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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHH Ha YpPOBHE OCHOBHOTIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBAaHUU K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pasoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011Ier0 00pa30BaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (penepanbHON padoueld MpOrpaMMmel
BOCIIUTAHUS U ¢ YIETOM KOHIIETIIUMHU MPENOIaBaHus yueOHOT0 peaMeTa « XUMUS
B oOpa3oBaTenbHbIX opranuzanusx Poccutickoit denepanmm.

[IporpaMmma mo xumuu Aa€T TpeACTaBICHUE O IEsAX, OOIIed cTpareruu
OoOydeHMs, BOCIHTAHHUS W PAa3BUTUA OOYYaIOUIUXCS CPEACTBAMH y4EOHOTO
peaMeTa, YCTaHABJIMBAET 00s13aTeNbHOE MPEAMETHOE COZIepXKaHue,
MPENYCMaTPUBAET paCHpeAesiEHHe €ro o KiaccaM M CTPYKTYpUPOBAHHE 10
paznesiaM M TE€MaM MpPOrpaMMbl MO XHMHUHU, ONPENEseT KOJUYECTBEHHBbIE U
KAuE€CTBEHHBIE XapaKTEPUCTUKU COZIEpKaHMUS, PEKOMEHAYEM VIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHU C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBsSI3€M, JIOTMKM  Y4eOHOro Tpoliecca, BO3PacCTHBIX
OCOOEHHOCTEM OOydJarouIuxcsi, OMNpPENeNIIeT BO3MOXKHOCTM MpeaMera s
peanuzanuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00pazoBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIero 00Opa3oBaHus, a TakKe TpeOOBaHUH K
pe3yabTaraM oOy4eHHUs XUMUU Ha YPOBHE 1eJiel U3ydeHus mpeaMera i OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIILHOM JESATEIBHOCTH OOYYAIOIIETroCs MO OCBOSHUIO
y4e0HOr 0 coJiep KaHusl.

3HaHUE XUMHUHU CIY)KUT OCHOBOM s (OPMHUPOBAHUS MHUPOBO33ZPEHUS
00ydJaromierocsi, €ro MpeACTaBJICHU O MaTepuaIbHOM EIMHCTBE MUPA, BAXKHYIO
poJib UTPAOT (OopMUPYEMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAICHUIX
SHEPTrUd M 00 DSBONIOIUHU BEIIECTB B MPUPOJE, O MYTSIX PEUICHUS TJIOOATBHBIX
npo0sieM YCTOMYMBOTO Ppa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, JHEPreTUYECKOH,
MUTIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIeM 31paBOOXPAHCHHUSI.

N3yyenne xumuu:

CIIOCOOCTBYET  peayi3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS |
dbopMupoBaHUS KYIbTYPhI TUIHOCTH, €€ 001Iel U (yHKITMOHATLHOW TPaMOTHOCTH,

BHOCUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
0o0y4Jarommxcs, HaBBIKOB HMX CaMOCTOSITEJIbHOM  y4yeOHON  JeATENbHOCTH,
AKCIEPUMEHTAIBLHBIX M HUCCIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPO(DHECCHOHATBHON e TEIHHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3TJIsA/1a HA €IMHCTBO IPUPOJIbI U YEIOBEKA, SIBISIETCSI OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH OOyJaroIIuXCs;



crocoOCcTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4HbIM 3HAHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHuE 00 yJarOIINXCS.

JlanHble HampaBiieHUs B OOYyYEHHHM XUMHUHU OOECHEUMBAIOTCSA CIEHUPUKON
colepXaHusi  y4yeOHOro  IMpenMera, KOTOpbIM  SBISETCS  MEJarornyecku
aJanTHUPOBAaHHBIM OTpakK€HWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUsS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBLHBIX TOHSITUH XUMHUH, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX MOHSITUHN
OpraHUYECKOW XMMUHU.

CrtpykTypa coaepaHusi MPOrpaMMbl IO XMMHH C(POPMHUpOBaHA HAa OCHOBE
CUCTEMHOro noaxoja Kk €€ usydeHuro. CopeprkaHue CKJIaIbIBAETCS U3 CHCTEMBbI
MOHATHUA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHIN O XUMHUYECKOM
peakiuu. OO0e OSTH CUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl 1O TMPUHIUILY
MIOCJIEIOBATEIBHOTO PA3BUTHS 3HAHWW HAa OCHOBE TEOPETHUUYECKUX IMPEICTABICHUM
Pa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XHUMMUH;

— YYEHHUA O CTPOCHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACTaBICHUM 00 3JIEKTPOJUTHYECKOM JHCCOIMAllMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIMPHUYECKHU
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIILHO OT OJJHOTO
YPOBHA K Jpyromy, BBINOJHSSA (YHKIUU OOBSICHEHUS W MPOrHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W IOIyYEHHUS
M3y4aeMbIX BEUIECTB.

OcBoeHne mporpaMmbl IO XUMHUHU CHOCOOCTBYEeT  (OPMHUPOBAHUIO
MPEACTABICHNS] O XUMHUYECKON COCTABJIAIOIIEH HAYyYHOW KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEMHOW MpUPOABL, LIEHHOCTHOIO OTHOLIECHHWS K HAYYHOMY 3HAHUIO H
METO/aM IIO3HaHUA B Hayke. M3ydeHue XUMUU NPOUCXOAUT C NPUBICUYEHHEM
3HaHUW W3 paHee M3YYCHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXKalouuil Mupy,
«buonorus. 5—7 knacce» u «duznka. 7 Kmacey.

[Ipy wW3yyeHUH XUMHUM MPOUCXOJUT (POPMHPOBAHUE 3HAHUKA OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, NMPAKTHYECKOM
JESATENbHOCTH YENOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KYJBTYPHI.
3amaya yd4eOHOro mnpeamMeTa COCTOUT B (POPMUPOBAHMHM CHUCTEMBI XUMUYECKHUX
3HaHUN — BaKHEUIHX (haKTOB, IMOHATHH, 3aKOHOB M TEOPETHUECKUX TOJIOKCHHUH,
JOCTYIHBIX OOOOIEHWI MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HAyKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TPU H3YyYCHUU BEUIECTB H
XUMHYECKUX PEaKlnid, B (OPMHUPOBAHUN U PA3BUTHUHU TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4YEOHO-NO3HABATENBHOW U Yy4e€OHO-MCCIIEI0BATEIbCKON
JESITeNFHOCTA, OCBOCHMM NpaBUJ 0€30MacHOro oOpalieHusi C BEIIeCTBAaMH B
ITOBCEIHEBHOM KU3HMU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUs BaXKHOE
3Ha4YeHHE MPUOOPEIH TaKue LEeH, KaK:

— (opMupOBaHHE MHTEIJIEKTYyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

—  HampaBJICHHOCTh  OOyYeHHMs] Ha CHUCTEMAaTUYeCKOe MPHOOIIEHUE
Oo0y4JaromMXcsd K CaMOCTOSTEIbHOW TMO3HABATEIbHOM AEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHne yCIIOBUM, CIIOCOOCTBYIONIUX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM MEATEIHLHOCTH, MO3HAHUS U CAMOMO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLIUX YHHUBEPCAIbHOE 3HAYCHHE JJIs
Pa3NIUYHBIX BUIOB JESTEILHOCTH;

— (opmupoBanue oOmEel (QYHKIUMOHATBHOW M  €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OICHUBATh SIBICHUS
OKPYKaIOLLIET0 MHUpa, HUCIOJIb3YS 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYCHUH
XUMHH, TPUMEHITh WX TPH PEIICHHH TPoOJeM B TOBCEAHEBHOW KHU3HU W
TPYAOBOM JAEATEIILHOCTH;

— (¢opMmupoBaHHE Yy OOy4arOmMXCS T'yYMAHUCTHMUYECKUX OTHOIUEHH,
NOHMMAaHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
1[eIeCO00Pa3HOro TMOBEACHUS B OBITY W TPYIOBOM MACSITENBHOCTH B IENSAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHUBALIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHUS OOIIEYENIOBEUECKHX IEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BbIOOpY MpOGuiIsi U HAMPaBICHHOCTH JajJbHEHIIEro
o0yJeHus.

OOwiee yucno 4YacoB, OTBEAEHHBIX ISl H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBaHusi, cocTapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHayanbHbIE XUMUYECKUE TIOHATHSA

IIpenmer xumuun. Ponp XUMUM B )KU3HU 4YeOBEKa. XMMUS B CUCTEME HAyK.
Tena u BemecTBa. PU3MYECKHME CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSHUE
BeecTB. [loHssTHE O MeTOmaxX MO3HaHUA B XMUMHUU. UMCThIE BEHIECTBA U CMECH.
CnocoObI pa3aciIeHUs] CMECCH.

ATOMBI W MOJEKYJBl. XHUMHYECKHE dJIeMEHThl. CHMBOIBI XUMHUUYECKUX
a1eMeHTOB. [IpocThie U CloXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (opmyrna. BaleHTHOCTh aTOMOB XHMHUYECKHX SJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHAas Macca.
OtHocuTenbHAsE MOJIEKYJISIpHAas Macca. MaccoBast 10151 XMMUUYECKOrO 3JI€MEHTa B
COCIMHEHUMU.

KommuectBo BemiectBa. Moss. MonsipHass macca. B3anmMoCBs3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHHI] BemiectBa. Pacu€rel mo dopmynam
XUMUUYECKUX COCTUHEHUH.

