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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa o XuMHUH Ha YpOBHE OCHOBHOTO 00111er0 00pa3oBaHus COCTaBICHA HA OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUSI OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOTO
obmero oopazoBanus, mpeacrabieHHbIX B PI'OC 00O, a Takxke Ha 0OCHOBE (peepanbHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIIUH MIPETOIaBaHusl yIeOHOT o mpeiMeTa
«Xumus» B 00pazoBaTenbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpammMa 1o XMMuM IaET MPEACTABICHHUE O LENAX, 0OIIeH cTpaTernu 00y4eHus, BOCIIUTaHUS
U pa3BUTHS 00YYarOMIMXCS CPECTBAMHU Y4eOHOTO MpeIMeTa, YCTaHABIUBAET 0053aTENbHOE
IIPEIMETHOE COJIepKaHue, IPeAyCMaTpUBaET paclpeiesieHUe ero 1o Kjiaccam 1
CTPYKTYpUPOBAHHUE IO pa3jiesiaM U TeMaM MIPOrPaMMBbI 10 XUMHHU, OTIPEACIIsieT KOJINYeCTBEHHbBIE
Y Ka4E€CTBEHHBIE XapAKTEPUCTUKU COJIEPKaHUsl, PEKOMEHYEMYIO I0CIIE10BaTEIbHOCTh
U3YYEHHUS XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTUKU y4eOHOTO
npoIiecca, BO3pacTHBIX OCOOCHHOCTEN 00yJaroIuXcs, ONMPEaeIIIeT BO3MOXKHOCTH TIPEAMETa JUIs
peanu3anuu TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHmsl, a TaK)Ke TPeOOBaHUHN K pe3ysibTaTaM 00yUSHHsI XUMHUU
Ha YPOBHE 1eJIei U3y4YeHHsI MPeAMETa U OCHOBHBIX BUIOB YueOHO-II03HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMHHU CIIY’)KUT OCHOBOM U1 (hOpMUPOBAHUS MUPOBO33PEHUS 00YUAIOLIETrOCs, €ro
NPECTaBICHUN O MaTePHAIbHOM €IMHCTBE MUPA, BAYKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHUECH
IPEJCTaBICHUS O B3aUMOINPEBPALLCHUAX SHEPIMU U 00 3BOJIIOLMH BELIECTB B IPUPOJIE, O MyTAX
peteHus r100aIbHBIX TPOOIEM YyCTOMYUBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOH,
IHEPreTUYeCKO, MUIIEBON 1 IKOJIOIHIECKOH OE€30IIaCHOCTH, MPOOIEM 3paBOOXPAHEHNUS.

I/I3yquHe XUMUH:

CIOCOOCTBYET peann3alii BO3MOXKHOCTEH Il CaMOPa3BUTUS U (POPMUPOBAHUS KYIbTYPHI
JUYHOCTH, € o01Ieil U (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ B (1)OpMI/IpOBaHI/IC MBIIJICHHA 1 TBOPYCCKUX CIocoOHOCTEH 06yqa10m1/1xc51,
HaBBIKOB UX CAMOCTOSTEIIHFHOM y‘I€6HOﬁ ACATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX U
HCCICI0OBATCIBbCKHUX YMCHHﬁ, HCO6XO,[[I/IMBIX KakK B ITIOBCETHEBHOM KHU3HH, TaK U B
HpO(i)CCCI/IOHaJ'H)HOI\/'I ACATCIIBHOCTH,

3HAKOMHUT €O CHEIM(PUKON HAyYHOTO MBILUIEHUS, 3aKJIaJIbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs/1a HA
€MHCTBO IPUPOJIbI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAIlOM B (JOPMUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0yYarOIINXCs;

Croco0CcTByeT (POPMUPOBAHHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00y4arOIIUXCs.

JlanHble HanpaBiIeHUs B 00y4EeHUH XUMUU 00€CeunBaloTCs crieupuKon cofepx aHus
y4eOHOT0 MpeMeTa, KOTOPBIH SBISeTCs Mearornyecky aanTupOBaHHBIM OTPaKEHUEM
0a30B0il HayKH XMMHMHU Ha ONpeAeIEHHOM dTarne e€ pa3BUTHS.

Kpr XUMHHU HAa YPOBHC OCHOBHOTI'O O6H_ICFO 06p2130BaHI/I$[ OPHUCHTHUPOBAH HA OCBOCHUC
06y'-IaIOH_[I/IMI/IC$[ CHCTEMBI IICPBOHAYAIIBHBIX MTOHSATHH XHUMHUHU, OCHOB HeOpFaHI/IIIeCKOI\/'I XUMHHU U
HEKOTOPBIX OTACIIBHBIX 3HAYUMBIX MOHATHH OpFaHquCKOﬁ XHUMMHU.

CrtpykTypa copep:kaHHsl IPOTrpaMMbl O XUMHUH c(hopMHpOBaHA Ha OCHOBE CUCTEMHOI'O IOJIX0/1a
K €€ uzyueHutro. CopepxaHue CKJIAAbIBACTCS U3 CUCTEMBI IOHATUN O XUMHUYECKOM DJIEMEHTE U
BEIIECTBE U CUCTEMbI OHITUI 0 XUMUYeCcKO! peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl 110 IPUHIIMITY ITOCJIEIOBATEILHOIO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUYECKUX
[IPEACTABJICHUM Pa3HOIO YPOBHS:

— a@TOMHO-MOJICKYJIAPHOI'O YUCHUSA KaK OCHOBBI BCET'0 CCTCCTBO3HAHU A,



— [lepuonuueckoro 3akona /J[. 1. MenpaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;
— YYEHHUsI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;
— MPEICTABICHUI 00 3JIEKTPOIUTHUYECKOM THCCOIMAIIMN BEIIECTB B paCTBOpax.

Teopernueckue 3HaHUS PaCCMaTPUBAIOTCS HA OCHOBE AIMIIMPUYECKU NIOJIYYCHHBIX U
OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCA MOCIEI0OBATENBHO OT OAHOTO YPOBHS K JIpyromy,
BBINOJIHSSL YHKIUU OOBSICHEHHSI U TIPOTHO3MPOBAHUS CBOHCTB, CTPOCHHS U BO3MOKHOCTEH
IIPAKTUYECKOr0 IIPUMEHEHHUS U ITOJIyYEHUs] U3y4aeMBbIX BEILECTB.

OcBocHHE MTPOrPAMMEI 0 XHMHH CITOCOOCTBYET ()OPMUPOBAHUIO MPEACTABICHUS O XUMHUECKOM
COCTABJISIONIEH HAYYHOW KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOUN MPHUPOIBI, IIEHHOCTHOTO
OTHOILICHUS K HAYyYHOMY 3HAHUIO U METOJaM MO3HaHUs B HayKe. M3yueHrne XuMuu IpoOUCXOUT
C IPUBJICUCHUEM 3HAHUN U3 paHee U3YUCHHBIX YUeOHBIX MpeaMeToB: «OKPYKAIOIMIHA MUP,
«buomorns. 5—7 knacce» u «Pusznka. 7 Kmace.

[Tpu u3ydeHnH XUMHUHU MPOUCXOIUT HOPMUPOBAHNE 3HAHUN OCHOB XUMUYECKOM HAYKU KaK
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, IIPAKTUYECKOM EATEIBHOCTH YEI0BEKA U KaK OJHOIO
U3 KOMIIOHEHTOB MUPOBO KyJIbTYphl. 3aja4a yueOHOr0 MpeAMeTa COCTOUT B JOPMUPOBAHUU
CHUCTEMbI XUMHYECKUX 3HAHUN — BOXKHEUIINUX (AKTOB, MOHATUN, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHUH, TOCTYITHBIX 0000IIEHIIT MUPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKa HAyKH, B
MpUOOIIEHNN K HAYYHBIM METOJ[aM TTO3HAHUS MPU U3YUCHUH BEIIECTB U XUMHUYECKUX PEaAKIUi, B
(GbopMUPOBAHUY U Pa3BUTHH [MO3HABATEIBHBIX YMEHHUH U UX IPUMEHEHUH B y4eOHO-
MIO03HABATEIBHON U y4eOHO-UCCIIEI0BATEIBCKON AEATEIBHOCTH, OCBOCHUH TPABUII O€30MIaCHOTO
oOpalieHus ¢ BeeCTBAMH B MIOBCETHEBHOM >KU3HMU.

[Tpu n3yyeHnn XMMUU Ha YPOBHE OCHOBHOTO O0IIETO 00pa30BaHUs B)KHOE 3HAYCHHE
IPUOOPETHN TaKHe LIETH, KaK:

— (OopMUPOBAHNE UHTEIUICKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K cCaM000pa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO PEIICHUH, CIIOCOOHOM aanTHPOBATHCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJIeHHOCTh 00YyUEHHUS HAa CHCTEMaTH4YeCKOe MPUOOIIeHNnEe 00yJaroXcs K
CaMOCTOATEJIbHON MO3HABATEIbHOW JIEITENBHOCTH, HAYYHBIM METOJaM IMO3HAHHS,
(GOpMUPYIONTUM MOTHBALIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrnieyeHue yCcaoBH, CIOCOOCTBYIOLIUX TPHOOPETEHNIO 00YJaIOIIMMUCS OTIbITa
pa3sHOOOpa3HOM 1eATeNbHOCTH, TO3HAHUS M CAaMOTIO3HAHM S, KITFOUEBbIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE /ISl pa3IMYHBIX BUJOB JAEATEIbHOCTH;

— ¢opmupoBanue o011ei pyHKIIMOHAIBHON 1 €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCIIE
yMEHUN OOBSCHITH U OLICHUBATH SIBJIEHUS OKPY’KAIOIIETO MUPA, UCIIOIb3Ys 3HAHUS U OIIBIT,
MOJTyYEHHBIE TIPH U3YYECHUHN XUMUH, IPUMEHATH UX MIPH PEIICHUH IPOOJIeM B TIOBCETHEBHOM
JKU3HU U TPYIOBOM JESATENbHOCTH;

— ¢opMHUpOBaHUE y 00YJAIOIIUXCS TYMAaHUCTHYECKUX OTHOIIEHUH, MOHUMaHHSI [IECHHOCTH
XUMUYECKUX 3HAHHUM JIJIs1 BBIPAOOTKU SKOJOTUUYECKH 11€J1IeCO00Pa3HOT0 MOBEIEHUS B OBITY U
TPYZIOBOH JESATENIBHOCTHU B LIEISIX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYXKAIOIIEH TPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTHUBALIMU K OOYUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOEHHSI O0IIEUEIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JlalbHEeHIIero ooyyeHusl.

OO6ree uyncao 4acoB, OTBEACHHBIX IS U3yYEHUS XUMUU HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiser 136 yacos: B 8 kimacce — 68 yacoB (2 "aca B He/IeN0), B 9 kinacce — 68
qacoB (2 4aca B HEZEIIO).



COJAEPKAHUE OBbYYEHUA

8 KVIACC
IlepBoHaYa/IbHbIE XMMHYECKHE IOHATHUHA

[Ipenmer xumuu. Ponp XuMuu B )KU3HU YeJIOBEKa. XUMUS B CUCTEME HayK. Tena u BelecTna.
®du3nyecKue CBOMCTBA BEIIECTB. ATperarHoe cocTosinue BemecTB. [lonsaTue o metomax
MO3HaHMs B XUMHH. UuCThIe BemecTBa U cMecH. CIIocoObI pas3iesIieHUs CMECeH.

ATOMEI " MOJICKYJIbI. Xumuaeckue 31eMeHThl. CHUMBOJIBI XUMHUYECKHX DJIEMEHTOB. HpOCTI)Ie u
CJIOJKHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]'IprHOC YUCHHC.

Xumuaeckast (bopMyJIa. BanleHTHOCTE aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocCTaBa BCUICCTB. OrHocurenbHas aroMHas Macca. OTHOCUTEIIbHAS MOJICKYJIApHasA Macca.
MaccoBas J0JIs1 XUMUYECKOIr0 3JIEMEHTa B COCTUHCHUH.

