBHOBECHS —



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

Jlata

aKTH DNEKTPOHHBIE
JlaTa b P
YECKOT ¢ poBbIC
KosmuecTBo yacoB H3yye
g © oOpaszoBaTeIbHbIE
N M3y4eH pecypchl
o
n/_n Tema ypoka ysi
Kontp [Ipakt
OJIBHBI UYE€C
Bcero e Kue
pabot pabor
bl bI
OKUCIUTENHEHO-BOCCTAHOBUTEIHLHBIC bubmorexa [IOK
0 1 https://m.edsoo.ru/00adca
peakuuu
de
Teopust 3IEKTPOTUTHYECKON bubmuorexa [JOK
10 muccormanun. CunbHbIE U c1abble 1 https://m.edsoo.ru/00adcd
AJIICKTPOJIUTHI 68
bubmuorexa [{OK
11 Wownnsie ypaBHeHHSs peakiuii 1 https://m.edsoo.ru/00add4
48
XUMHYECKHE CBOMCTBA KHUCIIOT B bubmuorexa [{OK
12 ocHoBaHwmii B cBETE MpeacTaBiIeHuii 06 (1 https://m.edsoo.ru/00add5
AIEKTPOIIUTUIECKON JUCCOLUAIIUU a8
XUMHYECKHE CBOMCTBA COJICH B CBETE bu6nmmorexa [IOK
13 npencrasnenuii 06 1 https://m.edsoo.ru/00add8
ANEKTPOIIUTUYECKON JUCCOLUAIIUU b2
bu6mmoreka [IOK
14 Tlousrue o rugponuse coneit 1 https://m.edsoo.ru/00add9
d4
O06o001IeHre U CUCTEMAaTH3AITUS bubmorexa [OK
15 -~ B 1 https://m.eds00.ru/00addd
3HAHUU
12
bu6nmmoreka [IOK
16 [Ipaktuyeckas padora Ne 1. «Permenune 1 1 https://m.edsoo.ru/00addb
SKCIIEPUMEHTAIIBHBIX 3a7a4» fa
Kontponbhas pabota Ne2 o teme bubmuorexa [JOK
17 «Dnexrponurnueckas qucconmarms. |1 1 https://m.edsoo.ru/00adde
XUMUYECKUE PEeaKIMK B PaCTBOPaxX» cO
OO1m1ast XapaKTepUCTHKA raJOr€HOB. bu6nuorexa LIOK
18 Xumuueckue cpoiicTa Ha ipumepe |1 https://m.edsoo.ru/00addf
xJjopa e2
XnopoBoaopon. ComnsiHast KUCIIOTa, bu6nmmoreka [IOK
19 xummueckue cBOiCTBa, MOIyYEHHE, 1 https://m.edsoo.ru/00adel
IpUMEHEHHE 04



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

Jlata

Jlata bakTu DJIEKTPOHHBIE
YECKOT ¢ poBbIC
KosmuecTBo yacoB H3yye
g © oOpaszoBaTeIbHbIE
N M3y4eH pecypchl
o
n/_n Tema ypoka ust
Kontp [Ipakt
OJIBHBI 1Y€EC
Bcero e KH1e
pabot pabor
bl bI
[TpakTrueckas padota Ne 2 o Teme bubmuorexa [JOK
20 «Ilomy4eHne CONAHOM KHCIIOTHI, 1 1 https://m.edsoo.ru/00ade3
M3y4YeHHEe €€ CBOMCTB» 48
Brrunciienus no ypaBHeHUSIM bubmuorexa [JOK
21 xumuueckux peakimii, eciu oqud u3 |1 https://m.edsoo.ru/00ade4
pEareHToB J1aH B U30bITKE 88
bubmuorexa [{OK
o OO01mas xapaKTepuUCTHKa dJIEMEHTOB 1 https://m.eds0o.ru/00ade6
VIA-rpynmsl 43 — '
ANOTponHbIE MOIU(DUKALIUN CEPBHI. bu6nuorexa [IOK
23 HaxoxaeHnue cepbl U €€ coeTuHeHuit B |1 https://m.edsoo.ru/00ade6
npupoie. XUMUYECKHE CBOWCTBA CepPhI 4a
bu6nmmorexa [IOK
24 Ceposonopon, crpoerne, dusmiccine 1 https://m.edsoo.ru/00ade8
1 XMMUYECKHE CBOKWCTBA 02 — '
Oxkcunpl cepol. CepHas KUCIIOTA, bubmuoTexa [JOK
25 (usnueckue U XUMHYECKHE CBOMCTBa, 1 https://m.edsoo.ru/00adea
MIPUMEHCHHE 28
XUMUYECKUE peaKIIiH, JIeKaIIHIe B
OCHOBE MPOMBILIIICHHOTO cnocoba Butmorexa LOK
06 [OYHCHIA CCPHOM KHCTOTRL, 1 https://m.edsoo.ru/00adec
XHUMUYECKOE 3arpsi3HEHUE 8a
OKpY’Karollen cpe/ibl COeAMHEHUSIMU —
cepsl
. bubmuotexa [{OK
b7 Boruncnenue MaccoBoil 10711 BbIX0/1a 1 https://m.eds0o.ru/00adec
MPOAYKTa PEAKUUU 8a — '
OOm1ast XxapaKTepPUCTHKA 3JIEMEHTOB Butmiorexa [OK
28 VA-TPYIIIbL. A3OT, pacIpoCTpaseHHe https://m.edsoo.ru/00adee
B IIpHpojie, GpU3NIecKue U XUMUYECKHe 26 — '
CBOMCTBA o
AMMHaK, ero pu3nyecKkue u bu6nnoreka [JOK
29 xumuueckue CBOMCTBA, monyuyeHne |1 https://m.edsoo.ru/00adf0
IpUMEHEHHE 04