Du3NYECKUEe U XUMHUUECKUE SBJICHUS. XUMHUUECKas Peakius U e€ MPU3HAKHU.
3aK0H COXpaHEHUsI MacChl BellecTB. XUMHUYEcKHe ypaBHeHUs. Kiaccubukarms
XUMUYECKUX PEAKINI (COeAMHEHUS, PA3I0KEHUS, 3aMeLeHuUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0W, paBujiaMu pabOThl B JjabopaTopuul U
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 000PYIOBAaHUEM, U3yYEHHE U OMUCAHUE
¢u3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
dbuznyeckux (MJIaBICHUE BOCKA, TasHHUE JibJa, PACTHUPAHHE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCALUSI BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOW) sSIBJICHUM, HAOJI0ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHUSI XUMHUYECKUX peakuuil (pas3jokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCHIIA
meau (1) mpu HarpeBanuu, B3auMojieicTBUE kene3a ¢ pactBopoM conu meau (1),
M3YYEHHE CIIOCOOOB pa3feNieHusi CMecei: ¢ MOMOIIbI0 MarHura, (UIbTPOBAHHUE,
BBIMIAPUBAHKE, TUCTUJUIALIMS, XpoMaTorpadus, IpoBEICHUE OYUCTKU MMOBAPEHHOU
Colid, HaOJIOJEHWEe W  ONHWCAaHUE  pPe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MacChl, CO3JaHUE MOJEICH MOJIEKY
(IIapOCTEPIKHEBBIX).

BaskHeilune npeacTaBuTe 1M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopona — 3jeMEHT M IPOCTOe
BelecTBo. HaxoxkaeHue kuciopoja B mpupoge, (GU3HYECKHEe U XUMHUUYECKHE
cBoiictBa (peakuuu ropenus). Okcuabl. [Ipumenenue kucnopoga. CrnocoObl



MOJIyYEHHS] KHCIOpOJa B JIA0OpPAaTOpHUM M MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoza B mpupojie. O30H — ajuioTponHas MogupUKaIus KHCI0poa.

TermoBoit >gdekT XUMUYECKOM peakiuu, TEPMOXMMHUYECKUE YpaBHEHUS,
JK30- U JHAOTEPMHUUYECKHE pEaKIUu. TOILUIMBO: Yrojb W METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHHUE MTapHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemiecTBo. Haxoxaenwe Boaopona B
npupone, (GU3NYECKME M XHUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nosrydeHus. Kucnotsl u conu.

MounsipHbiil 00bEM Ta30B. Pacuérbl N0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue CcBoWCTBa BOAbL. Boxa Kkak pactBopurtelnb. PacTBOpBL.
HaceblleHHble M1 HEHACBIEHHBIE pPacTBOpPbl. PacTBOPHUMOCTH BELIECTB B BOJE.
MaccoBast 1o BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAaHMS.
Ponb pacTBOpOB B mpuUpoJie U B KU3HU 4yenoBeka. KpyroBopor Bojabl B PUPO/IE.
3arps3HeHuEe NpUpPOAHbIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukarus neopranndecknx coeauHeHuid. Oxcuanl. Knaccudukarms
OKCHJIOB:  cosieoOpasyromiue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTEepHbIE) U
HeconeoOpasytoue. Homenknarypa okcugoB. ®Pusznyeckue M XUMHUYECKHE
CBOMCTBA OKCUIOB. [loiryueHnne okcuios.

OcHnoBanusi. Knaccudukanus ocHOBaHMM: IETOYM U HEPACTBOPUMBIC
ocHoBaHuA. Homenkiarypa ocHoBaHui. ®u3znueckne M XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHUM.

Kucnorsl. Knaccudukanus kucinor. Homenknatypa kucinot. dusznyeckue u
XMMHUYECKHE CBoOMCTBa KHCIOT. Psan aktuBHoctu MetamyioB H. H. bekerona.
ITonyyeHnne KucCoT.

Comu. Homenknarypa comeil. @uzndeckue u XMMHYECKUE CBOMCTBA COJICH.
ITonyuenne comnen.

['eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIPENEIICHUE COACPKAHUSA KUCIOPOAa B BO3AYyXE, IOIYyYEHHUE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB KHCIOPOJa, HAOIIOJACHUE
B3aUMOJICHCTBUSA BEIIECTB C KHCIOPOJOM M YCJIOBHS BO3HUKHOBEHHS H
mpeKpaileHus ropeHus (mokapa), O3HAKOMJIEHHE C oOpa3l[aMH OKCHJIOB U
ONKMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpAHME, pACIO3HABAHUE W W3YyUCHUE
CBOMCTB Bojopoja (ropeHue), B3aumojaercTsue Boaopoaa ¢ okcugom meau (II)
(BO3MOXXKHO MCIIOJIb30BaHHE BMJIEOMATEPHANIOB), HAOJIOIEHUE 00pa3lioB BEILECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBAaHHE OCOOEHHOCTEH PACTBOPEHMS BEIIECTB C
pa3IMYHON pACTBOPUMOCTBIO, MPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHOMN
MacCOBOM JI0JIEH pacTBOPEHHOI'O BEILIECTBA, B3aUMOJEHCTBHE BOJIbI C METaIaMHu
(HaTpueM ©  KanmbuueM) (BO3MOXHO  HMCIOJB30BAHHE  BUJEOMATEpPUAIIOB),



uccineoBaHue 00pa3lloB  HEOPraHMYECKUX BEHIECTB Pa3jIWYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHHUS OKPACKHW MHIMKATOPOB B PACTBOpPAaX KUCIOT W IIEJIOYEH,
u3ydeHue B3aumojeicTBus okcuaa meau (II) ¢ pacTBopomM cepHOM KHUCTOTHI,
KHCJIOT C METajulaMHi, PEAKUHWW HEUTpalv3aluvd, ITOJYYEHUE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHUE OJIHOIO METajila IPYIMM M3 pacTBOpa COJM, PELICHUE
SKCIIEPUMEHTANIBHBIX 3ajad 1o TeMme «BaxkHelmme Kiacchl HEOPraHUYECKHX
COCTMHEHUI.

Hepuonuuyecknit 3axkoH u Ilepuoagmuyeckass cucremMa XHMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHue aromMoB. XHUMHYECKasi CBA3b.
OKHCINTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKH KIAaCCU(PUKALMK XUMHUYECKUX 3JeMEeHTOB. lloHsTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENbHbIE METaJlbl,
TaJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCHIBI
U TUAPOKCHUIBIL.

Ilepuonnuecknit 3akoH. [lepuoguueckas cucrema XUMUYECKUX SJIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuognas W JUIMHHONEPUOIHAs  (QOPMBI
[Tepuognueckor cucremsl xumuueckux 3semeHToB . . Menneneesa. [lepuonsl
n rpynnbl. DHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpa, HOMEPOB IIEpHONA U
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. Dnektponsl. CTpoeHune
ANEKTPOHHBIX  000J0YeK aroMOB TepBbIX 20 XUMUYECKUX  DIIEMEHTOB
Ilepmonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJ0kKeHUI0 B [leprnoauueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUsI pPaJnyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPyInaM U NepUoaam.

3nauenue [lepuoanueckoro 3akona u [lepuonnueckoil cuCTeMbl XUMUYECKHUX
DJIEMEHTOB JJI1 Pa3BUTUA HAaykd W NpakTuku. [[. . MenneneeB — y4éHbI U
IPaKIaHWH.

Xumuueckasi cBs3b. KoBaneHTHast (moyisipHasl M HEMOJISIpHASs))  CBSI3b.
DIIEKTPOOTPUIIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUM.
[Tporiecchbl OKUCIEHU U BOCCTaHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4eHHE OO0pa3lioB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LMHKA C PAacTBOPAMU KHCJIOT M IIEJIOYEH, ITPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX  PEAKIUN
(ropeHue, peakIuu pa3aoKeHUs, COCTUHECHHS).

Meosicnpeomemmnule cea3u



Peanmm3anus MeXNpeIMETHBIX CBA3EH IIPU M3YYEHMH XUMHM B 8 KJacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
IOHATUM, TaK U TOHSATHUM, SIBIIFOIIUXCS CUCTEMHBIMH JUJIS1 OTJAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mume ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAy4YHBIM (DakT, rUIoTes3a, Teopus,
3aKOH, aHalu3, CHHTE3, KiacCU(pUKaLMs, NEPUOAUYHOCTb, HAOJIIOJEHUE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBICHUE.

@dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIHI,
M30TONBI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKUN 3apsii, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (M3MYECKUE BEIIMYUHBI, CIAHUIIBI
U3MEPEHUS, KOCMOC, TTAHETHI, 3BE€37b1, COMHIIE.

buonorust: oTrocunTes, npixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpandbl, TOpPHBIE MOPOABI,
MIOJIE3HBIE UCKOIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYECKas peaKkuus

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX JIEMEHTOB /l.
N. MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHWH CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kajuus, KaIbIUd MU HX
COCMHEHUNM B COOTBETCTBUU C TIOJOKEHHUEM »3JIEMEHTOB B Illepmoanueckon
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelIecTBA: BUIBl XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKUA U
BUJa XUMHUUECKOU CBSI3U.

Krnaccugukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJACCaM HEOPraHWYECKUX
COECIMHEHUI, TEHETUYECKas CBSI3b HEOPIraHUYECKUX BEIIECTB.

Krnaccudukaims XuMUYecKuX peakiuid Mo pa3iudyHbIM Mpu3HaKaM (110 YHCITy
M COCTaBy YyYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, o
U3MEHEHHIO CTETeHEeW OKUCIEHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
YYaCTHIO KAaTaau3aTopa). DK30- U IHAOTEPMHUUECKUE PEAKLINU, TEPMOXUMUYECKUE
yYpaBHEHHUS.