KommuectBo BemecrBa. Moisb. Mossipas Macca. B3auMOCBsI3b KOJTMYECTBA, MACChHI M YU CIIA
CTPYKTYPHBIX €IMHUII BerecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

Ou3nYecKue M XUMUICCKHE SBIICHUS. XUMHUYECKasi pEakivs U e€ MPU3HaKH. 3aKOH COXPAHCHHUS
Macchl BelecTB. XUMHUYeCcKe ypaBHeHHs. Kitaccupukanus XUMHYECKUX peakiuil (COeTMHEHUS,
pa3oKEeHM S, 3aMeIIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMUYECKON MOCYAOH, IpaBUiIaMi padOThI B TJAOOPaTOpUH U NMPUEMaMHU
oOparieHus ¢ 1abopaTopHBIM 000PYAOBaHUEM, U3YyUEHHE U ONMCaHue (PU3MUECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIICHHE U KOHCHCAIMs BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
NPOKAIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMO/ICHCTBHIE MeJIa C KHCIIOTOW) sIBICHUH, HaOI0AeHne
U OIIMCAaHUE MPU3HAKOB MPOTEKAHHUsI XUMUUYECKUX peakluil (pa3iioskeHue caxapa,
B3aMMOJICICTBHE CEPHON KUCIIOTHI C XJIOpUIOM Oapusl, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHUH, B3aUMOJEHUCTBHE kele3a ¢ pacTBopoM conu menu (II), u3ydyenue cnoco6os
paszeneHns cMeceil: ¢ MOMOIIbI0 MarHUTa, (PUILTPOBAHKE, BHITIAPUBAHNE, TUCTUILIALINSA,
xpomarorpadus, IpoBeleHHe OYUCTKH TOBAPEHHOI COJIM, HAOJII0ICHUE U OIIMCAaHUE
Pe3yJIbTaTOB MPOBEACHUS ONBITA, WITIOCTPUPYIOIIEr0 3aKOH COXPaHEHUs MacChl, CO3/1aHNE
MojieNiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe M HEOPraHUYECKHUX BelIEeCTB

Bo3sayx — cMech razos. Coctas Bo3gyxa. Kucinopon — a1neMeHT U IpocToe BEHIECTBO.
Haxoxnenue kucinoposaa B mpupojie, Gu3nyecKkue 1 XuMUYECKHe CBOWCTBA (peakliuy TOPEHHUS).
Oxcuapl. [Ipumenenue kucnopoaa. CriocoObl MoydeHUs: KUCIOPoa B JIaOOpaTOpuu U
IPOMBIIIIEHHOCTH. KpyroBopot kuciopona B npupoje. O30H — aJIoTponHas MOJU(PHKALHS
KHCIIOPO/a.

TemoBoit 3 pexT XuMu4eckon peakiui, TEPMOXUMHUECKHE YPAaBHEHHUS, IK30- U
AHIOTEPMUYECKUE PEAKIIMH. TOIIMBO: YTOIb U METaH. 3arpsi3HEHUE BO3lyXa, YCUICHNE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — anemenT u npocroe BemiectBo. HaxoxxaeHne Boiopo/ia B pupoJie, husnueckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI oydeHus. Kuciors! u comnm.

MoutsipabIii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnueckue cBoMCTBa BoAbl. Bona kak pactBoputens. PactBopsl. HackimeHnHbie 1
HEHACBIIICHHBIE PACTBOPHI. PacCTBOPUMOCTS BEILIECTB B BOAE. MaccoBast 101 BELIECTBA B
pacTBope. XMMHUYECKHE CBOMCTBA BOJBl. OCHOBaHMS. POJIb pacTBOPOB B IPUPOJIE U B KU3HU



yenoBeka. KpyroBopor Bozibl B mpupoje. 3arpsi3HeHne IpUpOIHBIX BoA. OXpaHa U 04MCTKA
IPUPOJHBIX BOJ.

Knaccugukanus Heopranndeckux coenunenuii. Oxcunbl. Kinaccuukaims okcumos:
coneoOpa3yrolre (OCHOBHBIC, KUCIOTHEIE, aM(OTepHBIC) U HeconeoOpasyronue. HomeHknarypa
oKcu10B. DU3NYECKIE U XMMHUECKHE CBOMCTBA OKCUIOB. [loirydeHne okCuIoB.

OcHoBanwms. Knaccudukanus 0OCHOBaHUMN: MIETOYN U HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuii. duznueckue U XUMUYECKHUE CBOMCTBA OCHOBaHUM. [lonyuenue
OCHOBaHHUH.

Kucnotel. Kmaccudukanus kucinor. HomeHnkmarypa kuciaor. @u3ndeckue 1 XUMHIECKUE
cBoiicTBa kuciot. Psg aktuBHoctu metauioB H. H. bekerosa. Ilonyyenue Kucior.

Comu. Homenknatypa coiieid. @uznueckue 1 XuMUIecKue cBoicTBa cosieit. [lonyduenue comneid.
['eHeTnyeckas CBS3b MEXAY KJIacCaMU HEOPTaHUUECKUX COCAMHEHUH.
Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIpe/IeNICHIE COJIEPKAHMS KHCIOPOAa B BO3/IyXe, IMOIydeHHe, COOMpaHHe,
pacro3HaBaHHE U U3YYE€HUE CBOMCTB KUCIOPOAa, HAOI0IeHHE B3aUMO/ICHCTBUS BELIECTB C
KHCJIOPOJIOM M YCJIOBHUSI BOSHUKHOBEHHUS U MIPEKpaIeHUs TopeHus (1oxapa), 03HaKOMJICHHUE C
o0pa3iaMu OKCHJIOB U OIMCAaHUE UX CBOMCTB, MONy4YeHUE, COOMpaHue, pacro3HaBaHKe U
M3y4eHUe CBOMCTB BOAOpOAa (TropeHue), B3auMoJIecTBHE Bo1opoa ¢ okcuaom menu (1)
(BO3MOYHO HCITOJIb30BaHKE BUICOMATEPHUAIIOB), HAOI0IeHHE 00PA3I[0B BEIIECTB KOJINYECTBOM
1 Momb, HcciieOBaHNEe OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUIHON PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEACIIEHHON MAacCOBOM J0JI€H paCTBOPEHHOTO BEILIECTBA,
B3aUMO/ICHCTBUE BOJBI C META/NIaMU (HAaTPUEM U KaJIbIIMeM) (BO3MOXKHO MCIIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), UCCIIEJOBaHHE 00Pa31I0B HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJII0/ICHUE U3MEHEHHSI OKPACKH MHIUKATOPOB B PACTBOPAX KUCJIOT U LIEIOYEH, HU3yYeHHE
B3anMoeiicTBus okcuna menu (I1) ¢ pacTBopoM cepHOI KUCTOTHI, KUCIOT ¢ METaJlJIaMH,
pEaAKUH HEUTPATU3ALUK, TTOJIYYEHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJTHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, pELIEHUE IKCIIEPUMEHTAIIbHBIX 33/1a4 110 Teme «BaxkHeiiiue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauueckuii 3axoH u Ilepnoanyeckas cucreMa xumudeckux djiementon /1. H.
Menpeneesa. CtpoeHue aToMOB. XUMH4YecKas CBA3b. OKHCINTE/IbLHO-BOCCTAHOBUTEIbHBIE
peakuun

[TepBble NOMBITKY KIaCCUPHUKAUN XUMUYECKUX IeMEHTOB. [IoHATHE O Ipymnmax cXOAHbIX
3JIEMEHTOB (ILIEJIOYHbIE U LIeTOYHO3EMENbHbIE METAIUIbI, FaJIOTeHbl, MHEPTHBIE I'a3bl).
DJeMEeHThI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCUJIBI.

Ilepunonnueckuii 3akoH. Ilepruoanueckas cucrema xumudeckux sanemenTos . M. Menneneesa.
KopoTtkoneproanas u qimHHonepuoHas popMsel [leproandeckoil CUCTEMbI XMMUYECKUX
sanemenToB . . Menaeneesa. [lepuoae! u rpymmsl. @u3nyeckuii CMBICI IOPSAIKOBOIO HOMEPA,
HOMEPOB IIEpUOA U IPYIIIILI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonbl. DnekTpoHbl. CTpOEHUE AIEKTPOHHBIX
0005109eK aTOMOB TIepBbIX 20 xuMHuueckux dnemMeHToB [leproanyeckoit cuctemsr /1. U.
MenaeneeBa. XapakTepuCTUKAa XUMHYECKOTO 3JIEMEHTA 110 €T0 MOJI0KEHUI0 B [lepuoanyeckoit
cucteme /1. 1. Menaeneena.

3aKOHOMCpHOCTI/I HU3MCHCHUA paJuyCa aTOMOB XUMHNYCCKUX 3JICMCHTOB, MCTAJINIMYCCKUX U
HEMETaJNINYECKUX CBOMCTB MO rpyimnmnaM 1 nepuogam.

3nauenue [lepuonnueckoro 3akona u [leproauueckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB AJIs
pa3BUTHUA HayKu U npakTuku. /. . MenneneeB — yd€HbIN U TpaXkJaHUH.



Xumnueckas cBa3b. KoBaneHnTHas (MOJISIpHAst U HETIOJSIpHAs) CBSI3b. DJIEKTPOOTPHUIIATEIbHOCTD
XUMUYECKUX AJIeMEHTOB. lOHHas CBS3b.

Crenenp okuciaeHus. OKUCIUTEILHO-BOCCTAHOBUTEIIHLHBIE pCaKnuu. Hpoueccm OKHCJICHUA U
BoccTaHOBJICeHUS. OKHCIUTEIN ¥ BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

HN3YUCHHUC 06pa3u0B BCIICCTB MCTAJIJIOB 1 HEMCTAJIJIOB, B3aUMOICHCTBHE THUAPOKCHU A HMHKA C
pacTBOpaM KUCJIIOT U H_ICJIO‘Ieﬁ, IMPOBECACHUEC OIIBITOB, HJINTIOCTPHUPYIOUIUX ITPHUMEPHBL
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ (FOpCHI/Ie, PE€aKnun pas3jioxXCHUs, COCI[I/IHGHI/IH).

Mesxcnpeomemmnuie ceasu

Peanu3zanus MeXnpeaMeTHBIX CBA3EH PU U3yUYEHUU XMMUU B 8 KJIACCE OCYILLECTBIISIETCS YEPE3
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK U IOHATHH, SBJISAIOLUXCS
CUCTEMHBIMU I OTACJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

O6H_[I/Ie €CTCCTBCHHO-HAYUYHBIC ITIOHATHA: Hay‘leIﬁ (baKT, TUIIOTE3a, TCOpHs, 3aKOH, aHaJIn3,
CHHTC3, Knaccn(bnxaum{, NEepUOANIHOCTD, Ha6JHOII€HI/Ie, OKCIICPUMCHT, MOACTIUPOBAHUC,
HN3MCPCHUC, MOACIIb, ABJICHHUC.

®du3suka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PalnOaKTUBHOCTh, MOJICKYJIA, SJICKTPUYCCKUN 3apsi]l, BEIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOAHHUEC BCIICCTBA, a3, (1)I/IBI/I‘ICCKI/IG BCJIMYHHBI, CAUHUILIBI I/I3MepeHI/I$I, KOCMOC, IIJTaHECTHI,
3831561, ComHIie.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE TOPOIBL, TOJIE3HBIE HCKOTIAEMBIE,
TOILIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BeurecTBo M XuMH4YecKas peakuusi

HepI/IO,I[I/ILIGCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘leCKaH CUCTEMAa XUMHNYCCKHUX 3JICMCHTOB I[ H. Mengeneena.
CTpOCHI/Ie aTOMOB. BaKOHOMepHOCTI/I B U3MCHCHUH CBONCTB XMMHYECKHX DJIEMEHTOB MEPBLIX
TpéX Mepruoa0B, Kajliud, KAJIbIUA U UX COE€IUHEHUI B COOTBETCTBHUH C IIOJIOKECHHEM DJIEMEHTOB B
HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM HUX ATOMOB.

CTpOCHI/Ie BEIIECTBA: BUIbl XUMHUUYECKOM CBA3H. THIIBI KPpUCTAITNINYCCKUX peH_IéTOK, 3aBUCUMOCTb
CBOICTB BEIIECTBA OT THUIIA KpHCT&J’IJ’IH‘IGCKOﬁ peI_HéTKI/I 1 BHJa XUMHUYECKOH CBSI3H.

KJIaCCI/I(l)I/IKaI_[I/IH W HOMCHKJIaTypa HCOPraHUYCCKUX BCIICCTB. XHMHYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIHNXCA K pa3JIMYHBIM KJIaCCaM HCOPraHUICCKUX COC}II/IHGHI/IfI, TCHETUYCCKAaA CBA3b
HCOPTaHNYCCKUX BCIICCTB.