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

Jlata

Jlata (bakTu DJIEKTPOHHBIE
YECKOT ¢ poBbIC
KosmuecTBo yacoB H3yye
0 oOpaszoBaTeIbHbIE
HUA
N M3y4eH pecypchl
o
n/_n Tema ypoka ust
Kontp [Ipakt
OJIBHBI 1Y€EC
Bcero e KH1e
pabot pabor
bl bI
[TpakTrueckas padota Ne 3 o Teme bubmuorexa [JOK
30 «Ilomyuenne ammuaka, usyuenue ero 1 1 https://m.edsoo.ru/00adfl
CBOICTBY» 80
A30THas KUCJIOTa, €€ pU3nUecKue u bubmorexa TOK
31 IMITeCKIIE CBOMCTEA 1 https://m.edsoo.ru/00adf3
06
Hcnonb30BaHUE HUTPATOB U COJNEN
aMMOHMS B KAYECTBE MUHEPAIIbHBIX bu6mmorexa [IOK
32 ynoOpenuii. Xumuueckoe 3arpsisHenue 1 https://m.edsoo.ru/00adf5
OKPY>KaIOIIEeH Cpe/ibl COSTUHEHUSIMHU 18
azoTa
docdop. Oxenn pocdopa (V) u bu6nuorexa LIOK
33 ¢ochopras kucnora, puznueckue u 1 https://m.edsoo.ru/00adf6
XMMUYECKHE CBOWCTBA, MOJTyueHHE 8a
Wcnonb3oBanue ¢pocdaToB B KauecTBE Bubnmorexa [TOK
MUHEPAJIBHBIX yI00pEHUH. }
34 SarpAHERHE TPUPOHOI Cpeb! ggps.//m.edsoo.ru/OOadfc
dbochaTamu —
Yraepon, pacipoCTpaHEHHE B bubnmorexa [JOK
35 mpupone, pusuueckue u Xumuueckue |1 https://m.edsoo.ru/00adfd
CBOMCTBA 9c
Oxcunpl yraepoja, ux Gpusndeckue u
3 XUMHecKkue CBOMCTBA. ﬁggg?lﬁeelijasiorﬁlma dfe
JKOJOTUYECKUe MPOOIeMbl, CBI3aHHbIE be — '
¢ okcuaom yriepoaa (IV) T
bu6nmmoreka [IOK
37 YrombHas KucioTa U €€ cou 1 https://m.edsoo.ru/00ae00
6C
s s o o e B 10K
38 KayecTBeHHas peakiys Ha KapOOHaT- ! ?tetps://m.edsoo.ru/Oan02
I/IOH" —
[TepBoHavanbHBIC TOHATHS 00 bubmuotexa [{OK
39 opranuyeckux BeIIECTBaX Kak O 1 https://m.edsoo.ru/00ae05
COCTMHEHUSX YIJIepoaa 4e



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

Jlata

COCAUHCHUA»