[Tonsitue 0 ckopoctu XuMu4eckor peakiuu. [lonarue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHE O TOMOTE€HHBIX M TeTePOTreHHBIX
peakuusx. [lonstue o katanuse. [loHATHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBI,
BIMSIOIIME HA CKOPOCTh XHMHUYECKOW pEAaKUMU M MOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHUCITUTENHHO-BOCCTAHOBUTENBHBIC  PEAKIMU,  DJIEKTPOHHBIM  OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakuuu. Cocrasnenue YpaBHEHUM



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIB30BAHUEM  METOZA
AJIEKTPOHHOT O OaaHca.

Teopus 37AEKTPOAUTUYECKON TUCCOUUALNN. DIEKTPOJIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHn3M IHCCOLMAIIMM BEIIECTB C PA3IUYHBIMUA BHAAMU
xuMHuueckoil ces3u. Crenens auccounanuu. CuiabHbIE U claOble 3JEKTPOIUTHI.

Peakuiuu noHHoro oOMeHa. Y ClIOBUSI MPOTEKaHUSI PEAKIIU HOHHOTO OOMEHa,
IOJIHBIE W COKpAlIEHHbIE HWOHHBIE ypaBHEHWs peakunii. CBOMCTBA KHCIIOT,
OCHOBaHMM W COJeM B CBETE TMPEACTABICHUN 00 JJICKTPOIMTHYECKOU
nvccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsITHE O THIPONIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMeTauloB (rpaduTa U aimMasa), CJIOXKHBIX BEIECTB
(x7opuaa HaTpusi), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW peaKuuu
OT BO3JIEUCTBUSI PA3JIUYHBIX (HAKTOPOB, MCCIEAOBAHUE DIIEKTPONPOBOJIHOCTU
pacTBOPOB BEILIECTB, IPOLECCAa AUCCOLMALMU KHCIOT, WIENOYEd U COJIeU
(BOBMOKHO  HCIIOJIb30BaHWE BHUACO MAaTepUajoB), TPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIUX — TPU3HAKM  TPOTEKAaHUS  PEeaKkluil  HMOHHOro  OoOMeHa
(oOpa3zoBaHuMe oOcajika, BBIJICTICHUE Ta3a, OOpa3oBaHHWE BOJbl), OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKIUI
(ropeHue, peakuuu pa3ioXKeHUs, COEAUHEHUS), pacliO3HABaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pPEAKLUMM HAa  HOHBI, pPEIICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HeMmeTaibl 1 MX COeIUHEHUA

OOmass xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MYecKue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMMHYECKHE CBOMCTBA Ha [MpUMEpPE  XJIOpa
(B3auMOJICCTBHE C MeTaUlaMHu, HEMeTaylaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsiHasg KucnoTa, XUMUYECKHE CBOMCTBA, MOJy4YEHUE, NMpUMEHEHue. JlelcTBue
XJIOpa U XJIOPOBOAOPOJIAa HAa OpPraHM3M 4YeNOBeKa. BakHelmue XJIOpUAbl U HUX
HAaXO0XJICHHE B IPUPOLE.

OOmast xapaktepucTuka 3meMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTtpoeHue u (U3NYECKue CBOMCTBA
IPOCTHIX BEIIECTB — KMCIOPOJa U cepbl. AJUIOTPOIIHbIE MOIU(UKALIMYA KUCIOPOAA
U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOpOA, CTPOEHUE, (PUBHYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IMPEACTABUTENIN KUCJIOTHBIX OKCHUIOB.
CepHast kuciora, (Qu3Myeckue W XUMHUYECKHMe CBoWcTBa (0OImHMe Kak
OpEeJCTaBUTENS KJlacca KUCIOT U creuupuyeckue). XUMHUYECKUE PEaKIuH,
JeXallie B OCHOBE MPOMBIIIEHHOIO Cloco0a MOJIyY€HUS CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCTIOTBL. CONMM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEAKIUs Ha



cyab(dar-uodH. Haxoxxnenue cepbl U €€ COCIMHEHHA B MpUpojie. XUMHUYECKOE
3arpsiI3HEHUE OKPY’KaIOIIEW Cpellbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arps3HEHHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEOTBPALCHUSI.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIIEHUA. A30T, paclpOCTpPaHEHHE B IPHUPOJE,
dusnueckre U xuMuueckre cBorictra. KpyroBopot azora B npupojae. AMMHUAK, €ro
(du3nyuecKre 1 XMMUYECKHUE CBOMCTRA, MONyYeHue U npuMenenue. Colm aMMOHUS,
uX pu3NUECKre U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasg KHCIIOTa, €€ MOoJydyeHue, (PU3nyecKue U XUMHYECKUE
cBoicTBa (OOLIME Kak MPEACTaBUTENs Kjlacca KHUCIOT M CHelu(HUuecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMS B KauyeCTBE MHUHEPAIbHbIX
yno0peHuid. XuMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOKIW, 3arpsS3HEHHE BO31IyXa, MOYBBI W BomoéMoOB). Docdop,
aioTponHbeie Moaudukanuu (ocdopa, puzmueckue M XUMUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u dhocdhopHas kucnora, GU3HIECKUE U XUMHIECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue ¢hochaTroB B kKauecTBE MUHEPATBHBIX YAOOPEHHUIA.

OOmiast xapakrepucTuka 31eMeHTOoB IVA-rpynmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB,  XapakTEepHble  CTENEHU  OKHUCJIEHHS.  YTJepond,  auIOTPOIHBIE
MoIu(pUKaLMM, PACIPOCTPAaHEHUE B MpUPoAE, (UINYECKUE U XUMUYECKUE
cBoiictBa. Ancopouusi. Kpyrosopot yriepoaa B npupoge. Okcuabl yriepoaa, ux
dusnueckne W XMMHUYECKHE CBOMCTBAa, JEHCTBME HAa KHUBBIE OPraHU3MBI,
NOJIyYUCHUE W TpPUMEHEHUE. DKOJOTMYECKHUE MPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T100aTbHOrO TOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
adexr. YroapHas KucioTa U €€ conM, uX (QU3NUYECKUe U XMMHUECKHE CBOWCTBA,
nojiyueHue u npumeHenwe. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnons3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO35MCTBE.

[lepBoHauanbHble TOHIATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHUICH, 3TaHOJI, ININLEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPOJIOB (yrojib, NPUPOJIHBIA Tra3, HePTb),
MPOAYKTHI UX TepepaboTku (OeH3UH), UX pPOJIb B OBITY M MPOMBIILICHHOCTH.
[TonsiTue 0 OUONOrMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, O€NKaX, YriieBoJax — U UX
poIM B JKM3HM 4eJIOBEKa. MarepuanpHOE €IWHCTBO OPraHHYEeCKUX U
HEOPraHUYECKUX COECTUHEHUN.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOICTBA, TOJy4YeHUE U
npuMmenenne. CoequHeHuss KpeMHusi B npupone. OOmue mpeacraBiieHus 00
okcune kpemHus (IV) u kpemuueBoil kucinore. CHIMKATBI, UX HCIOJIb30BAaHUE B
OBITYy, B TIPOMBIIICHHOCTH. BakHeililne cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 0€30MacHOr0 MCHOIbL30BAHUS
CTPOUTEJIbHBIX MAaT€pPUAJIOB B IOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIJIOTHI,
IIPOBE/ICHNE KaYeCTBEHHBIX PEAKIM Ha XJIOPUI-MOHBI U HAOIIIOCHUE MPU3HAKOB
UX TIPOTEKAHUsI, OMBITHI, OTPAKAIOIIUME (PUMUECKHE U XUMUYECKHE CBOWCTBA
rajJloreHOB M WX COEJUWHEHMI (BO3MOXKHO MCIIOJIb30BAaHUE BUJICOMATEPUATIOB),
O3HaKOMJICHHE C oOpa3mamMu XJIOPHIOB (TAJIOT€HUIOB), O3HAKOMJICHHE C
oOpasmlamMu  ceppl U €€  coeAUMHEHUSIMU  (BOSMOXXHO  MCIIOJIb30BaHUE
BUJIEOMATEpPHAJIOB), HAOIIOIEHNE Mporiecca OOYIIIMBaHUS caxapa Mo JCUCTBHEM
KOHLICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3Y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIECHHON CEPHOM KUCIOTHI, MPOBEACHUE KaY€CTBEHHON peakuuu Ha cyibdar-
MOH W HaOJIOJeHHE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMH
cBoiictBaMu azora, (ochopa U HX COCAMHEHHH (BO3MOXKHO MCIOJIb30BAHKE
BUJICOMATEPHAJIOB), 00Opa3liaMu a30THBIX U (OCPOPHBIX YIOOPEHH, MOIydCHHE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB aMMMaKa, IPOBEJICHUE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (ochaT-uoH U U3yUYECHUE MPU3HAKOB
MX IPOTEKaHUs, B3aNMOICHCTBUE KOHIICHTPUPOBAHHOW a30THOW KHUCIIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Y4YECHUE MoOZeNen
KpUCTAUIMYECKUX PEMIETOK anmasa, rpadura, QyiaepeHa, O3HAKOMIJICHHE C
IPOIECCOM  aACOpPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOWCTBOM MPOTHBOrasa, MoJiydeHue, COOUpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIGKHCJIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOoHaT U
CUJIMKAT-MOHbl W W3yYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOJAYKIIMEH CHJIMKATHOM TPOMBIIUICHHOCTH, pEIICHUE JKCIePUMEHTAIbHBIX
3a1a4 1o TeMe «BaxxHeumme HeMeTaIuIbl U UX COEAUHEHUSD.