Knaccudukanus XuMMUECKUX peakliui 0 pa3auyHbIM NIPU3HAKaM (110 YUCIy U COCTaBY
YUYacCTBYIOUIMX B pEaKkIMH BELIECTB, 110 TeIUIOBOMY 3 (eKTy, M0 N3MEHEHHIO CTeTeHelH
OKHCJIEHUS XMMHUYECKUX 3JIEMEHTOB, [0 00paTUMOCTH, IO YYaCTHIO KaTaiu3aTopa). JK30- U
SHJOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTre o ckopocTu XUMHUYeCKOM peakuuu. [lonsaTue 06 0OpaTUMbIX U HEOOPATUMBIX
XUMHUYECKHUX peakuusx. [IoHaTre o0 roMOreHHBIX U TeTeporeHHbIX peakuusax. [lonsaTue o
karanuse. [lonsaTue o xumMuueckom paBHOBecHH. DaKTOPHI, BIUSAIONINE HA CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH, SJIEKTPOHHBIN OajlaHC OKUCITUTEIbHO-
BOCCTaHOBUTENBbHOM peakinu. CocTaBleHe ypaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO0/1a HJIEKTPOHHOr o OanaHca.



Teopus 31EKTPOIUTHUECKON AUCCOLMALIMU. DIEKTPOIUTHI U HEANEKTPOIUThI. KaTHoHbI,
AHUOHBI. MexaHu3M IUCCOLMALMY BEUIECTB C Pa3IMYHBIMHU BUIAMU XUMHYECKOU CBS3H.
Crenenp quccounanuu. CUabHbIE U CI1a0ble 3JEKTPOIUTHI.

Peakuuu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS PEAKIMii HOHHOTO 0OMEHa, OJTHBIE U
COKpaIlléHHbIC HOHHBIE YpaBHEHUs peakiuii. CBOKWCTBA KUCJIOT, OCHOBAHUH U COJIEH B CBETE
NpeCTaBICHUN 00 3JIEKTPOTUTHUYECKON Aucconuanuy. KauecTBeHHbIE peakiuy Ha HOHBI.
[TonsaTHE O rUIpONIHU3E CONEN.

Xumuueckuii IKCnepumenm

03HAKOMJIEHHE C MOJIEJIAIMU KPUCTAIIIMUECKUX PEHIETOK HEOPraHMYECKHX BEILIECTB — METAJJIOB
¥ HEMETaJUIOB (rpaduTa U aMasa), CI0KHBIX BEIIECTB (XJIOpHUIa HATPHs), HCCIEIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakiu OT BO3ACHCTBUS pa3IMuHbIX (PakTOpOB,
UCCIIEI0BAaHKE DIIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IPOLIECCA TUCCOLUALIMU KUCIIOT,
1iea04el U cosielt (BO3MOKHO UCIIOIb30BAHNE BHJIEO MAaTEPHAJIOB), IPOBEICHHE OIIBITOB,
WUTIOCTPUPYIOIIUX MTPU3HAKH MIPOTEKAHUS Peaknii HOHHOTO oOMeHa (00pa3oBaHHe Ocajka,
BbIJIEJIEHUE ra3a, 00pa3oBaHue BOJbl), ONBITOB, MIUTIOCTPUPYIOLINX IPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKuil (frOpeHue, peakliuu pas3yioKeHNs, COETUHEHMs ), PaCIIO3HAaBaHUE
HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKkI1il Ha MOHBI, pellIeHHEe
9KCHEPUMEHTAIbHBIX 3ajay.

HeMeTajibl 1 UX cOeIUHEHUA

OO61as xapakTepucTHKa rajnoreHoB. OCOOEHHOCTH CTPOEHMSI AaTOMOB, XapaKTE€PHbIE CTETIEHU
okucneHust. CtpoeHue u pusnyeckue cBOMCTBa NPOCTHIX BEIECTB — IaJOr€HOB. XUMHUUECKUE
CBOICTBa Ha IpUMEpE XJI0pa (B3aMMOICHCTBHIE C METAJUIAMH, HEMETAIUIAMH, ILEJI0OYaMN).
XnopoBoaopon. CosnsiHast KHCIIOTa, XUMUYECKUE CBOMCTBA, MOJydeHUe, NpuMeHeHue. [lelicTBre
XJIOpa M XJIOPOBOZOPOA HA OPTraHU3M 4elloBeKa. BakHel e XJIOpHIbl U KX HAXOXK/ICHHUE B
npUpoJIe.

OO0mas xapakrepucTika 371eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u GU3n4ecKrue CBOMCTBA MIPOCTHIX BEIIECTB —
KHCJIOPO/Ia ¥ Cephl. AJUTOTPOITHBIE MOJU(PHUKAIIMY KUCIOPOIa M Cepbl. XUMHUECKHE CBOMCTBA
cepbl. CepoBo10pOJI, CTpOEHHE, GU3NUECKHE U XUMUYEeCKHe CBOMcTBA. OKCHU/IBI CepPhI Kak
MNpEaACTaBUTECIIN KUCIIOTHBIX OKCHUIOB. CepHafl KHCJIOTa, (1)I/I3I/I‘IGCKI/IC 1 XUMHYECKHE CBOMCTBA
(oO1ye Kak MpencTaBUTENs Kilacca KUCIOT U cnenrduyeckre). XUMHUYECKUE peakiui,
JeXKalre B OCHOBE MIPOMBIIUIEHHOTO CIIOC00a MOTydeHHsI CepHOi KucaoThl. [Ipumenenne
cepHoii kucinoTsl. CoM CepHOM KMCIIOTHI, KaueCTBeHHas peaklus Ha cyib(ar-uoH. Haxoxnenue
cephl M e€ COeMHEHHUH B MpUpoae. XUMHUECKOE 3arpsi3HEHNE OKPYKaIoIIeil cpespl
COEMHEHUSIMU cepbl (KUCIOTHBIE TOKAM, 3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €TI0
HpEeOTBPALICHHUS.

OO6mmas xapakTepucTKa 37eMeHTOB VA-Tpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE
CTENEeHH OKUCIIEHUSI. A30T, paCIpOCTpaHEeHue B MpUpoje, PU3nUecKre U XMMUUYECKHUE CBOMCTBA.
KpyroBoport azota B npupoje. AMMHUaK, ero Gpu3ndecKkue 1 XUMUYeCKUe CBOWCTBA, TIOTyYeHHE U
IMPUMCHCHUC. Comn aMMOHU, UX q)HSI/I‘IGCKI/IC U XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHUC.
KauecTBeHHast peakiiis Ha HOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MoTy4YeHue, Gpu3nieckue u
XUMHUYECKHE CBOMCTBA (00IIHe KaK MPEICTAaBUTEINS KJIacca KUCIIOT M CIIeIIU(UICCKUE).
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B KQUeCTBE MUHEPATbHBIX YAOOPEHUN.
XUMHYECKOE 3arpsi3HeHNE OKPYKAOIIEH Cpeibl COSTMHEHUSAMH a30Ta (KUCIOTHBIC JTOMKIH,
3arpsi3HEeHUE BO3AyXa, MOUYBHI U BOA0EMOB). Docdop, amnorponusie Moaudukammu Gocdopa,
busndeckue u xumudeckue croiictBa. Oxeun hochopa (V) u hochopnas kuciora, puznueckue
U XUMHUYECKHE CBOMCTBA, monyueHue. Mcnonb3oBanue GochaToB B KaueCTBE MUHEPATHHBIX
ynoOpeHuil.

O6mas xapakrepuctika 31eMeHToB [VA-rpynmnbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCICHUS. YTIIepo/, aJUIOTPOIHbIe MO (UKAIIMU, PACTIPOCTPAHEHHE B



npupoe, GU3NYECKrue U XUMUIECKHe CBOMCTBA. AicopOmus. KpyroBopot yrieposaa B mpupoe.
Oxcupl yraepona, ux pu3nuecKue 1 XUMUYEeCKHe CBOMCTBA, ACHCTBUE Ha )KUBBIC OPTaHU3MBI,
MOJIyYCHUE M TPUMEHEHHE. DKOJIOTHYEeCKHEe POOJIeMbI, CBA3aHHBIC C OKCHIOM yriepoa (1V),
THIIOTE3a MI00aIhbHOTO MOTEIUICHUS KIIMMaTa, ApHUKOBBIA 3P QeKT. YToNIbHAs KHCI0Ta 1 e€
COJIk, UX (1)I/I3I/I‘ICCKI/IG U XUMHWYCCKHUC CBOfICTBa, MOJIYYCHHUC U TIPUMCHCHUC. KauecTBennas
peakius Ha KapOoHaT-HOHBI. VcToip30BaHne KapOOHATOB B OBITY, MEIUIIMHE,
MPOMBIIIJICHHOCTH U CEJTbCKOM XO3SHCTBE.

[TepBoHaYaNbHBIEC MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX yriepoaa (MeTaH,
9TaH, ITUJICH, alleTUJICH, STAHOJ, TJIUIEPHH, YKCYCHAsE KUCIO0Ta). [[pupoIHbIe UCTOYHUKH
YTJIEBOJOPOAOB (YTroJib, IPUPOAHBIN Ta3, He(Th), IPOIYKTHI UX MepepabOTKu (OCH3MH), UX POJIb
B OBITY U IPOMBINIIICHHOCTH. [TOHSATHE O OMOIOTMYECKH BaKHBIX BEIIECTBAX: )KHUPaX, OelIKax,
YIJIEBOAAX — M X POJIM B XKH3HH 4YelloBeka. MarepuaabHOe €TMHCTBO OPraHHYECKUX U
HEOPraHMYECKUX COCTUHCHUH.

KpemHuuii, ero ¢pusndeckne 1 XUMHYECKHE CBOMCTBA, MOJyuyeHHe U mpuMeHeHne. CoeIMHeHus
KpeMmHus B nipupoze. OOmue npeacrasieHus oo okcuae kpemuus (IV) u kpemHueBoil kuciore.
Cunukarsel, UX UCII0JIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelue crpouteabHble
MaTepHalbl: KepaMUKa, CTEKJI0, IIEMEHT, OETOH, kene300eToH. [Ipobiemsl 6e30macHoro
MCIIOJIb30BaHUs CTPOUTEIBHBIX MaTEpUAJIOB B IIOBCEIHEBHOM JKHU3HH.

Xumuueckuii IKCnepumMenm:

u3y4eHue o0pa3l0B HEOPraHUYECKUX BEILECTB, CBOMCTB COJISTHOM KUCIIOTHI, IPOBE/ICHNE
Ka4eCTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIIOA€HUE IPU3HAKOB UX MTPOTEKAHMsI, OTIBITHI,
oTpaxarolue GU3NIecKue U XUMUYECKHE CBOMCTBA IaJIOTEHOB U UX COCUHEHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUJICOMATEPUAIIOB), 03HAKOMJIEHHE ¢ 00pa3liaMu XJIOpUI0B (TaloreHuI0B),
03HAaKOMJIEHHE C 00pa3liaMu cepbl U €€ COeIMHEHUAMU (BO3MOYKHO HCIIOJIb30BAHNE
BUJIEOMATEpHAJIOB), HAOIIOeHUE IIpoliecca O0YIIIMBaHMs caxapa Mol AeHCTBUEM
KOHLEHTPUPOBAHHOIN CEpHOM KUCIIOThI, U3yYEHHE XUMUYECKUX CBOMCTB pa30aBiIeHHOMN CEpHOM
KHCJIOTBI, IPOBEJICHUE KAaUeCTBEHHOH peakiuy Ha cyib(haT-uoH U HaOIr0AeHue pU3HaKa eé
NPOTEKaHUs, O3HAKOMIIEHHE ¢ (U3NIESCKUMHU CBOMCTBaMHU a30Ta, pochopa 1 X COeTUHEHUN
(BO3MO’KHO HCIOJIB30BAHUE BHIEOMATEPUANIOB), 00pa3liaMu a30THBIX U (OocHOPHBIX YAOOpEHMUIA,
NoJIyueHue, coorpaHue, pacrio3HaBaHUE U U3Y4YEHHUE CBOICTB aMMHaKa, IIPOBE/ICHUE
Ka4eCTBEHHBIX PEAKIMI Ha HOH aMMOHUS U (pocaT-uoH U U3ydYeHUE IPU3HAKOB UX
MPOTEKaHUsl, B3aUMOIEHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO (BO3MOKHO
UCIOJIb30BaHUE BUJICOMATEPHAIIOB), H3yUeHHE MOJIeNell KpUCTAJUIMYECKHUX PeIIETOK aaMasa,
rpadurta, QpyepeHa, 03HAKOMJICHHE C MPOIIECCOM aICOPOIIUU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOrasa, ojydyeHue, cooupaHue, pacrio3HaBaHUe
U U3y4YEeHUE CBOMCTB YIJIEKHUCIIOro ra3a, IpoBe/IeHUE KaueCTBEHHBIX peakiiil Ha KapOoHaT U
CUJIMKAaT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKaHUsI, 03HAKOMJIEHHE C TIPOAYKLIUEH
CHJIMKaTHOM IIPOMBILIEHHOCTH, PEILIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHeimne
HEMETAJUIBI U UX COCTUHEHUS.