Jlata (bakTu DJIEKTPOHHBIE
KosmuecTBo yacoB H3yye eckor UM poBLIe
g © oOpaszoBaTeIbHbIE
Ne M3y4eH pecypchl
n/_n Tema ypoka ysi
Kontp [Ipakt
OJILHBI Y€C
Bcero e KH1e
pabot pabor
bl bl
bu6nunoreka [JOK
40 KpeMHUii 1 €r0 COeTUHEHUS 1 https://m.edscIJ_E).ru/OanOS
Oa
[TpakTrueckas padora Ne 5. Pemenue Bubnuotexa LOK
4] PRCTCPHMCHTAILHBIX 3a/aH IO TEME -y 1 https://m.edsoo.ru/00ae0b
«BaxxHelmme HeMeTauTbl U UX 0
COCTUHCHUS» —
KonTponbHast pabora Ne3 o Teme bu6mmorexa [IOK
A2 «Baxxueiye HeMeTamIbl U UX 1 1 https://m.edsoo.ru/00ae0e

18

43

OO01mast XapaKTepUCTHKA XUMUICCKUX
3JIEMEHTOB — METAJIIOB.
Mertaunueckas CBsI3b U
METAJUTMYECKasi KpUCTAJUITMYeCKas
pemérka. Pu3nveckre CBOMCTBa
METaJIJIOB

but6mmoreka [JOK
https://m.edso0.ru/00ae10
3e

44

XUMHUYECKHUE CBOMCTBA METAJLJIOB.
DNEKTPOXUMHUECKUN Psii HAIIPSHKEHUI
METAJJIOB

bu6mmorexa [IOK
https://m.edsoo.ru/00aell
56

OO0111e crnocoObl MOTyYeHHS
metaiuioB. Ciurasel. Beruncienus mo

bu6mmorexa [IOK

KaJIust

45 ypaBHEHHAM XUMHYECKHUX peakuuid, |1 https://m.edsoo.ru/00aell
€CJIM OJIUH U3 PEareHTOB COJEPIKUT 56
prUMecH
bu6nmmoreka [IOK
46 TloHsTHE O KOPPO3UH METAIIOB 1 https://m.edsoo.ru/00ael12
8
bu6mmoreka [JOK
A{ [llemovHbIe METAIIIBI 1 https://m.edso00.ru/00ae14
b2
OKCHJIBI ¥ THPOKCHUJIBI HATPUS U bubmorexa OK
48 A AP A P 1 https://m.edsoo.ru/00ael4

b2



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

Jlata

Jlata (bakTu DJIEKTPOHHBIE
YECKOT ¢ poBbIC
KosmuecTBo yacoB H3yye
g © oOpaszoBaTeIbHbIE
Ne M3y4eH pecypchl
n/_n Tema ypoka ust
Kontp [Ipakt
OJIBHBI MYEC
Bcero e KHE
pabot pabor
bl Bl
IIlenoyHO3eMENBHBIE METAIIITBI — BH6H_HOTeKa HOK
49 B — 1 https://m.edso00.ru/00ael5
e8
but6nmmorexa [IOK
50 Baxueiimue coeAMHEHUS KalbLUs 1 https://m.edsoo.ru/00ae15
e8
51 O000IIIeHNE U CUCTEMATH3AIUAS 1
3HAaHWUH
JKécTKoCTh BOJIBI U CIIOCOOBI €€ BH6H_HOTGK3 HOK
52 CTPAHEHIS 1 https://m.edso00.ru/00ael8
yeTp 86
[IpakTuyeckas padora Ne 6 o Teme bub6mmoreka [IOK
53 "JXKécTKoCcTb BOIBI U METOBI €8 1 1 https://m.edsoo.ru/00aela
ycTpaHeHus" e8
bubmuorexa [JOK
54 | AmroMuHUR 1 https://m.edsoo.ru/00aelc
64
Am@oTepHble CBOMCTBA OKCHIA U BH6H_HOTeKa HOK
55 IDOKCII 1 https://m.edsoo.ru/00aelc
Aap bit 6_4
bu6mmorexa [IOK
56 XKeneso 1 https://m.edsoo.ru/00aeld
86
OKcHIBI, THIPOKCHJIBI M COJIU JKeJie3a BHGH_HOTGKa LOK
57 (1) 11 sxenesa (1) 1 https://m.edso0.ru/00ae35
e6
53 O00011IeHNE ¥ CUCTEMATHA3AINAS 1
3HAHUH
[IpakTuueckas pabora Ne 7. Pemenue BuGmorexa ITOK
59 iléc;;g Z;;iﬂg;’;?ﬁa;xno Teme -y 1 https://m.edsoo.ru/00ae3d
COEIMHEHUD ed
Brruucnenus no ypaBHEHUAM bubnuoreka [IOK
60 xuMuyeckux peakuuii, eciam oguH U3 |1 https://m.edsoo.ru/00ael7
pEareHToB J1aH B U30BbITKE WU 50