Meta/iibl 1 X COeAMHEHUA

OO61mast xapakTepUCTUKA XUMHUECKUX 3JI€MEHTOB — METaNIOB Ha OCHOBAHUHU
ux nonoxeHus B Ilepuommueckonm cucreme XuMHYeCKHX daeMeHtoB /[l N
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHE METaJIOB. MeTauinueckas CBs3b U
METAUIMYECKAasT ~ KpHUCTa/lIMuecKass  pemérka.  DJIEKTPOXUMHUUYECKUUA  psif
HanpspkeHu MetaiioB. dusnyeckrue U XMMUYECKUE CBOMCTBA MeTauioB. O01me
crocoObl ToNlydeHus: MeTayuioB. [loHATHE O KOPPO3UMM METAJIOB, OCHOBHBIC
CcrnocoObl 3amMThl UX OT Kopposzud. CriaBel (CTalb, YYryH, AIOPATFOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY M MPOMBIIIJIEHHOCTH.

[Henounbie MeTalbl: nojioxkeHue B [lepuognyeckoil cucreMe XUMHUYECKHUX
anementoB /. V. MeHnzaeneeBa, CTpOEHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJE.
Ou3NYecKre U XMMHYECKHE CBOMCTBA (HAa mpuMepe HaTpusd U Kanusi). OKCUIbl U



TUJIPOKCHABI HATpusd MW Kanusa. [IpumeHeHue MIEeNIOYHbIX METAUIOB W HX
COCTMHEHNH.

IllenoyHo3eMeNnbHbIE METAUIBI MAarHUM W KaJbLUMM: IIOJIOKEHUE B
[lepnonnueckon cucreMe xumudeckux 3yeMeHToB [[. 1. Menneneesa, ctpoenune
MX aTOMOB, HaXOXJIeHUE B pupoae. Pu3nyeckue U XUMUYECKHUE CBOMCTBA MarHus
U Kanblua. Baxuelinve coequHEHUs KalblUs (OKCHUI, THAPOKCHUA, COJIH).
XKécTkocTh BOABI M CLTOCOOBI €€ YCTPaHEHMUS.

AmomMuHU: ioniokeHue B Ileproanueckoil cucteMe XUMUYECKHUX JIEMEHTOB
. 1. MenneneeBa, CTpoeHUME aroMa, HaxoxjaeHue B npupone. dusnueckue u
XUMUYECKHUE CBOMCTBA AMIOMUHUA. AM(POTEPHBIC CBOMCTBA OKCHAA U THAPOKCHIIA
ATFOMHUHUSL.

XKenezo: nmonoxenue B [lepuoguyueckor cUCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, crpoeHHe aroMa, HaxoxiaeHue B mpupone. Dusnueckue u
XUMUYECKHE CBOMCTRA xkerne3a. OKCuabl, THAPOKCUIBI U comu xkene3a (1) u xxenesa
(IIT), nx cocTaB, CBOWMCTBA U MOIYyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMd METAJUIOB M CIUIABOB, HX (HU3NYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHE PE3YJbTATOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCUCTBHUS OKCHJA
KaJIbIIUSI W HATpUs C BOJOM (BO3MOXKHO WCIOJIb30BAHUE BHUIEOMATEPUATIOR),
VICCIIEIOBAHME CBOMCTB JKECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOKHO  HUCIIOJB30BaHUE  BHUICOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMN HAa WOHBI: MAarHus, KajablWs, aJlOMUHHUS, I[IUHKA, JKeje3a
(IT) u xene3a (III), mequ (1), HabmroACHNE W ONMUCAHUE TIPOIECCOB OKPAITUBAHUS
IJJaMEHU MOHaMU HaTpusl, Kalusg U Kaiblusi (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), UCCIIEOBAaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMHHUS
Y TUJIPOKCUJIA LINHKA, pEHIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme «BaxkHeimme
METAJUIbl U UX COETUHEHUS.

XuMus ¥ OKpy:KawInas cpeaa

BemectBa U marepuansl B IOBCEIHEBHOM JKM3HM 4enoBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. IlepBas momolns mnpu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAroMIew cpenl (MpenesibHas J0mycThUMast
KOHIIeHTpaius BeiecTs, aanee — [1JIK). Pons xumuu B perieHuu 3K0JI0rHYeCKuX
pooJIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHBIC
MaTrepuasbl).

Mesicnpeomemmuoie céasu



Peanmm3anus MeXNpeIMETHBIX CBA3€HM IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W IOHATHUH, SBISIFONIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTecTBEHHO-HAY4YHbIEC MOHATHUS: HAaydHbIH (akT, rumoresa, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, KiIaccu(ukanus, MEePUOJUYHOCTb, HaOII0IEHNUE,
DKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPECHHE, MOJENb, SIBICHUE, ITaPHUKOBBIN
3¢ dexT, TeXHOIOT U, MaTepHaIbI.

®u3uka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHI,
U30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUM 3apsl, IPOBOJHUKH,
HOJYIPOBOAHUKU, AUDJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIINYECKAs
peméTka, CriaBbl, (PU3MYECKHUE BEIWYUHBI, €AMHUIIBI W3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/bl, CoJHLIE.

buonorusi: ¢orocunTes, apixanue, O6mochepa, sKOCHCTEMa, MHHEpPAIbHBIC
ya00peHMsI, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHbIE BEILIECTRA.

['eorpagus: armocdepa, ruapocdepa, MUHEpATbl, TOPHbIE MOPOIHI,
ITOJIE3HBIE UCKOIMAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PpE3yJbTAaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOYy4eHHs] XUMUU B €AUHCTBE Y4EOHOH H
BOCIUTATEJILHON JIEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUICKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM LIECHHOCTSMH, IPUHATHIMU B
oOlIecTBe NpaBWiIaMHU MU HOpPMAaMHU TMOBEAEHUS M CHOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMSI, CAMOPA3BUTHS U COIIMATIN3ALIMN 00 yJarOLUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYaroOIIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOW IO3UTUBHBIX LEHHOCTHBIX OpUEHTAUUd U
pacIIUpEeHUE OMbITa AEATENBHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuMoTHYECKOr0 BOCIIUTAHMSI:

LEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY
U HAaydYHOMY HAcCJIE€JWI0, MOHMMAaHUsA 3HAYCHUS XMUMUYECKOW HAyKHM B JKHU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMALMEN O
MEPEIOBbIX JOCTHXKEHHUSIX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSIX 00 yCTpOWCTBE MUpa U OOILECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

IPEICTABIEHNUs O COLUMAIBHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHMKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOMCCIIEIOBAaTENbCKOM,  TBOPYECKOM M JAPYrUX  BUOAX
JEsITeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHOM JEATEIbHOCTH IPH
BBIMIOJTHEHUU Y4€OHBIX, T[103HABATENIbHBIX 337a4, BBINOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YU4E€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aHMOIOHUMAHUIO
U B3aMMOIIOMOIIM B TMPOIECCe 3TOH Y4EOHOW MAesATENbHOCTH, TOTOBHOCTH
OLICHMBAaThb CBOE IIOBEACHUE M IIOCTYIIKM CBOMX TOBApUIUEH C IO3ULHH
HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEACTBUN MMOCTYIIKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKON peakluH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKM M COCTaBIIIIOIIME
OCHOBY JIl IOHMMaHUsl CYIIHOCTH HAYYHOW KapTUHBI MUPA, NPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPOJIbI, B3aUMOCBS3IX YEJIOBEKa C
IIPUPOTHON CPENOU, O POJIU XMMHUH B MO3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHbIC HA MOJIyYEHHE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOJUMBIE i OOBSICHEHUS HAOJIIOaeMbIX TMPOIIECCOB W SIBJICHHIA,
NO03HABaTEJIbHOW, MH(OPMAILIMOHHON M YMUTATENbCKOW KYJIBTYpPbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITENIbHOM paboThl € y4eOHBIMHM TEKCTaMHU, CIPABOYHOU



JAUTEPATypoOl, JOCTYIIHBIMH TEXHUYECKUMHU CPEICTBAMU HH(OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHI0 M I03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTh H
CIOCOOHOCTh K caM0OOpa30BaHMIO, MPOEKTHOW M  HMCCIEI0BATEIbCKON
JESITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HalpaBlIEHHOCTH M YpPOBHS OOY4YEHHsS B
JlaTbHEHIIIEM;

4) popMupoBaHUs KyJIbTYPbI 310POBbA:

OCO3HAHME LIEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKH Ha 3I0POBBIA 00pa3 >KM3HU, OCO3HAHHME MOCIEIACTBUU U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YMOTPEOICHUS aJIKOroJis, HApKOTHUKOB, KypeHus),
HEOOXOJUMOCTH COOMIOACHUS MpaBUil O€30MACHOCTA TPU  OOpaIlllEHUU C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPyA0BOro BOCIIUTAHMS:

MHTEpEC K MPaKTUYECKOMY M3y4eHUI0 podeccuil U Tpyaa pa3IuyHOro poja,
YBOXEHUE K TPYAy M pPe3yJbTaraM TPYAOBOM AEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs TMpPEIMETHBIX 3HAaHUW MO XUMHUHU, OCO3HAHHBIH BBHIOOD
UHAMBUIYAJIbHOW TPAeKTOPUU IPOJOIKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XUMHH, OOUIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
yCIeuIHoN npodeccuoHaNbHON JESTEIbHOCTU U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCUOHAILHOM CPEIE;

6) PKOJI0OrM4ecKOro BOCIIUTaHUS:

HKOJIOTMYECKH 1EJIeCO00pa3HOe OTHOLIEHHWE K NPHUPOJE KaK HMCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHMS, TOHUMAHKUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U TICUXMYECKOMY 3I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
npaBui1 6€30M1aCHOTO MOBEACHUS MPH padbOTe C BEIIECTBAMH, a TAKKE B CUTYaIHsIX,
YIrPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJydaeMble NMPU U3YYEHUU XUMUU, IS
pemenus 3a1a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOAHOM CPENOM, I MTOBBIIICHUS
YPOBHSA  DKOJOTMYECKOM  KYJIbTYpbl, OCO3HAaHHUS TIJIOOAIBHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M MyTEH MX PEHIeHHs MOCPEACTBOM METOJOB XHMHH,
HKOJIOITMYECKOr0 MBIIUIEHUSI, YMEHUsI PYKOBOACTBOBATHCSI UM B II03HABATEIIBHOM,
KOMMYHUKATUBHOHN U COIIMAJILHON MPaKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranmpeaMETHBIX pe3yJlbTaTOB BBIIEISIOT 3HAYMMBbIE IS
dbopMUpOBaHUS MHUPOBO33PECHUSI  OOIICHAYYHBbICE TIOHATUS (3aKOH, TEOpus,
IOPUHLMII, TUIIOTE3a, (PAKT, cCUCTEMA, MPOLIECC, IKCIEPUMEHT U IPYroe.), KOTOpble
UCTOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMEeTax W IMO3BOJSIOT Ha
OCHOBE 3HaHUUN U3 3TUX MNPeaMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHOM



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpbIE€ 00ECIEYnBAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOI
NEeSATeLHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMMHYECKUX MOHSTUH (BBIACIATH UX XapaKTEpPHBIC
MPU3HAKW, YCTAHABIWBATh B3aUMOCBS3b C JAPYTMMH TMOHSTUSIMHU), UCIOJIb30BaTh
MOHSTHS NIl OOBSICHEHUS OTJENBbHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUH JUIsSl KJIACCU(PHUKAMKA XMMHYECKUX BELIECTB M XUMUYECKHX PEaKIIHi,
YCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YEeHHUS,
CTPOUTH JIOTUYECKHUE PaACCYXACHUS (MHIYKTUBHbBIC, AEAYKTHUBHbBIC, 10 aHAJIOTHUN),
JIeNaTh BHIBOJIBI U 3aKJIIOUYECHUS;

yMEHUE TPUMEHITh B TIPOLlECCE TO3HAHUSI TOHSATUS (TIPEAMETHBIE W
MeETaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
IpeoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE MPEICTABICHUS —
XUMUYECKUW 3HAK (CUMBOJI DJIEMEHTA), XUMHUUecKkas QopMmysia U ypaBHEHUE
XUMUYECKON PeaKIuu — MPHU pelIeHUU y4eOHO-TT03HABATENbHBIX 33714, C YYETOM
ATUX MOJICNIbHBIX TPEJCTABICHUM BBIABISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKA U3YYaEMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, TMPUUYMHHO-CICACTBEHHBIE CBSI3M WU
MPOTUBOPEUHUSI B U3y4aEMBbIX MPOIECCaxX U SIBICHUSX.

ba3oBble ucciiegoBare1bCKue 1eMCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAaYeCTBE WHCTPYMEHTA
MO3HAHWSA, a TAaKXKE B KAauyeCTBE OCHOBBI JIsi (OPMHUPOBAHUS THUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbBIX CYXIACHUI;

NpUOOPETeHHE ONbITa MO IUJIAHWPOBAHUIO, OpPraHU3allid W TPOBEIACHUIO
VUCHUUYECKHX OJKCIIEPUMEHTOB, yMEHWE HaOmogaTh 3a XOJOM IIporiecca,
CaMOCTOSITEJIbHO MIPOTHO3UPOBATH €r'0 PE3yJbTaT, POPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTUET
0 MpoJIeJITaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUIOB U (HOPM MPECTABICHHS, TTOJIYIaeMyI0 U3 Pa3HbIX HCTOYHUKOB
(HaydHO-TIOMYJIIpHAsl  JIMTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPAaBOYHBIC
nocobusi, pecypcbl WHTepHETa), KPUTUYECKH OICHUBATH MPOTUBOPEUYHBYIO H
HEJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE MPUMEHATHh PA3IMYHBIE METOJIBI U 3alpOChl MPHU MOUCKE U OTOOpE
nH(pOpPMAITMU W COOTBETCTBYIONIMX JaHHBIX, HEOOXOAMMBIX JJISi BBITOJTHCHHS
y4eOHBIX M MO3HABATEJIbHBIX 33/1a4 OMPECIEHHOI0 TUIIA, MPUOOPETEHUE OIbITa B
00JJaCTH  HMCMOJIb30BaHUSI  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPOH aKTUBHOT'O MCIIOIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (DOpMY IIpe/icTaBlIeHUs] HHPOPMALUU U
WUTIOCTPUPOBATh pEIIacMble 3aJladyd  HECJIIOKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu hopMamu rpaduKi U UX KOMOWHAITUSIMU,

YMEHHME HCHOJb30BaTh M AaHAJIM3UPOBATH B TMpolecce y4eOHOU u
UCCIICIOBATEIHCKON JCATEIBHOCTH WH(OPMAINIO O BIUSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSHUE OKPYXKAIOIIEH MNPUPOTHOM
Cpenbl.

KoMMyHHKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XoJe Juajora U (WJd) JUCKYCCHH) TIO
CylIecTBYy  OOCyXaaemMod  Tembl, (OPMYIHUPOBaTH CBOM  MPEIJIOKCHHS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJy4YEHHBIE  pe3yibTaTbl  MO3HABATEIHLHOU
NEATeIbHOCTY B YCTHBIX W TIMCbMEHHBIX TEKCTax; JellaTh MPe3eHTAINI0
pE3yJIbTATOB BBIMOJHEHUSI XUMUYECKOrO dKCIEprUMeHTa (JIabopaTOpHOTO OIIbITA,
1a00paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BELIECTB, y4€OHOI0 MPOEKTA);

YMEHHUS Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBLHOM W MCCIIEIOBATENIbCKONM  JIEATEIbHOCTH  TMPU  PELICHUU
BO3HUKAIONIMX MPOOJIEeM HAa OCHOBE Y4€Ta OOUIMX HMHTEPECOB U COIJIACOBAHUS
no3uiuii (00CyXJIeHus,, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JICMCTBUM, OIIPEIEJIEHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOU pabOTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcalbHbIe Y4yeOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSITENILHO OIPEAENATh LEeNU JeATeIbHOCTH, IJIaHUPOBATh,
OCYHIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATeNIbHOCTD, BBIOMpaTh Hanbosee 3 (HEKTUBHBIE CIIOCOOBI PEeIICHUs YUCOHBIX U
MMO3HABATENIbHBIX 3a/1a4, CaMOCTOSTEIbHO COCTABJISThH WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA  QITOPUTM JCHUCTBUUA IPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYY€HUSI HOBBIX 3HAHM 00 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUX,
OLICHMBATh COOTBETCTBHE IMOJIyYEHHOTO pe3yJibTaTa 3asBJICHHON LIETH, YMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IIPe/jIaraeMble B YCIOBUU 33JIaHUN.

IMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX PE3YJbTAaTOB IO OCBOCHHIO O0O0S3aTEIBHOTO
COJICp)KaHMsI, YCTAHOBJICHHOTO JaHHOW (denepasbHON padodeil mporpammoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIUMUCS Hay4yHble 3HAHUS, YMEHHUS U CIOCOOBI



neicTBui, crenuduUeckue I TPEIMETHONM 00jmacTh  «XUMHUS», BHIIBI
NEATENBHOCTA MO  IIOJIYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPHpPETalu,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoHIily oOyuenus B 8 kiiacce rpeaMeTHbIE pe3yJIbTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTpaxkaTh CHOPMHUPOBAHHOCTh Y 00YUaIOIIUXCST YMEHUI:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(oHOpOHAs W HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi JIOJII XUMHUYECKOTO AJIEMEHTA B COSUHEHUHU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHs, XMMHUUYECKasl peakius, KilacCU(pUKaIUs peakuui: peakiuu
COCAMHEHMS, PEAKIHH PAa3JIOKEHUS, PEAKUMHU 3aMEUICHUS, PEaKUUu
0oOMeEHa, HK30- U IHJIOTEPMHUUECKUE PEaKIINH, TEeIJIOBOM 3((EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CIIOM aToma, aToMHasi OpOuTa b, PAaAUYC
aToMa, XMMHYECKas CBS3b, MOJSPHAS U HEMOJSIPHAS KOBAJIEHTHAs CBS3b,
VOHHAs CBs3b, MOH, KaTHUOH, aHWOH, PacTBOP, MaccoBas JOJI1 BEIIECTBA
(TIpolleHTHAs! KOHIIEHTPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHITUH H
MIPUMEHATH 3THU MOHSITHUS MPHU ONMMMCAHUM BEIIECTB U UX MPEBPAILCHUN;

e HCIOJNB30BAaTh XUMHUUYECKYIO CHMBOJIUKY JUIS COCTaBJIeHUS (popmyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIH;

e OIpEACNITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHCHUSX,
CTCTICHb  OKHCJCHHS  JJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJACcCy COCIMHEHUU I10
dbopMynaMm, BHJ XUMHUYECKOW CBs3M (KOBaJIeHTHasT MW WOHHAs) B
HEOPraHUYECKUX COCTMHEHUSAX;

e packpeiBaTh cMmbicn Ilepuomgmueckoro 3akona J[. WM. Menngeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX MoJjokeHus B I[lepmoamueckoi cucreme,
3aKOHOB COXPAaHEHUs MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTraapo;

e ONUCHIBATH M XapakTepuszoBaTh Ta0aMuHyto (opmy Ilepuonnueckoi
CUCTEMBl XUMHMYECKUX OJJIEMEHTOB: pa3iuyarh I[OHATUA «TJIABHAs
noarpynmna (A-rpynna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OOJbIIIEe TEPUOJIbI, COOTHOCUTh OO0O3HAYEHHUS, KOTOPhIE HMEIOTCA B
tabmuie «llepuogmyeckas cucremMa XUMHYECKUX dieMeHToB J[. .
MenzgeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsAJl sSapa, 00IIee YUCIO SJIEKTPOHOB
U paCIpeAeNICHHE UX 0 AJIEKTPOHHBIM CIOSIM);

KJIAaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HECOPraHMUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO YUCIAY U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEII0BOMY A (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOICTBAa BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPXKasi ONMUCAaHUE TPUMEPAMHU MOJICKYJISIPHBIX
YPAaBHEHHMU COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT WX Ka4YECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX MPEBpalleHUd B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIDHYKO  MaccChl
BEIIECTB, MAacCCOBYIO [IOJI0O XHMMHUYECKOro »JJieMeHTa 1o (dopmyne
COEIMHEHUS, MACCOBYIO JIOJIIO BEUIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOU PEaKIIUu;

MIPUMEHSTh OCHOBHBIE OINEpallMy MBICIUTEILHONW AEATEIbHOCTA — aHaJIU3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMAaTH3aluio, KiIacCU(PUKaIIUIO,
BBISIBIICHHE MPUYUMHHO-CJICICTBEHHBIX CBA3E€U — JJISI U3YYCHUS CBOMCTB
BEIIECTB M XUMHUYECKHX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — HAONIOJICHUE, W3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIM U MBICJICHHBIN);

CIeAOBaTh  NpaBWJaM  TMOJb30BAHUS  XHMHUYECKOM  MOCYOOM W
nabopaTopHBIM O0OpPYAOBAaHMEM, a TaKXe MpaBujaaM oOOpalleHusl ¢
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSIMA MO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB IO TMOJYYEHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOAOpPOAa U KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OIPEAECIEHHONM MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEILECTBA,
IUIJAHUPOBaTh M MPOBOJAMTh  XMMHYECKHE  DKCHEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB ILEJIOYEH U KUCIOT C OMOILIBIO MHIUKATOPOB
(;makmyc, dheHondTaaeuH, METHIOPAHK U JPYTHE).

K xonIy oOyuenus B 9 kiacce mpeaMeTHbBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXxaTh C(hOPMUPOBAHHOCTH Y 00YUaAIOIIUXCS YMEHUI:

pacKpbIBaTb CMBICII OCHOBHBIX XMMHWYECKUX [IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJIAd, MOH, KAaTHOH, AHHWOH, IMPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJICHTHOCTb, DJJIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHUCJICHUSI, XUMUYECKasi peaklMsi, XUMUYECKasl CBS3b, TEIIOBON 3(dexT
peaKkiuu, MOJlb, MOJIApHBIA  O00BEM,  pPacTBOpP,  DIJIEKTPOJUTHI,
HEDJIEKTPOJIMTBL, JJIEKTPOJUTHYECKAs IUCCOLMALINS, PEaKIUd HOHHOIO
oOMEHa, KaTajlu3aTrop, XUMHUYECKOE pPABHOBECHE, OOpaTuMble H



HeoOpaTUMBbIE PEaKIUH, OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIC DPEAKITUH,
OKUCJIUTENh,  BOCCTAHOBUTENb,  OKHCIEHHME U  BOCCTaHOBIJICHHUE,
aIoTponusi, aMPOTEPHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAasl, MOHHAaf,
MEeTaNInYecKas), KpHUCTAJUIMYECKass pelmETKa, KOppo3us METAaIIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIUu, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU MOHSATHUSI IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;
HCIIOIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JUISI COCTaBJICHUS (Hopmyll
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

OIPEIENATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
OIpeneNEHHOMY KJIacCy COEAMHEHMH Mo (popMmyiaM, BUA XUMUYECKOU
CBS3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3aps/l MOHA M0 XUMUIECKON (Qopmylie, XapakTep cpeabl B
BOJHBIX PAacTBOPaX HEOPraHWYECKUX COCIMHEHUMN, TUN KPUCTAIUITMYECKON
PEMIETKH KOHKPETHOT'O BEIIECTRA;

packpsiBaTh cmbicn llepunoamueckoro 3akona [[. U. MengeneeBa u
JEMOHCTPUPOBaTh €ro IOHHWMAaHUE: OIKCHIBATh U XapaKTEpU30BaTh
Tabauunyo ¢opmy llepuonnueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyuarth TOHSATHUS «IJIaBHAs moArpymnmna (A-rpynma)y u «mobodHas
noarpynna (b-rpynna)», wmanble W OOJbIIME TEPUOALI, COOTHOCHUTH
0003HAUYEHUSI, KOTOpPhIE HMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMM  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sapa, oOIIee YHCIO DJISKTPOHOB H
pacmpenielieHue HMX 1O JJCKTPOHHBIM CJII0sIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCAWHECHUH B
MpEAEIaxX MaJIbIX MEPUOIOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

KJIAaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HECOPraHMUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTEIICHEW OKHMCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME W CHeHU(UUECKHe XUMHUUYECKHE
CBOICTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOJATBEPKIas OINHUCAHUE
puMepaMHi MOJICKYJISIPHBIX M HWOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUM;

COCTABJISATh YPAaBHEHUS BJEKTPOJIUTHYECKON JUCCOIMALUM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUA MOHHOIO



OoOMEHa, ypaBHEHHS PEAKIUH, TMOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKON CBSI3M MEXy BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pacKpbIBaTh CYHNIHOCTh OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKIUN
MOCPEZCTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajlaHca 3TUX PEaKITUi;
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MO)XHOCTH TIPOTEKAHHMSI XUMUYECKUX TMPEBPAIICHUN B pPa3TMYHBIX
YCIIOBUSX;

BBIUHCIIATh OTHOCUTEIBHYIO MOJIGKYJISAPHYIO W MOJISIPHYIO MAacCChI
BCIIECTB, MAacCCOBYIO JOJIIO XHUMHYECKOTO »JJeMeHTa 10 ¢opMyIie
COCIIMHEHHS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIIHH,

coOmonaTe  MpaBWjia  MOJb30BAaHUS  XMUMHYECKOH  TMOCYIOH U
nabopaTopHbIM 00OpYyIOBaHHWEM, a TaKKe IMpaBuja OOpalleHus C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMH TII0 BBITOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TIOJYYCHHI0 W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHUAaKa U YIIIEKUCIIOTO Tasa);

MPOBOAUTH  PEAKIMU,  TOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPHII-, OpOMUI-,
uonu-, kKapobonar-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIAPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS W HWOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEpAIlMH MBICTUTEIBHON JIEATeILHOCTH — aHaJH3
U CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMaTU3allNI0, BBHISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — JJII M3y4EHUs CBOWCTB BEIIECTB H
XAMUYCECKUX PEaKIUH, eCTCCTBEHHO-HAyYHbIC METOABl ITO3HAHHS —
HAOJIIO/ICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (peaabHBIA U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecTrBo yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
n/n TeM NMPOrpaMMbl Bceero Konrpoanuere Hpakrueckue oOpa3oBaTe/ibHbIE pecypChl
padoThI padoThbI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 ) bu6mmoreka [JOK
MPaKTUYECKOU JIESTEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJnoBeKa
12 BemecTBa n xumuueckue 15 | bubmumoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nen 2. BaxkHelinue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
)1 Boznyx. Kucnopon. ITonsitue 6 bu6mmoreka [IOK
00 okcHaax https://m.edsoo.ru/7f41837¢
5 Bognopon.IlonaTtue o kucmorax g | bu6mmoteka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [TonsiTHE 00 5 | | bu6moreka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHEIE KJIaCCHI 1 1 1 bu6moreka IIOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31eMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.

XumMudeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aKIuu




[lepuoanyeckuii 3aK0H 1

31 [Tepuoamyeckasi cucrema 7 bu6morexa IIOK
’ XUMHUYECKUX 3nieMeHToB J1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
XuMHUeCcKas CBA3b.
3.2 OKHUCIUTEIBLHO 8 bubmorexa HOK
' https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
1
Hroro no pasneny > https://m.edsoo.ru/7f41837¢c
P 3 but6moreka [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uugposbie
Ne n/m P Konrpoabnsie | Ilpakrnueckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paspnes 1. BemiecTBO M XUuMHUYECKHE peaKM K
11 IToBTOpeHue u yriydiieHue 3HaHUuI 5 | bubmotexa IIOK
’ OCHOBHBIX Pa3ZeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6moreka [IOK
’ peaxuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. g | | bubmorexa [IOK
' XUMHUYECKHE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTraiibl M MX COeAMHEHUS
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 : bubmorexa [JOK
' sanemenToB VIIA-rpynmel. ["anorexst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 bubmorera IIOK
' 124 P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
but6moreka [JOK
2.3 aneMeHToB VA-rpymnmbl. A3oT, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.4 anemenToB IVA-rpynmel. Yraeposa u 8 1 2 bubmioreia LIOK
. . by ' poa https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCTUHEHUS
Hroro no pasaeny 25




Paznesa 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
. 7| 4
31 (Obue CROHCTBA MeTaLIOR https://m.cdsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 Baxkueiimme MeTanibl 1 UX COSIUHCHUS 16 hitps://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 B Ba M MaTepHaibl B )KU3HU YEI0BEKa 3 bubmorexa HOK
' cect p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBHOE BheMS 3 bubmmoreka [IOK
pBHOC BP hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara undposbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIe
padoThI padoThI
pecypcsl

| IIpeameT xumun. Poib XuMHH B )KU3HU | bubmmoreka LIOK
yeJioBeKka. 1elia U BelecTna https://m.edsoo.ru/ff0d210c

bubmioreka [IOK

2 [Tonarue o MeTomax MO3HAHUS B XUMUH 1

https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padora Ne 1 «IIpaBuia

3 paboThI B JTAOOPATOPHH M ITPUEMBI 1 bubmmorexa [IOK
oOpatieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM»