MeTasuibl M HX COECAUMHEHUS

OO61mas XxapakTepuUCTHKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU WX TOJIOKESHHUS B
[Tepuoanueckoil cucreme xumudeckux 3ymemMeHToB 1. 1. MenneneeBa u cTpoeHUsI aTOMOB.
Crpoenune metannos. MeTtandeckas CBS3b M METAJUINYECKAs! KPUCTAIUIMUECKAsl PEILETKA.
DJIEKTPOXUMHUYECKUH P HAIPSHKEHUN METAIIIOB. PU3NYECKUE U XUMUYECKUE CBOMCTBA
MeTauioB. O01ue crocoOb! monydeHust MeTajuioB. [IoHsATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE
CIocoObl 3aUTHI UX OT Koppo3uu. CrutaBsl (CTajb, YyTryH, JOPATIOMUHUAN, OpOH3a) U UX
IIPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenounbie MeTaibl: Tos1okeHue B [lepronnueckoit cucreme XuMuueckux 3iemeHToB /1. .
MenzeneeBa, CTpOEHUE UX aTOMOB, HaXOXKJ€HHUE B Tpupoe. PU3nyecKkue 1 XUMHUYECKUE
CBOMCTBa (Ha IpuUMepe HaTpus U Kaymst). OKCHIBI U THAPOKCUIBI HATpUA U Kanus. [IpuMenenue
HIEJTOYHBIX METAJJIOB U UX COECMHEHUM.



[IlenoyHO3eMENBHBIE METAJUIBI MArHUN U KaJbLM: TTOJI0O)KEHHE B [leproauueckoil cucreme
xuMmudeckux 3ieMeHToB Jl. 1. MenpeneeBa, cTpoeHHE UX aTOMOB, HAXO0XKICHUE B PUPOJIE.
dusnyeckue U XUMUYECKHUE CBOMCTBA Maruus U Kainenusa. Baxkaelmue coeJUHeHUs KalbIlusg
(oxcua, TUAPOKCHUL, conn). KECTKOCTH BOBI M CIIOCOOBI €€ YCTpaHeHHUS.

AntoMunuii: nonoxkenue B [lepronuueckoit cucreme xumuueckux annementon /1. U.
MenieneeBa, CTpoeHUE aTOMa, HaXOXKAeHUE B mipupoe. Ou3ndeckrue 1 XUMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUIPOKCH]IA ATFOMHHHSL.

Kenezo: nonoxenue B [lepuonnueckoit cucreme xummueckux 3iemeHToB /1. 1. Menneneena,
CTpOEHHE aToMa, HaXOXKACHHE B Ipupoae. Pu3ndeckue 1 XuMUYECKIe CBOMCTBA JKeje3a.
Oxkcuapl, Tuapokcu bl u conn xenesa (II) u xenesa (I11), ux cocraB, CBOMCTBA U TIOJIyYCHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C 00pa3iaMy METaJIOB U CIUIABOB, UX (PU3MUECKUMH CBOMCTBAMH, U3yUCHHE
pe3yabTaTOB KOPPO3UHM METAJUIOB (BO3ZMOXKHO UCIIOJIb30BAHHUE BUIEOMATEPUATIOB),
0COOEHHOCTEN B3aUMO/IEHCTBUS OKCUA KAJIbLIUS U HATPUS C BOJOH (BO3MOKHO MCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEOBAHUE CBOMCTB KECTKOM BOBI, IPOLIECCAa TOPEHUS JKele3a B
KHCII0po/ie (BO3MOYKHO HCII0JIb30BAHUE BUIEOMATEPHUAIIOB), IPU3HAKOB IIPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMI HAa HOHBI: MarHUsl, KalbLUs, AIFOMUHMS, IIMHKa, xkere3a (I1I) u xenesa
(III), menu (11), HabGnroeHNE U ONKCAaHUE MPOLIECCOB OKPALIMBAHUS IUIAMEHN MOHAMU HATpUs,
KaJIMsl U KanbLus (BO3MOKHO UCIOJIb30BAHNE BUIEOMATEPUAIIOB), UCCIEI0BaHUE aM(OTEPHBIX
CBOMCTB r'MAPOKCUIA aATIOMUHUS U THIPOKCUA LIMHKA, PEIIEHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4 110
TeMe «BaykHeHIe MeTajulbl ¥ UX COCIUHEHUSD.

XuMHsA U OKpYsKaKOLIas cpeaa

BemecTsa u MaTepuaisl B IOBCEIHEBHOM KU3HU YeJIOBEKA. be3omacHoe uConb30BaHue
BEIIIECTB M XUMUYECKHUX Peakiuid B ObITy. [lepBast moMoIp npu XMMUYECKUX 0KOTax U
OTpPaBJICHUSIX.

XHMHYECKOE 3arpsi3HEHUE OKpYsKarollel cpeibl (peaesibHas JOMyCTUMas KOHLIEHTPALUs
BeulecTs, gainee — [1/IK). Ponp XxuMuu B perieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:
u3ydeHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHATIBI).
Mesxicnpedmemmuwie cea3u

Peanmauml MCKIIPECAMETHBIX CBA3EH IIpu NU3Y4YCHUH XUMHU B 9 xmacce OCYIICCTBJIACTCA YCPE3
HCIIOJTB30BaHHEC KaK 06HII/IX C€CTCCTBCHHO-HAYUYHBIX HOHSITI/IfI, TaK U HOHHTI/Iﬁ, SABJIIIOIINXCA
CUCTCMHBIMH JJIA OTACIBHBIX NPEAMETOB €CTECCTBCHHO-HAYUYHOI'O LIUKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHATTU3,
CUHTE3, KiIaccuukaIms, nepuoJuIHOCTh, HaOI0IeHNE, SKCTIEPUMEHT, MOAEITUPOBaHNE,
U3MepeHHe, MOJIETh, SIBICHNE, TAPHUKOBBIN () PEKT, TEXHOTOTHUS, MaTepHAIIBI.

®du3nka: Matepusi, aToM, 3JIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIU/I, U30TOIIbI,
PaauoaKTUBHOCTD, MOJICKYJIA, DJIEKTPUUECKUH 3apsi/l, TIPOBOJHUKH, TTOJTYITPOBOIHUKH,
TUDIIEKTPUKHU, (OTORIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, ras,
pPacTBOp, PaCTBOPUMOCTbD, KPUCTAITMYECKAs PEMIETKA, CTUIABBI, (PU3UIECKHE BETUINHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/161, COTHIIE.

buonorus: porocunres, qpixanue, 6nochepa, skocucTeMa, MUHEPAIbHBIE y100peHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, rugpocdepa, MUHEPaAJIbl, TOPHBIE TOPOIbL, MTOJIE3HBIE HCKOIIAaEMBbIE,
TOIJIUBO, BOAHBIE PECYPCHIL.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOTI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA



JIMHUHOCTHBIE PE3YJIBTATbBI

JImgyHOCTHBIE PE3YIbTaTbl OCBOCHUA MIPOrpaMMbl OCHOBHOI'O 061uero O6p&30BaHHH JOCTUIal0TCA
B X0A€ 06yquH51 XHUMHUHU B CITUHCTBC y‘-IC6HOI>i U BOCHHUTATEIILHOMN JACATCIIBHOCTH B COOTBETCTBHUU
C TPaAUIIUMOHHBIMHA pOCCHﬁCKHMH COINMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU
HOCHHOCTAMU, IPUHATHIMU B 06H.I€CTB€ paBuJIaM1i 1 HOPMAaMU IMOBCACHUA U CHOCOGCTBYIOT
nmponeccamMm CaMOITIO3HAHUA, CaMOPAa3BUTHA U COLIMATIU3 AN 06yqa101111/1xc;1.

JImyHOCTHBIE PE3YIbTATHI OTPAKAKOT TOTOBHOCTH O6yan0H_II/IXC$I PYKOBOJACTBOBATLCA CHCTEMOM
IO3UTHUBHBIX ICHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCIUPEHUEC OIBITA ACATCIbHOCTH HA eé OCHOBE, B
TOM 4YHCJIC B HaCTH.

1) IMAaTPUOTHYECKOI'0 BOCIUTAHUS

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIe/IMI0, TOHUMaHUs 3HAaYE€HUS] XUMHUYECKON HayKH B )KU3HU COBPEMEHHOI'0 OOLIECTBa,
CIOCOOHOCTH BIIAJIETh IOCTOBEPHON MH(pOpMAIMEH O IePETOBBIX TOCTUKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHONW XMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 ycTpoiicTBe
MHpa 1 001IeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MMpEaACTaBJIICHUA O COUAJIBHBIX HOpMAax U MpaBujiax MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
KOMMYHHKaTUBHON KOMIIETEHTHOCTH B OOLIIECTBEHHO IOJIE3HOM, yUeOHOUCCIIeA0BATENbCKOM,
TBOPYECKOM U IPYTUX BUIAX JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM
NeSITebHOCTH IIPU BBIOJIHEHUH Y4EOHBIX, T03HABATEIbHbBIX 33/1a4, BHIIOJHEHUH XUMUYECKUX
9KCIICPUMCHTOB, CO3JaHUU y‘I€6HI)IX IIPOCKTOB, CTPEMJICHUSA K B3AUMOIIOHUMAHUTIO U
B3aMMOIIOMOIIM B IIpOIiecce 3TOM yueOHOM NesTeIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE
MMOBEACHHUEC U MMOCTYIIKH CBOUX TOBapHHIGﬁ C IMO3ULIMN HPAaBCTBCHHBIX U MIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHHSI:

MHUPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMUUECKOU pEaKlK, COOTBETCTBYIOLINE
COBPEMECHHOMY YPOBHIO pa3BHUTHA HAYKHU U COCTABJIAIOIIMC OCHOBY JJIS1 IOHUMAaHUA CYIITHOCTHU
HAY4YHOI KapTHHBI MUpPa, IPEACTABICHNs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBI,
B3aUMOCBS35X YEJIOBEKA C IPUPOJHOMN CPEO, O POJIU XUMHH B IIO3HAHUU ITUX
3aKOHOMEPHOCTEH;

M03HABATEJIbHBIE MOTUBBI, HAITPABJICHHBIC HA MOJIYYEHUE HOBBIX 3HAHUI 110 XUMHH,
HeoOXouMbIe A1 00BsCHEHUS HAOII0JaeMbIX MPOIIECCOB U SBIICHUH, TTO3HABATEIBHOM,
WH()OPMAITMOHHON M YUTATENHCKON KYJIBTYPHI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEILHON PaOOTHI
C Y4eOHBIMH TEKCTaMHU, CIIPABOYHON JTUTEPATYPOM, JOCTYIHBIMI TEXHUYECKHUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

MHTEpeC K 00YYEHHUI0 U TO3HAHHIO, TF0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, IPOESKTHON U UCCIIEIOBATENHCKON IEATETbHOCTH, K OCO3HAHHOMY BBHIOOPY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEeHUs B ajbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HaHUE [IEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO, YCTAHOBKHU Ha
3JIOPOBBII 00pa3 KU3HU, OCO3HAHHE ITOCIICICTBUN M HEITPUATHE BPEAHBIX MPUBBIUEK
(ynotpebneHus ankorossi, HAPKOTHUKOB, KypeHHs ), HEOOXOIUMOCTH COOMIOACHUS MTPaBUI
0€30MacHOCTH MPHU OOPAIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U peabHOMN KH3HH;

5) TPy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPaKTHUYECKOMY U3YUYeHHIO podeccHil U TpyAa pa3IudyHOro poja, yBaKeHUE K TPYAY
U pe3ynbTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUSI IPEAMETHBIX



3HAHUH 110 XUMHH, OCO3HAHHBIN BHIOOp MHIUBUAYALHONW TPAEKTOPHH MPOAOIKEHHS
00pa30BaHus ¢ yU4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, yCTIeIHOM MPo(hecCHOHAIBHON AEATEIbHOCTU U Pa3BUTHS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHATILHON Cpeie;

6) 3K0JI0rM4ecKOro BOCIIUTAHHUS:

IKOJIOTUYECKH 11e1eco00pa3HOe OTHOIICHUE K IPUPOJIE KaK UCTOUYHHUKY JKU3HU Ha 3eMJie, OCHOBE
e€ CyIecTBOBaHMS, MOHUMAaHKE [IEHHOCTH 3JI0POBOTO M OE€3011aCHOT0 00pa3a jKU3HH,
OTBCTCTBECHHOC OTHOLIICHUEC K COGCTBGHHOMy (I)I/I?;I/I‘ICCKOMY H IICUXUYCCKOMY 310POBbIO,
OCO3HAHHE [IECHHOCTH COOJIIOJICHHSI ITPABHJI 0€301T1aCHOTO MOBEICHHS TP paboTe C BEIECTBAMH,
a TaK)Ke B CUTYaIUsIX, YIPOXKAIONIMX 30POBBIO U JKU3HU JIOJICH;

CHOCOOHOCTH NPUMEHATh 3HAHUS, TIOIy4aeMble IIPU U3YYEHUN XUMUH, JUIs PELIeHus 3a1a4,
CBSI3aHHBIX C OKPY’KAIOIEW IPUPOJIHON CPENOH, JJIs ITOBBIIICHHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBbl, OCO3HAHUS TJI00aJIbHOIO XapaKkTepa SKOJIOTHYECKUX MPoOIeM U NyTel UX pelieHus
IIOCPEICTBOM METOJ0B XUMHH, S3KOJIOTUYECKOI0 MBIIUICHHS], YMEHUSI PyKOBOJICTBOBATHCS UM B
II03HABATEJILHON, KOMMYHUKATUBHOMN U COLIMATIbHOM IPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocTaBe MeTanpeaMeTHBIX pe3ybTaTOB BBIACISAIOT 3HAUYMMBIE U1 (YOPMUPOBAHMS
MHUPOBO33peHUs OOLIEHAYYHbIE IOHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (PaKT, cucTema,
IpoIecC, SKCIIEPUMEHT U APYIoe.), KOTOPbIE NCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
npeMeTax 1 MO3BOJISIFOT HAa OCHOBE 3HAHHH U3 ATHUX MPEIMETOB (POPMHUPOBATH MIPECTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MUPA, U YHUBEpCalIbHbIE yueOHbIe NeiicTBUS (II03HABATENbHbIE,
KOMMYHHKATHBHEIE, PETYJISITUBHBIE), KOTOPBIE 00eCTIeYnBa0T ((OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHO! A TeTHHOCTH.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble 1oruyeckue neiicTBus:

YMCHUS HUCIIOJIL30BAaTh HpI/IéMBI JIOTUYCCKOI'0 MBIIJICHUSA IMTPHU OCBOCHUHA 3HAHMUIL: PaCKpbLIBATH
CMBICJT XUMHYECKHUX TTOHATUI (BBI,Z[CJ'I}ITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABJINBATDH
B3aUMOCBA3b C ApYTUMU HOHSITI/ISIMI/I), HCIIOJBb30BATh IOHATHA JJIA OOBSICHEHHUS OTACIBbHBIX
q)aKTOB u HBHCHHﬁ, BBI6I/IpaTB OCHOBAHUA U KPUTCPUU AT KJ'IaCCI/I(I)I/IKaI_[I/II/I XUMHUYCCKUX
B€IICCTB U XUMHNYCCKHNX peaKHI/IfI, YCTaHaBJIMBATb MPUYUHHO-CJICACTBCHHBIC CBA3U MCKAY
00BbEKTaMHU N3YUCHUS, CTPOUTH JIOTUUCCKUEC PACCYIKACHU A (I/IH,HYKTI/IBHBIC, ACAYKTUBHBIC, 10
aHaJ'IOI‘I/II/I), JAC€JIaTh BBIBOJbBI M 3aKJIFOUYCHU A,

yMEHHUE NPUMEHATH B MPOLIECCe MO3HAHUS MOHATHS (IPEMETHBIE U METapeMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOIb3YEMbIE B XUMHH, TPEOOPa30BbIBATh IIHPOKO
NpUMEHSeMbIe B XUMHUU MOJIENIbHBIE MPEICTaBICHUS — XUMUYECKUI 3HAK (CHMBOJI 3JIEMEHTA),
XUMHUYecKas (popmyra U ypaBHEHHE XUMUUYECKOM peakuu — MpU pelIeHnH yueOHOo-
[IO3HABATEJIbHBIX 3a/a4, C YYETOM ITUX MOJCIBbHBIX IIPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMBbIX OOBEKTOB — XMMUUYECKUX BEILIECTB U
XUMHUYECKHX PEaKIUil, BEISIBIATH O0IME 3aKOHOMEPHOCTH, IPUUMHHO-CJIE/ICTBEHHbIE CBA3U U
IIPOTUBOPEYHS B U3yYaEMBIX IIPOLIECCAX U ABJICHUSIX.

Ba3oBble ucciaenoBaTeabCKue AeiicTBHS .

YMCHUE UCIIOJIBb30BAaTh IMOCTABJIICHHBIC BOITPOCHI B KAUCCTBC MHCTPYMCHTA ITO3HAHUS, 4 TAKKEC B
Ka4ecTBE OCHOBBI JUIsI (YOPMUPOBAHMSI TUIIOTE3bI IO POBEPKE MPAaBUIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHUH;

HpI/IO6pCTCHHC OIIbITA 110 INIAHUPOBAHUIO, OPTraHU3alluu U ITPOBCACHUIO YUCHUYCCKUX
SKCIICPUMECHTOB, YMCHHUEC Ha6J'II-OJIaTI) 3a X0O0M IIponecca, CaMOCTOATCIIBHO IPOrHO3UPOBATE €TI0
pe3yibTar, (I)OpMy.TII/IpOBaTL 0606H_ICHI/IH 1 BBIBOJELI IO pE3yJibTaTaM HpOBC,Z[éHHOI‘O OIIbITA,
HCCICA0BaHUs, COCTABJIATH OTUYET O HpOI[CJ'IElHHOﬁ pa60Te.



PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOMpATh, aHATU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMAIHIO pa3IMYHBIX BUIOB U
dbopM npencTaBieHUs, TOTYYAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYUHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHYECKOTO COZIep KaHus, CIIPaBOYHbIE TOCOOUs, pecypchl MIHTepHEeTa), KPUTUYECKH
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSITH PAa3IMYHBIC METO/IBI M 3aIIPOCHI IIPH MOUCKE U 0TOOpe HHpOpMAIHH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJISl BHITIOJTHEHHUS] YYeOHBIX U TIO3HABATEIILHBIX 3a/1a4
onpeAeIEHHOTO TUTIA, MPUOOPETEHHE OTBITA B 00JIACTH MCIOIH30BaHUS HHPOPMAIIHOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA, OBJIaICHUE KYJIBTYpOU aKTUBHOTO UCTIOIh30BAHUS Pa3IHUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSATEIHLHO BEIOMPATh ONTUMAIBHYIO ()OPMY MPEACTABICHUS
UH(POPMAIIUU ¥ WILTIOCTPUPOBATH PElIacMbIe 33/1a4l HECIOKHBIMU CXEMaMH, THarpaMMaMH,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHUE HCIOJIb30BaTh U aHAJM3UPOBATh B Ipoliecce y4eOHOW U HCCIIeI0BATENbCKOM
ACATCIIBHOCTU I/IH(l)OpMaI_[I/IIO O BJIMAAHWUU MMPOMBIIIJICHHOCTH, CCIILCKOI'O XO035IMCTBA U TpaHCIIOpTa
Ha COCTOSTHHE OKPYKAIOLICH IPUPOTHOMN CPEbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

YMEHHUsI 33/1aBaTh BOMPOCHI (B X0/ Iuanora u (Win) AUCKYCCUH) MO CYHIECTBY 00CyX1aeMoii
TeMbI, ((OPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOJTHEHHSI IPEATIOKEHHON 3a/1a4H;

YMEHUS TIPEJICTABIATh OJYYCHHBIC PE3YJIbTAaThl TO3HABATEIILHOM JCSITEIPHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JAeNaTh MPE3CHTAIUIO PE3yIbTATOB BBITTOJIHCHUS XHMHUYECKOTO
JKCIIEpPUMEHTA (JTA0OPaTOPHOTO OIBITA, TA0OPATOPHOH pabOTHI MO UCCIICTIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIHLHON U
UCCIIEIOBATEIHCKON ACATEIBHOCTH TIPU PEIICHUH BO3ZHUKAIONINX Mpo0IeM Ha OCHOBE y4éTa
OOIIMX MHTEPECOB U COTJIACOBAHMSI MO3UIIHIA (00CYXKICHHSI, 0OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBID», KOOPJIMHAIIS COBMECTHBIX JICWCTBUM, ONIPEICIICHIE KPUTEPHEB 10 OIIEHKE KauecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasitTuBHbIe yHHBepCaJbHbIe y4eOHbIE e CTBHSA:

YMEHUE CaMOCTOSATENBHO ONPEIEIATD LEIU ACATEIBHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh U IPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITEIbHOCTh, BHIOUPATh
HanOosee 3¢ (heKTUBHBIE CIIOCOOBI pelIeHus] y4eOHBIX U TO3HABATENIbHBIX 3a/1a4,
CaMOCTOSTENIBHO COCTABJIATH WM KOPPEKTUPOBATH IIPEIOKEHHBIN aJITOPUTM ACUCTBUI IIPU
BBINOJIHEHUH 33JaHUH C y4ETOM NOJIYYEeHHUs] HOBBIX 3HAHUH 00 N3ydaeMbIX 00BEKTaX —
BEIL[ECTBAX U PEAKLHUAX, OLICHUBATh COOTBETCTBHUE MOJYYEHHOI'O pe3yibTaTa 3asBJICHHOMN LEJH,
YMEHUE UCIOJIB30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIPEAJIaracMble€ B YCJIOBUU 33/IaHUMN.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocTaBe npeMeTHBIX Pe3yIbTaTOB IO OCBOSHHUIO 003aTEIbHOIO COAEPIKAHMS,
YCTaHOBJIEHHOI'O JaHHOM (eiepaibHON pabouell mporpaMMoi, BBIJIEISIFOT: OCBOEHHBIE
00y4aroImyUMuUCs HayuyHbl€ 3HAHHsI, yMEHUS U CIOCOOBI e CTBUH, crieUpHUECKUe s
peIMeTHON 007acTH «XUMHUS», BUIbI ACSITETLHOCTH IO MOIYYEHHUIO HOBOTO 3HAHUS, €T0
MHTEPIIPETAlNU, TPE0OPa30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

K koH1y 00ydenus B 8 kijiacce npeMeTHbIE pe3yibTaThl HA 6230BOM YPOBHE JOKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y O0YUaIOLIUXCSI YMEHUI:

e  PACKpPHIBATh CMBICT OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJICKYJIa, XHMHUIECKU
AIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OHOPOIHAS M HEOTHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIEeCTBa,
MOJIb, MOJISIPHAsl Macca, MaccoBasi J0JIsl XUMUYECKOTO AJIEMEHTA B COEIMHEHHH,
MOJISIPHBIN 00BEM, OKCH/I, KUCTIOTAa, OCHOBAHUE, COJIb, DJIEKTPOOTPUIIATEIILHOCTD,



CTETICHh OKHUCIICHHSI, XUMHUYECKAast PEaKIus, KJIacCH(PUKAIUS peaKIHii: pEeaKIiuu
COEIMHEHUS, PEaKLIUU PA3JIoKEHUs, PEaKI[H 3aMeIlleHus], peakiuid 0OMeHa, 3K30- U
SHIOTEPMUYECKUE PEAKIINH, TETUIOBOU d(h(PEKT peakiuu, sipo aToma, HICKTPOHHBIN
CJION aToMa, aTOMHasi OpOUTalb, paANyC aTOMa, XUMUYeCcKas CBSI3b, MOJIApHAs U
HEMOJISIpHAsI KOBAJICHTHAs CBsA3b, HOHHASI CBSI3b, MOH, KATHOH, aHWOH, paCTBOP, MaccoBast
JI0JIs BelllecTBa (MPOIEHTHAs! KOHLIEHTpAIs1) B PaCTBOPE;

HITIOCTPUPOBATH B3aMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUH 1 MNPUMCHATD OTHU
IOHATHA ITPU OITMCAHUHU BCUICCTB U UX npeBpameHI/Iﬁ;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBICHUs (POPMYI BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

OTIpEeNATh BaJJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCUHEHHSIX, CTETICHb
OKHCJICHUS JICMEHTOB B OMHAPHBIX COSAMHECHUSX, IPUHAIICIKHOCTh BEIMIECTB K
onpenenéHHOMY KJlaccy COeMHEHHH 1Mo popMysiam, BUJI XUMHUECKOH CBSI3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