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

Jlata

aKTHu ONEeKTPOHHEIE
JlaTa b P
YECKOT ¢ poBbIC
KosmuecTBo yacoB H3yye
g © oOpaszoBaTeIbHbIE
N W3y4YEH pecypcebl
0
n/_n Tema ypoka ust
Kontp [Ipakt
OJIbHBI MYEC
Bcero e KHeE
pabot pabor
bl bl
COACPIKUT IMMPHUMCCH. BI)I‘II/ICJ'IeHI/IH
MAaCCOBOM JOJIM BbIXOJIa MPOAYKTA
PCaAKIINHU
OO000IEHUE U CUCTEMATU3ALIMA brbmiotexa LIOK
61 o 1 1 https://m.edsoo.ru/00ael7
3HAHUU
50
KonrtponbHas pabota Ne4 o teme
62 «Bakueiilme MeTaIbl U UX 1 1
COCAUHCHUA
BC cCTBa U MaTcpualibl B EH6HHOTeKa HOK
63 o 1atep 1 https://m.edsoo.ru/00ae3f
IIOBCCIHCBHOM XN3HU YCIIOBCKA 50
XUMHYECKOE 3arpsa3HEeHUEe brbmiotexa LIOK
04 3arp 1 https://m.edsoo.ru/00ae42
OKPY’KaIOIIEH CpeIbl 20
Ponb xumMuu B penieHnun brbmioTexa LIOK
65 P 1 https://m.edsoo.ru/00ae42
9KOJIOTUYECKHUX TTPOOIeM 20
N bu6mmorexa [IOK
66 Pe3epBHbIi ypok, O606VmeHHe " 1 https://m.edso0.ru/00ae0d
CUCTCMaTHU3alusa 3HAHUN Oa
. bubmuorexa [JOK
67 Pe3epBHbIi ypok, O606VmeHHe " 1 https://m.edsoo.ru/00adb3
CUCTCMaTHU3alIusd 3HAHUN 30
N bu6mmoreka [IOK
68 Pe3epBHbIil ypok, 0606£H6HH6 " 1 https://m.edsoo.ru/00ad9c
CUCTCMaAaTHU3alIusd 3HAHUN b2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
I[MTPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECIMEYEHUE OBPA30BATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

« Xumus, 8 kmacc/ I'abpuensa O.C., OctpoymoB WN.I'., CnaakoB C.A., AxuuoHepHOE
obmectBo «M3narenscTBO «IIpocsemienue» 2024 v

METOANYECKHUE MATEPUAJIBI VIS YAUTEJIA

-KypHan «XumMus B IKOJIER;
-KonTpen - Xumus ais Bcex (http://kontren.narod.ru). - undpopmairionso-

00pa3oBaTeNbHBIN CAUT JIJIs TEX, KTO U3Y4YaeT XMMHUIO, KTO €€ MPEMNoJIaeT, A BCceX
KTO UHTEPECYETCS XUMHUEH;

-Anxumuk (http://www.alhimik.ru/) - oluH U3 JTy4IIMX CAaUTOB PYCCKOS3BIYHOTO
XUMU4YecKoro VIHTepHeTa OpUEHTUPOBAHHBINA HA YUUTENIS M YUSHUKA, TIPSO 1aBaTeIIs
U CTYJICHTA.

-DHIUKIIONEANYECCKUH CIIOBaph FOHOT'O XUMHUKA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

» http://him.1september.ru Enunas womneknus LOP: IlpenmerHas KoJuteKmust
«XUMHUSD

> http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-HAyUYHBIC
skcrepuMeHThl: xumust. Komekius Poccuiickoro o01ieodpa3oBaTeabHOro moprajia

» http://experiment.edu.ru AJIXMUMUK: caiit JI.}FO. AnukGepoBoii

» http://www alhimik.ru Bcepoccuiickas onummnmraaa mKoJILHAKOB 110 XUMHH

» http://chem.rusolymp.ru Opranudeckass XuMusi: SJIEKTPOHHBIN YUeOHUK I CPETHEH
TITKOJTBI

» http://www.chemistry.ssu.samara.ru OCHOBBI XIMHU: DJIEKTPOHHBIN YICOHUK

» http://www hemi.nsu.ru OTKPBITBII KOJUTSIK: XHMHSI

A\

http://www.chemistry.ru JluctaHIMOHHAS OJINMITHA/IA 1o XUMUU
TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCSKT
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