4 Uucteie BemecTBa U cMecH. CITocoOBI | bu6mmoreka [JOK
paszesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padorta Ne 2

5 «Pa3genenne cmeceit (Ha mpumepe 1 brbmorexa OK

A ! L8 HpumMep https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»

6 ATOMBI U MOJIEKYJIBI 1 bubmorexa [OK

https://m.edsoo.ru/ff0d2a6bc

. XUMHUYECKHE DJIEMEHTHI. 3HAKU | bubmotexa [JOK
(CMMBOJIBI) XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 [IpocTeie 1 ClnoXKHBIE BEIIECTBA 1

https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK

9 ATOMHO-MOJIEKYJISIPHOE yUYEHHUE 1

https://m.edsoo.ru/ff0d2d50




3aKOH OCTOSHCTBA COCTAaBa BEIICCTB.

bu6mmoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTD hitps://m.edsoo.ru/ff0d2eac
ATOMOB XMMUYECKUX AJIEMEHTOB
1 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10711 XMMHYIECKOT O bubmioreka [IOK
3JEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTtBa. Mojb. bubmotexa [JOK
Mousnspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne U XUMUISCKNC SIBICHUS. bubmioreka [IOK
XuMHUecKasl peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku ¥ ycIoBUSI IPOTEKAHUS bubmmorexa [IOK
XUMHUYECKUX PEaAKIUMN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmuecTna, Macchbl
17 BEIIECTBA 110 YPaBHEHUSAIM XUMUUYECKUX bubmmorera [IOK
n . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccuukanuss XUMUIECKUX PeaKIuii
18 (coenuHeHus, pa3IoKEHUS bubmiorexa LTOK
s P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€EHBI1-
19 SHITUKJIONEAUCT 0606y €HUE U Bubmioreia TOK
" ARET. HIDOBIR https:/m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaHUM
20 Kontposnbsnas pabora Nel o reme bubmuorexa IIOK
«BemecTBa 1 XUMHYECKHE PEAKIIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Cocras bu6mmorexa LIOK

Bo3ayxa. Kuciaopong — aneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BemecTBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

bu6moreka [JOK

22
KACIOPOAA (PEAKIIHIT OKCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoOwI oTydeHus! KUCIopo/a B
23 nabopaToOpUU U MPOMBIIIJICHHOCTH brbmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopona
TennoBoi 3¢heKkT XuMuIecKou
24 peakiuu, MOHATHE O bubmmoreka [IOK
TEPMOXUMUYECKOM YPABHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUYECKUX PEAKLUIX
TommuBo (HEQTH, YroJib U METaH).
(egts, yr ) BuGnotexa LIOK
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «ITonyuenue u cobupanue Kuciopozaa bubmmorexa [IOK
' P poAd, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE ero CBOMCTB»
7 Bonopon — 35eMeHT u mpoctoe bubmmoreka [IOK
BelecTBo. Haxoxaenue B mpuponae https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKre 1 XUMHYECKHE CBOMCTBA bu6moreka [JOK
Bojiopoaa. [Ipumenenre Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonaTHEe 0 KUCTOTaX U COJIAX brbmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl IOJIy4eHHSI BOIOPO/IA B bubmotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas paborta Ne 4 mo reme
bu6moreka [JOK
31 «ITonyuenue u cobupanue BOAOpoaa,

H3Y4YEHHUE €ro CBOMCTBY»

https://m.edsoo.ru/ff0d4f42




MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABorajpo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIMYECTBa
33 eIecTBa ra3a Mo €ro M3BECTHOM bromiorexa LIOK
B
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UJIH 00BEMY
Beraucienust 00bEMOB Ta30B 1Mo
34 ABHEHUIO PEAKIIMU Ha OCHOBE 3aKOHa bubmorera TIOK
ypag peaitiii 1 https:/m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 ®du3nyecKkne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBauwuii. [loHsiTHE 00 bu6mmoreka [JOK
MHIMKATOPaX https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputensb. HachllieHHbBIE
37 u HI;HaCBIpeHHBII; aCTBOPBI MH:ICCOBaH bubmorexa [OK
n PacTBOpHI. https://m.edsoo.ru/ff0d5b40
JIOJIs BEI[ECTBA B pacTBOPE
[IpakTueckas padorta Ne 5 mo teme
13 «IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
OINPEEIEHHON MacCOBOM J0JIEH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BELIECTBA»
39 KonTtponbsnas padora Ne2 o teme bubmuotexa [JOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KJIaccupuKaims, bubmotexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMU4eCKue CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: coCTaB, Kiaccuduranus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tonyuenune u XUMUYECKUE CBOKMCTBA

bu6mmoreka [JOK

43
OCHOBaHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxanus, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHU4YECKHE CBOWCTBA bubmmoreka LIOK
KHUCIOT https://m.edsoo.ru/ffO0dfee2
Comu (cpenHue): HOMEHKIATypa,
(cp ) P bu6mmoreka [JOK
46 CIOCOOBI TTOTYYCHUS, XUMHUYECKUE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padorta Ne 6. Perenue
A7 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«OCHOBHBI€ KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 I'enernueckast CBSI3b MEXAY KlaccaMu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o0mIeHne 1 cucTeMaTH3aIys 3HaHU|
- . https://m.edsoo.ru/00ad9cb2
KonTtponpsnas padora Ne3 mo reme
" bubmotexa [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9e1a
COEIMHEHUM
[lepBbie MONBITKY KJIaCCU(PUKALIUH
bubmioreka [IOK
51 XUMUYECKUX 3J1eMeHTOB. [ToHsTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX 3JIEMEHTOB
Ilepuonnueckuii 3aKoH U
bu6moreka [JOK
52 [Tepuoguyeckas cucremMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. MeHaeneeBa
bubmotexa [JOK
53 [lepuonpl, rpynmnsl, HOATPYIIIIBI 1

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

54
siaep. M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHne 3JIeKTPOHHBIX 000I0YEK
P P . bubmoteka IJOK
55 aToMOB 3JeMeHTOB [lepronnueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepucTUKa XUMHAYECKOT O
56 3JIEMEHTA IO €ro MOJIOXKECHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauueckoro 3aKoHa AJjst
57 pa3BUTUS HAyKH U nipakTuku. J1. W. bubmmorexa [IOK
MenpeneeB — y4€HBIi, ITeAaror u https://m.edsoo.ru/00ada96e
rpakJIaHuH
DJIEKTPOOTPUIATEIILHOCTh ATOMOB
bu6mmoreka [JOK
58 XUMHUYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas npoBepouHas paboTa
b K
59 HMonnas xumnueckas CBA3b nomorexa [10
https://m.edsoo.ru/00adac34
60 KoBasieHTHas OsIpHAst XUMHUYECKast bubmmoteka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmossipHas XMMUYecKas bu6mmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
b K
62 CremeHb OKUCICHUS nbsmorexa 10
https://m.edsoo.ru/00adae28
63 OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE bubmmorexa [IOK
peakiuu https://m.edsoo.ru/00adb076
b K
64 OKHUCIUTEIN U BOCCTAHOBUTEIH nbsmotexa O

https://m.edso0.ru/00adb076




65 Kontponphas pabora Ned o reme | bubmuorexa IIOK
«Ctpoenue atoma. XMMHUYECKasl CBS3b)» https://m.edsoo.ru/00adb486
66 Pe3epBHblii ypok. O0001IeHNE U | bubmmoreka LIOK
CUCTEMAaTHU3al1s 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6001mIeHNE 1 1 bubmotexa [JOK
CUCTEMATU3alUs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblii ypok. O0001IeHNE U 1 bubmmorexa [IOK
cucTeMaTHu3anys 3HaHUuU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecrBo yacos DJIEKTPOHHBIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ieprognyeckuil 3aKoH.
| Ilepuonnueckas cucrema 1 bubmmoreka [IOK
XHMHUYECKHUX dJIeMeHTOB /. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUHU
. bu6mmoreka [JOK
2 CBOWCTB XUMUYECKHX DJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6bb
MEPBbIX TPEX MEPHOJIOB
3 Knaccudukanus 1 HOMEHKIIATypa | bubmoteka [JOK
HEOPraHUYEeCKHUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunel xuMuueckoi ¢BSI3U U THUIIBI ] bu6mmoreka [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbsnas pabora Nel mo reme
5 «IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kjacca
6 Knaccuukanus XuMmuaeckux | bubmioreka [IOK
pEeaKLUi 1O PA3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTEe O CKOPOCTU XMMUUYECKOU
bu6munoreka [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
reTepOreHHbIX PEeaKIUAX
[ToHATHE O XUMHYECKOM PAaBHOBECHUH.
bu6moreka [JOK
8 @akTopsl, BIUSIONME HA CKOPOCTh 1