PaCKpbIBaTb CMBICJI Hepnonnqecxoro 3aKOHa I[ H. Menpaeneena: JACMOHCTPHUPOBATH
ITOHMMaHHC Hepnoanqecxoﬁ 3aBHCHMOCTH CBONCTB XMMHYECKHX 3JIEMEHTOB OT UX
ITIOJIOKCHUS B HepHOﬂHq€CKOﬁ CUCTCMC, 3aKOHOB COXpPAaHCHHA MAaCChbl BCIICCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOTO YYCHHS, 3aKOHA ABOl"aI[pO;

OIHCHIBATh M XapaKTepu3oBaTh Tabauunyto popmy [lepuonnyeckoii cuctemsl
XUMHUUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHITHS «TJ1aBHas noarpynna (A-rpynmna)» u
«moboyHas noarpymnmna (b-rpymnma)y», Manbie 1 00JbIINE TePUOIbI, COOTHOCHUTD
0003Ha4YeHMs1, KOTOpble nMeroTcs B Tabnune «llepruoauueckas cucreMa XUMUYECKUX
anemeHnToB J[. 1. MenaeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHYECKHX 2JIEMEHTOB (COCTaB M 3apsiz siapa, 001Iee YHCIo JEKTPOHOB U
pacnpenesieHne uX 1o 3JEKTPOHHBIM CII0SM);

KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHYCCKUC 3JICMCHTBI, HCOPraHU4CCKHUEC BCIICCTBA, XUMUYCCKHUC
pe€aKuuu (HO YUCIY U COCTABY YHACTBYIOIIUX B PCAKIIMU BCUICCTB, 110 TCINIOBOMY

dbdexry);

XapakTepu3oBaTh (OMUCHIBAaTh) OOIIME XUMUYECKHE CBOMCTBA BELIECTB PA3INYHbIX
KJIACCOB, OATBEPIKAask ONMMCaHUE IPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKHUX PEAKLINN;

IMPOrHO3UPOBATH CBOMCTBaA BEIICCTB B 3aBUCUMOCTH OT UX KaYCCTBCHHOI'O COCTaBa,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX,

BBIYUCIIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChbl BEICCTB, MAaCCOBYIO
JOJII0 XUMHUYCCKOI'O 5JICMCHTA I10 (bopMyne COCAMHCHU, MACCOBYIO JOJIFO BCIICCTBA B
pacTBOpPEC, MPOBOJAUTDH paC‘IéTLI 110 YpaBHCHHIO XUMHYECKOH pCaKknuuun;

IPUMEHSATh OCHOBHBIE ONEPAIIMH MBICIUTEIbHOMN EATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AINIO, KITacCU(DPUKAIINIO, BBISIBIEHUE PUINHHO--
CJIEZICTBEHHBIX CBSI3€M — JUIsl H3Y4EHUs CBOMCTB BELIECTB M XUMHUECKUX PEaKLnH,
€CTEeCTBEHHO-HAYYHBIC METOIbI TIO3HAHUS — HAOIIOIeHNE, U3MEPEHHUE, MOJIEIIMPOBAHHE,
SKCIIEPUMEHT (peaJbHbIM U MBICICHHBIN);

CJIEIOBAThH MPaBHUJIAM TOJIH30BAHUSI XUMUUYECKON TTOCY/I0HN U J1aOOpaTOPHBIM
00opy/oBaHUEM, a TAaK)Ke TIPaBUIIaM OOpPAIEHHS C BEIIECTBAMU B COOTBETCTBHH C
HHCTPYKIUAMHU I10 BBIIIOJTHCHUIO J'Ia60paTOpHI)IX XUMHYCCKUX OIIBITOB I10 IMTOJYUYCHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (BOJAOPOIA U KHCIOPO/a), MPUTOTOBICHUIO
PacTBOPOB € ONPENETEHHON MacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA, IJTAHUPOBATH U
MIPOBOJIUTh XUMUYECKHUE IKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB ILIEI0UYEH U
KHUCTIOT C TIOMOIIIbIO MHIUKATOPOB (JTakMyc, (peHon(TanenH, METUIOpaHX U APYyTHe).



K xoHmy o0yuenus B 9 kjacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHI: XUMUYECKUH JIEMEHT, aToM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BELIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPHULATEIBLHOCTD, CTEIICHb OKUACICHMS, XMMUYECKasl PEaKLUs, XUMUYECKast
CBSI3b, TEIJIOBOH () (heKT peakiuu, MOJb, MOJIIPHBIH 00BEM, PacTBOP, SIEKTPOIUTHI,
HEBJICKTPOJIUTHI, JEKTPOIUTHYECKAs JUCCOLMALINS, pEaKL[MM HOHHOTo 0OMeHa,
KaTaJIn3aTop, XUMUUYECKOE paBHOBECHE, 00paTUMbIe M HEOOpPATUMBIEC PEAKIINH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJIEHUE, AJJIOTPOIHS, aM(pOTEPHOCTb, XUMUUECKas! CBSI3b (KOBaJIEHTHas,
MOHHAsl, METAJJINYECKAsl), KPUCTAJUIMUECKAsl PEIIETKA, KOPPO3US METAILIOB, CILIABBI,
CKOPOCTb XUMHUYECKOM peaKLuy, IPEAEIbHO fJonmycTuMas KoHueHTpanus [1JIK
BELICCTBA;

WJUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX IIOHATUN U IPUMEHATH 3TH
IIOHATUS IIPU ONMCAHUM BEILECTB U UX MIPEBPALLCHUM;

UCTIOJIB30BAaTh XUMHYECKYIO CUMBOJIMKY JUISI COCTABICHUS (POPMYIT BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUM;

ONPEAENISATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMAYECKUX JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOr0 COCTaBa, IPUHA/IEKHOCTD BEILIECTB K ONPEACIEHHOMY KJIACCy COEMHEHUM
o (opmyram, BUJ XUMHYECKOH CBSI3U (KOBAJICHTHAS, HOHHAS, METAJUTMUECKAsT) B
HEOPraHMYECKUX COSAMHEHUSX, 3apsi/l HOHA M0 XUMHUYECKOH (hopMylie, XapaKkTep Cpebl
B BOJIHBIX PACTBOpPAxX HEOPraHMYECKUX COCITMHEHUM, TUIl KPUCTAIUIMYECKON PEIIETKI
KOHKPETHOI'O BEUIECTBA;

packpsiBaTh cMbici [leprnoanueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH €r0
MOHMMAaHUE: OMMCHIBATh U XapakTepru3oBaTh Tabnuunyio ¢popmy [lepuonnyeckoii
CHUCTEMbI XUMHYECKHUX JIEMEHTOB: Pa3jIN4aTh MOHATHS «TJIaBHas noarpymmna (A-
rpynna)» u «nodounas noarpynmna (b-rpynmna)», maneie u 60JbIINE IEPUOADI,
COOTHOCUTH 0003HAYEHMSI, KOTOPHIE UMEIOTCS B IEPUOAMUECKOM TaOIUIIE, C YUCITOBBIMU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XMMHUECKHUX 3JIEMEHTOB (COCTaB U 3apsij A/pa,
o0111ee YKCIIO JIEKTPOHOB U paclpe/ie]IiCHUE X 10 JIEKTPOHHBIM CJIOSIM ), OOBICHIThH
o011re 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U X COCTUHEHHH B Mpeaenax
MaJibIX MIEPUOJIOB U TJIABHBIX MOJATPYIII C YUETOM CTPOEHHUS UX aTOMOB;

KJIaccu(UIUPOBaTh XMMUYECKHUE 3JIEMEHThI, HEOPraHMUECKUE BELIeCTBA, XUMUUECKUE
peakuuu (Mo YMCIy U COCTaBy YYacTBYIOIUX B PEaKLUU BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENH OKUCIIEHNS XUMUUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUIECKHE XUMUUECKHE CBONCTBA
IIPOCTBIX U CIOKHBIX BEIIECTB, NOATBEPKasi ONIMCAHUE IIPUMEPAMH MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLU;

COCTABJIATh YPABHEHMS DJIEKTPOIUTUYECKON TUCCOLMALUNA KUCIIOT, IIEI0YEH U COJIEH,
MOJIHBIE U COKPALEHHBIE YPaBHEHUS peaKIIMii HOHHOTO 0OMEHa, YpaBHEHUs peaKlnid,
MIOATBEPKIAIOIINX CYIIECTBOBAHUE N'€HETUYECKON CBS3U MEXKy BEIlECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacCKpbIBaATb CYIIHOCTb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ mocpcaACTBOM
COCTAaBJICHHUSA 3JICKTPOHHOT'O OanaHca dTUX peaKI.IPIfI;

IMPOTrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUA, BO3MOXKHOCTH
MMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX;

BBIYKCIIATh OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTr0 JIEMEHTa 1o (hOpMyJie COETUHEHUS, MACCOBYIO JOJIIO BELIECTBA B
pacTBOpE, MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON pEaKIUu;



co0III01aTh MpaBHJIa MOJIb30BAHUS XUMUUYECKON TIOCYI0H U TaOOpaTOPHBIM
00opyioBaHUEM, a TAK)Ke TMpaBHiIa 00PAIIEHHsS C BEIIECTBAMU B COOTBETCTBHH C
HHCTPYKIUAMU 110 BBIIIOJIHCHUIO JIa60paTOpHBIX XUMHYCCKUX OIIBITOB I10 MMOJYUCHUIO U
COOMpaHMIO ra3000pa3HBIX BEIIECTB (aAMMHUAKa M YTICKUCIIOTO ra3a);

HPOBOJUTH PEAKIHH, [TOJTBEPIK/IAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BELICCTB:
pacrio3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OpPOMHI-, HOIU-, KapOoHaT-, Gocdart-,
CHJIMKAT-, Cy/b(haT-, TUAPOKCHI-UOHBI, KATHOHBI aMMOHHSI M MOHBI U3y4ECHHBIX
METaJUIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHMYECKHUX BEIICCTB;

IPUMEHATh OCHOBHBIE ONIEPAL[MH MBICIUTEIbHOMN IEATEIbHOCTH — aHAJIM3 U CUHTE3,
CpaBHEeHHE, 0000IIEHUE, CUCTEMATH3AIIHIO, BBISIBICHHE TPUYNHHO-CIICICTBEHHBIX CBS3EH
— JUIsl U3Y4EHUs CBOMCTB BELIECTB U XUMUUECKUX PEAKLIU, €CTECTBEHHO-HAyYHbIE
METO/bI TO3HAHMS — HAOIIOICHHE, H3MEPEHHE, MOJICTUPOBAHHE, SKCIIEPUMEHT
(peaJIbHBIN U MBICIIEHHBIN);

dbopMupoBath yOexaeHUs B HEOOXOIUMOCTH U3YYCHUS] XUMUM;

YYUTh TOHUMAHUIO JIMYHOHN M OOIIECTBEHHOW 3HAYUMOCTH XUMHUECKUX TPOPECCHIA.



TemaTuueckoe IIAHUPOBAHUE 8 kiacc

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM POBbLIE)

Nen/n MPOrpaMmmbl Beero KoHTpo/bHBIE IIpakTnyeckue oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMus — BaKHast 00J1acTh

11 €CTECTBO3HAHUS U MPAKTUICCKOU 5 2 bubmorexa

' P IIOK https://m.edsoo.ru/7f41837c

JIeITCIIbHOCTH YEIOBEKA

12 BemecTBa u xummyeckue 15 1 bubnuoreka

' peakuuu LIOK https://m.edsoo.ru/7f41837c
Hroro o pazneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe I HEOPraHMYECKHUX BEIECTB
21 Bo3zayx. Kucnopon. Ilonsitue 00 6 bubnuotexa

' OKCHIaX IHOK https://m.edsoo.ru/7f41837¢c
29 Bonopoa.llonsitue o kucnorax u 8 1 Bubnuoreka

' COJISIX LIOK https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 Bubnuoreka

' OCHOBaHUSX IIOK https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 11 1 1 bubnuorexa

' HEOPraHMYECKUX COSAMHECHUN IHOK https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Pasnen 3. llepuonnyeckuii 3axkoH u llepuoguyeckas cucrema xummnideckux 3j1eMeHToB /I. . MenaesneeBa. CTpoeHue aToMoB.




Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakuuu

Ilepuoauueckuii 3aK0H U
[lepuoaunueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue atroma

3.1

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

XUMHYECKASA CBI3b.
3.2 OKHUCIIUTENBHO- 8 1
BOCCTAHOBUTEJIbHBIC PEAKITUU

bubmnoreka
IIOK https://m.edsoo.ru/7f41837¢

Hroro mo pasje 15 bubmunoreka
pasAeiy IHOK https://m.edsoo.ru/7f41837¢c
bubnuoreka
PesepBHOE Bpems 3

IIOK https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 68 4




9 KJIACC

HaumenoBanue pa3aeioB H TeM
Ne i/m pasi

KoanuecTBO 4acos

JuaexkTpoHHbIe (UU(poBbHIE)

MPOrpaMmbl Beero KonrtpoibHeie | IIpakTHieckne | ogpasoBaresibHBIE pecypchbl
padoThI padoThI
Pa3znea 1. BemecTBo 1 XUuMH4YeCcKHe peakmuun
11 [ToBTOpeHue U yriyOlieHne 3HaHul 5 1 bubnuoreka
' OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiiacca ITOK https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuoreka
' peakiuii [IOK https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLHAIIHS. 5 1 1 bubnuoreka
' XUMHUYECKHE PEakluu B PaCTBOPax LIOK https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO6m1as XxapakTepruCTUKa XUMHUUECKUX 4 1 bubnuoteka
' anemeHTOB VIIA-rpynmel. ["amoreHs IIOK https://m.edso0o.ru/7f41a636
sl
' Py - -eP LIOK https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 anemMeHToB VA-Tpynmsl. A3ot, pochop u 7 1 bubsmotexa
' PYIIIBL ’ p LIOK https://m.edsoo.ru/7f41a636
WX COCTUHEHUS
OO6mras XxapakTepruCcTUKa XUMHUECKIX
2.4 aneMeHToB IVA-Tpynnsl. Yriepon u 8 1 2 bubmorexa

KPEMHUI U UX COEIUHEHHUS

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




Hroro mo pazneny 25
Pazgen 3. MeTa/iIbI M BX COeIUHEHUS
. bubnuoTeka
31 Obmwe cBoHCTBa MCTAILIOB 4 IIOK https://m.edsoo.ru/7f41a636
. bubnuoTeka
3.2 Baxkneme Metamisl 1 UX COSIUHEHUS 16 1 2 ITOK https://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BeniectBa 1 maTepuansl B KU3HU 3 bubanoreka
' YeIroBeKa LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHOE BpeMs 3 BH6HHOTeK_a
LIOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOI'PAMME
MNOYPOYHOE INVTIAHUPOBAHHUE
8 KJIACC
KoanuecTBo yacos
. Hara DJIeKTpOHHbIe HU(POBBIE
New/m | Tewa ypoxa Beero Kontponrneie | [IpakTHuecKue | yyyyennsi | 06pasoBaTeqbHbIE Pecypebl
padoTbl padoTbl
1 [Ipeamer xumun. Pone xumuu B 1 bubnuoreka

JKM3HHU YeaoBeKka. Tema u BE€IICCTBA

IIOK https://m.edsoo.ru/ff0d210c




ITonsarue o MCTOAAX IIO3HAHHUA B

bubanoreka

2 XUMHH IIOK https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu u bubnuoreka
npuémbl 00paIICHUS C LIOK https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHHEM
YucThle BEIECTBA U CMECH.
4 CriocoOsbI pa3eseHus bubsmotexa
. LIOK https://m.edsoo.ru/ff0d26ca
cMmecen. IIpogopuenranus
[IpakTuueckas pad6ora Ne 2
5) «Paznenenue cmeceii (Ha mpumepe bubmorexa
" LIOK https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOU COJIN)»
6 ATOMBI I MOJICKYJTBI bubmotexa
y LIOK https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE JIEMEHTBI. 3HAKU bubnuoteka
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB LIOK https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 ciIOXHBIC BEMIECTBA bubmorexa
p - LIOK https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYJISIPHOE yUEHUE Bubamorexa
YIApHOE ¥ IIOK https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BellecTB. XUMU4ecKkasi hopMyIa. bubnmoreka
BalleHTHOCTh aTOMOB XMMHYECKUX LIOK https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OTHOCHUTENBHAS aTOMHAs Macca.
bubnuoteka
11 OTtHocuTeNbHASI MOJIEKYJISIPHAS

macca

IIOK https://m.edsoo.ru/ff0d323c




MaccoBas J0JI XUMHYECKOTI'O

bubanoreka

12 3JIEMEHTA B COCIMHECHUU IIOK https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bubanoreka
MossipHast Macca LTOK https://m.edsoo.ru/ff0d5230
14 dusznueckre 1 XUMHUUECKHE bubnuoreka
siBJICHUSA. XMMHUCCKast PEaKIus IIOK https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MPOTEKAHUS bubnuoreka
XUMHUYECKHX PEAKIIHI ITOK https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnuoreka
XUMHUYECKUe YpaBHEHUS LIOK https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoIn4ecTBa, MacChl
17 BeIleCTBa 10 YpaBHCHUSAM Enbmorexa
= yp . IIOK https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
Knaccudukanus XuMHuecKux
18 eakUui (COeMHEHUSI, Pa3I0KEHUS brbmorexa
peaKit A - P ’ LIOK https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O000IIeHHE U bubmmorexa
H T . LIOK https://m.edsoo.ru/ff0d40c4
CHUCTEMATH3aLUs 3HAHUH
KontponbHas padora Nel mo reme
20 «BemiecTBa 1 XUMHYECKHE bubmiorexa
m [{OK https://m.edso0.ru/ff0d4290
peaKIum
21 E(;); nya_KIilc\:/Ineg Boragngeoh:;i: u bubmaorexa
Ayxa. POt ITOK https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
22 dusnyeckue U XUMUYECKUE BuGamorexa

CBOMCTBA KHCJIOPOJIa (peaKIuu




okucneHus, ropenue). [lonsarue 06
OKCHJIaX

LIOK https://m.edsoo.ru/ff0d4614

CrniocoObl Moy4eHus KUCIopoia B

bubauoreka

23 A1a00paTopuH 1 POMBIIILICHHOCTH. LIOK https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoit 3¢ hexkT XuMUIecKoi
24 peaxuu, MOHSITHE O bubnuoreka
TEPMOXMMHUYECKOM YPaBHCHUH, LIOK https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
55| arprsmenic nosyna, tocotst er udiorera
P Ayxa, LIOK https://m.edsoo.ru/ff0d4c4a
PEIOTBPALICHHS
[Tpaktuyeckas padora Ne 3 o Teme
26 «Ilonmydyenue u cobupanme bubmotexa
Y1 P . LIOK https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, H3yYCHHE eTO CBOMCTBY
97 Bonopon — snemeHT u mpocToe bubnuoreka
BeniecTBo. HaxokxaeHue B mpupojie IIOK https://m.edsoo.ru/ff0d4dd0
Ou3nyecKue 1 XUMUIECKHE
28 cBoicTBa Bojopoaa. [Ipumenenune bubmorexa
sopona. 1Ip IIOK https://m.edsoo.ru/ff0d4ddo
BOJIOpOJIA
29 [ToHsiITHE O KUCIOTAX U COTAX bubsmorexa
LIOK https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTy4eHust BOAOPO/Ia B bubanorexa
ngaboparopuu LIOK https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padota Ne 4 o reme
bubnuoteka
31 «[Tomyuenue u cobupanue

BOJIOpPO/Ia, U3yUYEHHUE €r0 CBONCTBY

LTOK https://m.edsoo.ru/ff0d4f42




MoutsipHbIii 00bEM Ta30B. 3aKOH

bubanoreka

32 ABoraapo LIOK https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KonuuecTBa
33 BEII[ECTBA ra3a Mo ero M3BECTHOM bubmorexa
H My LIOK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIU 00BbEMY
Brruucnenust 00bEMOB ra3oB 1o
34 YPaBHEHHUIO pEaKliu Ha OCHOBE bubsmorexa
R . LIOK https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIIICHUH T'a30B
35 Ou3nyecKue 1 XUMUIECKHE bubnuoreka
CBOICTBA BOJIBI IIOK https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonstue 06 bubnuoreka
UHMKATOpaXx ITOK https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTens.
37 Hacelimennsie 1 HeHACHIIIEHHBIE bubnuoreka
pactBopbl. MaccoBast 107151 IIOK https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «[IpurortoBrieHne pacTBOPOB C bubnuoreka
OTpeIeIEHHOM MacCOBOM J0Iei ITOK https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas pabota Ne2 o reme bubnuoreka
«Kucnopoa. Bogopoa. Boma» LIOK https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIacCu(UKaIus, bubnuoteka
HOMECHKJIATypa LIOK https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA
bubnuoteka
41 KUCIIOTHBIX, OCHOBHBIX U

aM(OTEPHBIX OKCUIOB

IIOK https://m.edsoo.ru/ff0d664e




OcHoBaHU4: COCTaB,

bubanoreka

42 Kaaccu(uKaIsa, HOMEHKIaTypa LIOK https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XuMHUUYECKHE CBOMCTBA bubnuoteka
OCHOBaHUI IIOK https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukanms, bubnuoTeka
HOMEHKJIaTypa LIOK https://m.edsoo.ru/ffOdfee2
45 [Tonydyenue 1 XuMHUECKHE CBOMCTBA bubnuoteka
KHCJIOT LIOK https://m.edsoo.ru/ff0dfee2
o | e o,
. i ’ ITOK https://m.edso0.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6.
47 Pemenne skcnepruMeHTaIbHBIX bubnuoreka
3aya4 1o TeMe «OCHOBHBIE KJIacChl LIOK https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUIN
PR i —— BubmroTexs
©op ITOK https://m.edsoo.ru/00ad9a50
COCIMHCHHI
49 O00011eHNe U CUCTEMAaTU3ALIHS bubanorexa
3HAHMH ITOK https://m.edsoo.ru/00ad9ch?2
KonTposabnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCBI bubsmotexa
o ITOK https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCAUHEHUI
[TepBbie MOMBITKY KIACCUPUKAITUU Eubimorexa
51 XUMHUYECKHX 2JIeMeHTOB. IIoHsATHE O

Ipynmnax CXOJHbIX 3JIEMCHTOB

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




[lepuonuueckuii 3aK0H U
IIepuoanueckas cucrema

bubauoreka

52 XUMHUYECKHX d51eMeHToB [1. 1. LIOK https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Teproabl, rpynIibl, TOATPYIIIIEL bubsmorexa
PHOZBL, TPYTHIBL, TOATPYT LIOK https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CocTaB aTOMHBIX bubnuoTeka
snep. M3oTorsrl [IOK https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000J109eK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubsmorexa
LIOK https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneena
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA MO0 €T0 MOJIOKEHUIO B bubnuoTeka
[Mepuoaunueckoii cucreme /1. 1. LIOK https://m.edsoo.ru/00ada824
MeHneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHSI HAYKH U NTPAKTUKA. J1. bubnuoreka
. MenneneeB — yuéHblii, egaror LIOK https://m.edsoo.ru/00ada96e
U TpaXJaHUH
58 DIEKTPOOTPULIATETLHOCTh ATOMOB bubnuoTeka
XUMHUYECKHUX DJIIEMEHTOB LIOK https://m.edsoo.ru/00adaab8
59 HMonHas xumudeckas CBI3b bubsmotexa
LIOK https://m.edsoo.ru/00adac34
60 KoBanenTHast momnsipHasi XuMHUYECKast bubnuoTeka
CBSI3b LTOK https://m.edsoo.ru/00adaab8
61 KoBanentnast HenossspHas bubnuoreka

XUMHUYECCKaA CBA3b

LIOK https://m.edsoo.ru/00adaab9




bubanoreka

62 Creneny okuCICHMS 1 ITOK https://m.edsoo.ru/00adae28
63 OKHUCINTEIHLHO-BOCCTAHOBUATEIILHEIE 1 bubnuoreka

peakuuu. Ilpodopuentanus ITOK https://m.edsoo.ru/00adb076

bubnuoreka

64 OxuciuTenH 1 BOCCTaHOBHTE M 1 ITOK https://m.edsoo.ru/00adb076

KoHnTtponbHas padora Ne4 o teme BuGIoTexa
65 «CTtpoenne atoMa. XuMHUUeCKast 1 1 )

CBA3E ITOK https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O60011eHNE 1 1 bubnuoreka

CHCTEMAaTH3alMsI 3HAHHHA LIOK https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O0o01IeHNE U 1 bubnuoreka

CHCTEMATH3aLMs 3HAHUHI ITOK https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O0001IEHNE U 1 bubnuoreka

CHCTEMATH3aLMs 3HAHUHN ITOK https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68 4 4
ITPOT'PAMME
9 KJIACC

KoanuecTBO 9acoB
. Hara DJIeKTpOHHbIe HU(POBBIE
New/m | Tema ypoxa Beero Kontponrneie | [IpakTuueckue | | y3yuenmus | oGpasoBaTesbHbIe pecypchl
padoThI padoThl

) [lepnonnueckuit 3aK0H. ) BubIMoTeKa

[Iepuonnueckas cucrema
XUMHYECKUX djieMeHToB /I, 1.

ITOK https://m.edsoo.ru/00adb59e




Menpeneena

3aKOHOMEPHOCTU B U3MEHEHUU

bubanoreka

2 CBOMCTB XMMUYECKHUX IJIEMEHTOB
N LTIOK https://m.edso0.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB
3 Knaccudukanms 1 HOMEHKIaTypa bubnuoTeka
HEOPraHMYECKUX BEIECTB ITOK https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOW CBSI3U U TUITBI bubnuoteka
KPUCTAJUTNYECKUX PEIIETOK LIOK https://m.edsoo.ru/00adbac6
KonTponbnas pabora Nel mo teme
5 «[loBTOpEHUE U yriuyOneHue 3HaHUM
OCHOBHBIX Pa3fIesIOB Kypca 8 Kiacca
Knaccudukamus xuMuaeckux
6 eaKHHI%) o uaanquM bubmorexa
P P ITOK https://m.edsoo.ru/00adbcb0
npusHakaM. IIpogopuenranus
[ToHsATHE O CKOPOCTH XUMHYECKOM
7 eakiuu. [ToHsITHE O TOMOTE€HHBIX U bubamotexa
P ' [IOK https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLUIX
[TonsiTHe 0 XMMUYECKOM
aBHOBecHuU. DaKTOPHI, BIUSIOIINE
8 Ea CKOPOCTb XI/IMI/I‘{ECK’OIZ eaKmHI/I u bubsmotexa
p peakt LIOK https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUIECKOTO
paBHOBECHS
9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubnmmoteka
peakuu LIOK https://m.edsoo.ru/00adcade
Teopust 3IEKTPONUTHIECKON
bubnuoteka
10 nuccoranui. CUabHbIC U cl1a0bIe

JJIEKTPOJIUTHI

ITOK https://m.edsoo.ru/00adcd68




bubanoreka

1 Honmeie ypasHenus peakiii IIOK https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U

12 OCHOBaHMH B CBETE MPEACTABICHUI bubnmnoreka
00 3JEKTPOIUTHYCCKOM LIOK https://m.edsoo.ru/00add5d8
JCCOoLMaIuu
XUMUYECKHE CBOMCTBA COJIEH B BuGIoTexa

13 CBETE NPE/ICTABICHH 00 IIOK https://m.edsoo.ru/00add8b2
BJIEKTPOJIUTUYECKON AUCCOLMALINHI B )

. bubnuoteka

14 Howsrue o runposmse coneit LIOK https://m.edsoo.ru/00add9d4

15 O06o001IeH e U cHCTEMaTH3aITUs bubnuoteka
3HaHUH IIOK https://m.edsoo.ru/00addd12
ITpakTuyeckas padora Ne 1. Bu6amorexa

16 ::;;I{ime JKCIICPHMEHTATLHBIX LTIOK https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme Eubimorexa

17 «INEKTPOIUTUYECKAS TUCCOLUALINS. )
XUMHYECKHE PEAKIH B PACTBOPAX» ITOK https://m.edsoo.ru/00addecO
OO01ast XapakTepUCTHKA TAJIOT€HOB. EuGmotexa

18 Xxfolgqecme CBOWCTBA Ha MpHMEpe ITOK https://m.edsoo.ru/00addfe2
Xnopooaopod. ConsiHast KUCIIOTa, EuGanorexa

19 Eﬁi\;ﬁzggiee CBOUCTRA, HOJyHEHHE, IHOK https://m.edsoo.ru/00adel104

20 [pakTrueckas padora Ne 2 o Teme bubmiorexa

«[TonyyeHnue COMAHON KUCTOTHI,

LTOK https://m.edsoo.ru/00ade348




H3y4YEHUE €€ CBOMCTBY»

Beruucnenus no ypaBHeHUIM

21 XUMHUYECKUX PEAKLUH, €CIIH OUH U3 bubmorexa
PCAKIIH, A ITOK https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO61as xapakTeprcTUKa SJIEMEHTOB bubnuoreka
VIA-rpynmsl LIOK https://m.edsoo.ru/00ade64a
AnoTponHbie MOAU(UKAIINY CEPBI.
23 Haxoxenue cepsl 1 €€ coeTMHEHUI bubnuoreka
B Ipupoze. XUMHUYECKHE CBOMCTBA LIOK https://m.edsoo.ru/00ade64a
cepbl
24 CepoBomopoJi, CTpoeHue, bubnuoreka
(du3nvecKkre 1 XUMHYECKHE CBOMCTBA [IOK https://m.edsoo.ru/00ade802
s | gucna copn. opua o,
. ITOK https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
XUMHUYECKUE PEAKIINH, JICKALUE B
OCHOBE IMPOMBIIIJIEHHOTO CIoco0a
26 MOJIyYEHUS] CEPHOU KUCIIOTHI. bubnuoreka
XUMHYECKOe 3arpsi3HCHUE LIOK https://m.edsoo.ru/00adec8a
OKpY’Karollel cpe/ibl COeTMHEHUSIMU
cepbl
27 Brrunciienne MaccoBoil 101 BBIXOJa bubnnoreka
MPOAYKTA PeaKIiu LIOK https://m.edsoo.ru/00adec8a
OO01mas XxapakTeprCcTUKa SJIEMEHTOB
28 VA-rpynmsl. A30T, bubnuoteka

pacrpoCTpaHEeHUE B IIPUPOJIE,
bu3nyecKre 1 XUMUYIECKIE CBONCTBA

LIOK https://m.edsoo.ru/00adeea6




AMMuak, ero ¢puznyeckue u

29 XHUMHUYECKHUE CBOMCTBA, MOJIYYCHHUE U bubimotexa
’ v LIOK https://m.edsoo.ru/00adf004
MIPUMCHEHUE
[Tpaktuyeckas padora Ne 3 o Teme
30 «ITonyuenue amMmmuaka, u3y4eHHE €ro bubamorexa
Iy 13V LIOK https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucoTa, €€ pu3nyecKkue u bubnuoTeka
XUMHYECKHE CBOMCTBA LIOK https://m.edsoo.ru/00adf306
Hcrnonb30BaHre HUTPATOB U COJIEU
aAMMOHHS B KQUeCTBE MUHEPATHHBIX
32 oOpeHuil. XuMHU4YECKOe bubmorexa
yAoop ' . LIOK https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCJTMHCHUSMH a30Ta
33 $(§)§((11))(()) pﬁSIKISII:?H((i));)g q)cf))lfl)??ﬂ(;é)c;fne u bubmorexa
P . ITOK https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIy4eHHE
Hcnonbs3oBanue pocdaTos B
34 KauyecTBE MUHEPAJIbHBIX y100pEHUH. bubnuoreka
3arpsi3HeHNE IPUPOHON CPEbI LIOK https://m.edsoo.ru/00adfc20
dbocharamu
35 :Ilrﬁegme]’ g?/li?dl:{zzga:;iiziqecxne bubsmotexa
PHpOZE, LIOK https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunsl yraepona, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. bubnmmoteka
DKOJIOTHYECKHE TPOOIIEMBI, LIOK https://m.edsoo.ru/00adfebe
CBSI3aHHBIE ¢ OKcUAO0M yrieposa (IV)
37 VYronbHas KUCI0Ta U €€ CONU BubImoTeKa




LIOK https://m.edso00.ru/00ae006¢

[Tpaktuyeckas padora Ne 4 o Teme
"[lonyyeHue yrieKuciaoro rasa.

bubanoreka

38
KauecTBeHHas peakiys Ha LIOK https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
[lepBoHavaibHBIEC TOHATHSA 00
39 OpraHMYEeCKUX BEIIECTBAX KaK O bubmorexa
p LIOK https://m.edsoo.ru/00ae054e
COEIMHEHMSX yIiiepoJia
40 Kpemuuii u ero coequHeHus bubsmotexa
p A ITOK https://m.edsoo.ru/00ae080a
[TpakTuueckas paborta Ne 5.
a1 Pemenne skciepuMeHTANBHBIX 3a7a4 bubnuoreka
o TeMe «BakHeliIre HeMeTaJlIbl U LIOK https://m.edsoo.ru/00ae0bf2
UX COCJTUHEHUS»
K 0
2| Baneinine neverasmn Bubmiores
[IOK https://m.edsoo.ru/00ae0el8
COCUHEHUS»
OO01mas xapakTepucThKa
XHMHYECKUX AJICMEHTOB —
43 MeTaJI0B. MeTajinueckas CBs3b U bubnuoTeka
MeTaJUTnYecKast KPUCTAITNIeCKast LIOK https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCKUe CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBONCTBA METAIIIIOB.
44 DIIEKTPOXUMHUYCCKHUH S, bubmmorexa
poXHV AL ITOK https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJlIOB
45 Oo0111re CrIoCcOOBI MOTYUCHHS bubimoreka

MetaiuioB. CriaBel. BeiyuciieHus mo

ITOK https://m.edsoo.ru/00ael156




YpaBHEHUSM XUMHYECKHUX PEaKIIHid,
€CJIN OJIUH U3 PEAreHTOB COAEPIKUT
puMecu

46 [TonsiTHE O KOPPO3UU METAIIIIOB bubsmoreka
pp LIOK https://m.edsoo.ru/00ael278
47 [lleno4uHble MeTaILIbI bubmmorexa
LIOK https://m.edsoo.ru/00ael14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuoteka
KaJIus LIOK https://m.edsoo.ru/00ael14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubnmmoreka
KaJIbI[Ui ¥ MarHui LIOK https://m.edsoo.ru/00ael5e8
50 Baxnerime coeTuHEHUs KaablIUs bubnmorexa
g H ITOK https://m.edsoo.ru/00ael5e8
51 O06001IeHre U CUCTEMaTU3 A
3HAaHUU
52 JKécTKOCTh BOJIBI M CITOCOOBI €€ bubnuoTeka
yCTpaHEeHUs [IOK https://m.eds00.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKECTKOCTH BOABI U METOJIBI €8 bubnmotexa
" a a ITOK https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubnunoreka
>4 Admomnmii LIOK https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnuoreka
THIPOKCHUIA LIOK https://m.edsoo.ru/00aelc64
56 Heneso bubnuoteka

ITOK https://m.edsoo.ru/00ael1d86




OKcuIbl, THIPOKCUIBI U COJTH

bubanoreka

S7 xenesa (II) u xenesa (111) LTIOK https://m.edsoo.ru/00ae35e6
58 O0001IeHEe ¥ cCUCTEMAaTU3 AU
3HAHUU
[TpakTrueckas padota Ne 7.
59 Pemenne skciepuMeHTANBHBIX 3a7a4 bubnuoreka
1o TeMe «BakHeHII1e MeTalIbl U UX LIOK https://m.edsoo.ru/00ae3de8
COCIMHCHH S
Brruncnenus no ypaBHEeHUsIM
XUMHYECKHUX PEaKIIHid, €CJIN OJIUH U3
60 pEearcHTOB JIaH B U30BITKE WIIH bubnuoreka
COZICPIKUT TPUMECH. BoraucieHust LIOK https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOAYKTA
peaxkuuu
61 O060061IeHre U cucTeMaTH3alus
3HAaHUU
KonTponbnas padora Ne4 no teme
62 «BaxuHenme MeTauIbl 1 UX
COCITUHEHUS
63 BemecTBa 1 MaTtepuansl B bubnmoreka
IMOBCEAHEBHON XKU3HU YETOBEKA IHOK https://m.edsoo0.ru/00ae3f50
XUMHYECKOE 3arpsi3HEHUE
64 OKDVIKALOLICH bubnuoteka
PYyKalot IIOK https://m.edsoo.ru/00ae4270
cpensl. [Ipodopuenranus
65 Ponps xumuu B perieHnn bubnuoreka
IKOJIOTMIECKUX MpodIIeM LIOK https://m.edsoo.ru/00ae4270
66 bubnuoteka

PesepBubIil ypok. O600611IeHIE 1




cUCTeEMAaTHU3al U 3HAHUU

LIOK https://m.edsoo.ru/00ae0d0a

67 PezepHblit ypok. O6001menue u 1 bubnuoreka

CHUCTEMAaTH3aIMsl 3HAHHMA LIOK https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O6001meHue u 1 bubnuoreka

CHUCTEMAaTH3aIMsl 3HAHHMA LIOK https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