XUMHYECKON PE€aKkiuu U MOJI0KEHUEC

https://m.edsoo.ru/00adc28c




XHUMHUYECKOI0 paBHOBECUSA

OKHMCIINTEIBHO-BOCCTAHOBUTEILHBIC

bubmoteka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus >IEKTPOIUTHUECKOMN
10 I/ICSO na I/II/IpCI/IJILHBIe " cia0ble bubmorexa HOK
s HHATIH. https://m.edso0.ru/00adcd68
AIEKTPOIUTHI
. bubmotexa [JOK
11 HonHble ypaBHEHHS peakinil
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bu6moreka [JOK
12 OCHOBAHHU B CBETE IIPEACTABICHUN
. https://m.edsoo.ru/00add5d8
00 JIEKTPOIUTHUECKOM TUCCOIIUALINN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
. bubmoteka [JOK
13 MPEICTaBICHHUH 00
. https://m.edsoo.ru/00add8b2
BIEKTPOIUTUYECKON T CCOLMAlUN
14 IlonaTue o rugponnse comueit bubmrorexa ITOK
AP hitps://m.edso0.ru/00add9d4
L5 O06o0011eHNe U CHCTEeMaTH3aIUS bubmotexa [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
bubmioreka [IOK
16 «Pernienue s3KkcepuMeHTAIbHBIX
https://m.edsoo.ru/00addbfa
3agauy
KonTtponbsHas padora Ne2 o teme
bu6mmnoreka [JOK
17 «INEKTPOIUTUY ECKas U CCOIAAITHS.
https://m.edsoo.ru/00addec(
XUMHUYECKUE PEAKIIUHU B PACTBOPAX)
OO6m1ast XxapakTepUCTHKA Tajor éHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa OK
P p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposonopon. ComnsiHas KHCIIOTA, bubmmoreka [IOK




XUMHUYECKHE CBOMCTBA, MOTy4YEHHE,

https://m.edsoo.ru/00adel1 04

MpUMEHEHUE
[Ipaktueckas padorta Ne 2 mo teme
20 1?[ crite cop A bubmoteka IJOK
«ITomyuenue CONSTHON KUCIIOTHI,
i . . https://m.edsoo.ru/00ade348
H3y4eHHE €€ CBOMCTBY»
Brruucnenus mo ypaBHEeHUSIM
21 €CKHX eaf}clpnﬁ €CJIM OIUH U3 bubmorexa OK
XUMUY ,
peakt https://m.edsoo.ru/00ade4 88
peareHToB JIaH B U30bITKE
2 OO6m1ast XxapakTepUCTHKA JIEMEHTOB bubmmoreka [IOK
VIA-rpynmsi https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PHUKALIUU CEPBI.
3 Haxoxnenue cepbl U €€ coequHEeHn bubmotexa [JOK
B IIpUpPOJE. XMMUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoj10po/1, CTpOCHUE, bubmoteka IJOK
(u3NYeCKre 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KHCIIOTA,
25 (bu3rYecKre 1 XUMHIECKIE CBOMCTBA bubmorexa [OK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XUMHYECKHUE PEaKINH, JIeKALIE B
OCHOBE MPOMBIIIIEHHOTO CcIlocoda
26 MOTYYEHUS CEPHOM KHUCIOTHI. bubmuorexa [IOK
XUMHUUECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpYXarolleh cpeibl COeIUHEHUSIMU
cepbl
7 Beraucnenne MaccoBoii 1071 BbIX0Aa bu6mmoreka [JOK
NPOAYKTa PEaKIUU https://m.edsoo.ru/00adec8a
28 OO611ast XapaKTepUCTHKA JICMEHTOB bubmoteka [JOK




VA-rpynnel. A30T, pacipocTpaHEeHue
B IIPUPOJC, PU3NYECKUE U
XUMHYECKUE CBOKWCTBA

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

AmMHak, ero Gu3n4ecKue u

. bubmotexa [JOK
29 XUMHUYECKUE CBOMCTBA, OJIYYECHUE U
https://m.edsoo.ru/00adf004
MPUMEHEHUE
[IpakTueckas padorta Ne 3 o teme
30 «Toryuenne ammuaka, u3y4eHHue ero brbmorexa OK
. 7 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3zoTHas KHCIIOTa, € PU3nYECKHe U bubmmorexa [IOK
XUMHYECKUE CBOKWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJEH
aMMOHMUSI B Ka4€CTBE MUHEPATbHBIX

. bubmotexa [JOK
32 ynoOpenuil. Xumudeckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHHUE OKPYXKAIOIIEH CpeIIbl
COCMHEHUSIMH a30Ta
Docdop. Oxena poceopa (V) n
33 (bocg)o pHaSI KI/ICJ'I((I))Ta (b(bplljm(qellme u bu6morexa [IOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYECHUE
Hcnonbs3zoBanue gpocdaros B

34 KauecTBE MUHEPAJIbHBIX y100peHUi. bubmmoreka LIOK
3arpsi3HEHHE PUPOTHON CPeJIbl https://m.edsoo.ru/00adfc20
¢dbocdaramu
VYriepon, pacnpocTpaHeHUE B

PO, Pactipoctp bu6mmnoreka [JOK
35 pUpoze, PU3NIESCKHE U XUMUYECKHUE
. https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcunel yriaepoaa, ux Gu3ndecKkue u bubmotexa [JOK

XUMHUUYECKHE CBOMCTBA.

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




DKOJIOruyeckre npodieMsl,
CBsI3aHHBIE C OKcuaoM yriepoaa (I1V)

i bubmotexa [JOK
37 VYronbHas KUCJIOTa U €€ CONU
https://m.edsoo.ru/00ae006¢
[TpakTnueckas padorta Ne 4 mo Teme

33 "[TosrydyeHue yriekucioro rasa. bubmmoreka LIOK
KauecTtBeHnHast peakius Ha kapOoOHaT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHavaIbHBIC TOHATHS 00
bu6mmoreka [JOK
39 OpraHUYEeCKHX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepoja
. bu6mmoreka [JOK
40 Kpemuuii u ero coenuHeHus
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Pemenue

41 SKCIIEPUMEHTAJIBHBIX 3a7a4 MO TEME bubmotexa [JOK
«BaxHelmme HeMeTaIlIbl U UX https://m.edsoo.ru/00ae0bf2
COCIIMHCHU
KonTtponwsnas padora Ne3 o teme

N bu6moreka [JOK
42 «BaknHeinmme HeMeTallIbl U UX
https://m.edsoo.ru/00ae0el8
COCIIMHCHU
OO611ast XapaKTeprCTHKa XUMUYECKHUX
3JIEMEHTOB — METaJIJIOB.

43 MeTtammyeckas CBSI3b U bubmoteka [JOK
METAJUIMYECKasi KpUCTaJJIY eCKast https://m.edsoo.ru/00ae103e
pemérka. dusnyeckue cBoricTBa
METaJLJIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.

. bubmoteka IJOK

44 DNEKTPOXUMUUYECKHUH psJl

HANPsDKEHUN METAJIOB

https://m.edsoo.ru/00ael 156




O61ue crocoObl MoTy4eHus
MetajuioB. CruiaBbl. BeIduciieHus 1o

45 aBHEHHUSIM XMMHUYECKHUX pEeaKui bubmorexa OK
yp PCAKIH, https://m.edsoo.ru/00ael1156
€CITU OJIMH U3 PeareHTOB COAEPKUT
MPUMECH
46 IlonsiTMEe O KOPPO3NH METAIIIOB bubmorexa [OK
https://m.edsoo.ru/00ael278
47 IIlenounbie METAIUIBI bubmorera TIOK
https://m.edsoo.ru/00ael14b2
43 OKcuUbl ¥ TUAPOKCUABI HATPHS U bubmmorexa [IOK
Kaaus https://m.edsoo.ru/00ael14b2
49 IllenouHO3€eMENbHBIE METAIIIBI — bubmoteka [JOK
KaJIbIUH 1 MarHui https://m.edsoo.ru/00ael5e8
. bubmotexa [JOK
50 Bakuelimue coequHEeHUS KaJIbIUS
https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CHCTEMATH3AIIHS
3HAHHUHU
57 JKEcTKOoCTh BOJBI U CITOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTueckas padorta Ne 6 o reme
53 "XXEcTKOCTh BOABI 1 METOMIEI €€ bubmorexa OK
" A A https://m.edsoo.ru/00ael ae8
yCTpaHEHUs
54 PN bubmioreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIC CBOWCTBA OKCHIA H bubmmorexa [IOK
TUAPOKCHUIA https://m.edsoo.ru/00ael c64
56 Keneso bu6mmoreka [JOK

https://m.edsoo.ru/00ae1d86




Oxcuibl, THAPOKCUABI M COJIU XKee3a

bu6mmoreka [JOK

37 (IT) m »xene3a (III) https://m.edsoo.ru/00ae35e6
53 O6o6nv1eH1/1e U cHCTEeMaTH3alus
3HaHUHN
[IpakTrueckast paborta Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«BaxHelnme MeTajuibl U X https://m.edsoo.ru/00ae3de8
COEITMHCHUS
Brruucienus no ypaBHEeHUsIM
XUMHUYECKUX PEaKIHil, €ClIi OJIUH U3
60 peareHToB JaH B H30BITKE UJIH bubmmorexa [IOK
COJIEPKUT NpUMecH. Beruucienus https://m.edsoo.ru/00ael750
MacCOBOH /101 BBIXOZA MPOAYKTa
peakuuu
61 O6o6nv1eH1/1e U cHCTEeMaTH3alus
3HaHUHN
Kontponsnas pabora Ned mo reme
62 «BaxkHeiinme MeTaibl U X
COCITUH CHHUSI»
63 BemectBa u Marepuaisl B bu6mmorexa IIOK
MOBCEIHEBHOU KU3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE bubmuorexa [IOK
OKPYXaroIIel Cpesbl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pemenun bubmuorexa LIOK
9KOJIOTUYECKUX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O6001IeHNE U bubmmorexa [IOK
cHUCcTeMAaTH3allus 3HaHUHU https://m.edsoo.ru/00ae0d0a
67 PesepsHbIii ypok. O0001ICHNE 1 bubmotexa [JOK




cUcTeMaTU3alMA 3HAHUN

https://m.edsoo.ru/00adb33c

68 PesepBHblii ypok. O6001IeHNE U

cUCTEMAaTHU3alMA 3HAHUN

bubmoteka [JOK
https://m.eds00.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETU

MHTEPHET
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