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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XWUMUM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHuUsl, MPEICTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (pefepalbHON paboueld IporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TPEToJaBanusl y4eOHOTO mpeaMera «XHUMHS» B
o0Opa3oBaTeabHBIX Oopranu3anusiax Poccuiickoit Denepanuu.

[Iporpamma mo xumum Aa€T TpEACTaBICHHUE O IENsIX, OOIIeW cTpareruu
o0yueHusl, BOCIUTAHMS W Pa3BUTUS OOYYAIOIMIMUXCS CPEACTBAMH Y4eOHOIO
npeameTa, yCTaHABJIMBAET o0si3aTeNbHOE MPEIMETHOE coAepKaHue,
npeAycMaTpUBaeT paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUPOBAHHE MO
pazzienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, OINPENENACT KOJWYECTBEHHBIE H
KAueCTBEHHBIE XapaKTEpUCTUKU COZIEp/KAHUS, PEKOMEHAYEMYIO
MOCJIEI0OBATEILbHOCTh ~ M3YUEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
0COOCHHOCTEN  O0ydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH IpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
IpOrpaMMbl HaA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yJiibTatam 00yuYeHHs] XUMUU Ha YPOBHE 1I€JIEH U3yueHUsl peaMeTa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATETLHOCTH OOYyYalomerocs IO OCBOCHHIO
y4e0HOTO CO/IepKaHUsI.

3HaHWEe XHUMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PECHUS
00yyJaromierocs, €ro MpeJCTaBICHUN O MaTepUAILHOM €IMHCTBE MHPA, BAXKHYIO
posib urpatorT GOpMUPYEMbIE XUMHUEW NPEACTaBICHUS O B3aMMOIIPEBPAILCHUSIX
SHEPTUU U 00 DBOIONMU BEIIECTB B MPHUPOJIE, O MYTAX PENICHUs TiI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEJIOBEUECTBA — CBHIPhEBOM, IHEPIETHUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30acHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3yuyenune xumuu:

CIIOCOOCTBYET  peajliu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIBTYPBI JIMYHOCTH, €€ 001I1eH 1 (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUpOBAHME MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOW  y4eOHOM  JesITeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MTOBCEHEBHOM JKU3HU, TaK ¥ B TPO(PECCHOHATLHOM eI TETbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YUaOIINXCS;



CrocoOCTBYET (OPMHUPOBAHUIO I[IEHHOCTHOTO OTHONIIEHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
o0pa3oBaHUE O0yYAIOUTUXCH.

JlanHbie HampaBlieHUS B OOYYCHHHM XWMHH OOCCIEYMBAIOTCS CHETU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISETCS  MEJarorudyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMHUU Ha OINpPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUI
OPraHUYEeCKON XUMHUH.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk €€ mzyudeHuro. ColiepxkaHU€ CKIIAJbIBACTCS U3 CUCTEMBbI
MOHATUH O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKOU
peakuuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 MPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuomnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeacTaBieHUd 00 AIEKTPOIUTHYCCKON IHUCCOIMAIMA BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIMPUYECKH
MIOJIYYCHHBIX U OCMBICTICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIIECIOBATEIHHO OT OJTHOTO
YPOBHSI K IpYyTrOMY, BBIOJHSAS (PYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOUCTB,
CTPOEHHUS ¥ BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TTOTYyUYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XMMHAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM NPUPOJIbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3yueHWe XMMHUU OPOUCXOAHUT C MPUBJICUCHUEM 3HAHUU U3
paHee M3yYEeHHBIX Y4eOHbIX mpeameToB: «Okpykawomuid Mupy, «buonorus. 57
KJ1accb» U «Pu3muka. 7 Kinacey.

[Ipy wu3ydyeHUH XUMHUU TNPOUCXOAUT (POopMUpPOBaHME 3HAHUN OCHOB
XUMUYECKON HAayKH Kak 0O0JIAaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a7aya
y4e0HOTO TIPEeMETa COCTOUT B ()OPMHUPOBAHUU CHCTEMBl XMMHYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX MOJTO0KEHUN, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HAayKH, B TMPUOOIIEHUU K



Hay4YHBIM METOJIaM IMO3HAHUS MPU W3YYCHHH BEIIECTB U XUMHUYECKUX pEaKIni, B
(GbOpMHUPOBAHNY U PA3BUTHH IMO3HABATEIPHBIX YMECHHUN U MX IPUMCHCHUH B Y4eOHO-
MO3HABATEIILHON M y4eOHO-MCCIIEIOBATEIBCKON JIEATEILHOCTH, OCBOCHUH TPABHII
0e301macHOro oOpalleHus ¢ BEIECTBAMM B IIOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs BaXKHOE
3HaueHUE MPUOOPENN TaKue TeNH, KakK:

— (dopMHUpOBaHHE WHTCIUICKTYaJdbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIaITUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HaNpaBJICHHOCTh OOYyYCHUS Ha  CHCTEMAaTHYECKOE IPHUOOIIECHUE
o0ydJaromuxcsi K CaMOCTOATEIhHOW IMO3HABATEIHHOU [EATEIHHOCTH, HAYYHBIM
METO/IaM TTO3HAaHUS, (OPMHUPYIONUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH,

— obecrieueHne yciaoBHil, CHOCOOCTBYIOIIUX MTPUOOPETEHUIO O0YUAIOIIMMHUCS
OTBITa PA3HOOOPA3HON MESITEIHHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KIJIFOUEBBIX KOMIICTCHIINI), UMCIOIMNX YHUBEPCAIHHOC 3HAYCHHE IS
Pa3TUYHBIX BUJIOB JACSITEIBHOCTH;

— ¢opmupoBaHne o0OmEelH (YHKIIMOHATBLHOW M €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM UHCJIE YMEHUNU OOBACHITH U OICHUBATH SIBICHUS
OKPY’KaIOIIEer0 MHpA, WCIOJb3ys 3HAHUS WM OIBIT, MOJYYEHHBbIE MPU HU3YUYEHUU
XUMHH, IPUMEHATh UX TIPU PEIICHUH MTPOOIeM B TOBCETHEBHOM KU3HU U TPYI0BOU
NESATENHHOCTH;

— ¢opMmupoBaHHe y OOyYaOMMXCA T'yYMAHUCTHYECKUX OTHOIICHHMA,
MOHWUMAaHUS IIEHHOCTH XUMHUYCCKUX 3HAHWH IS BBIPAOOTKH DKOJIOTHUYCCKU
1eaecoo0pa3HoOro MOBEJAEHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B LEJAX
COXpaHEHUS CBOETO 3JI0POBBS M OKPYKAIOMIEH TPUPOTHON CPEIbL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANPABJICHHOCTH JATbHEUIIETO
00yueHus.

OO6111ee YKrCITo YacoB, OTBEAEHHBIX IS U3YUCHHUS XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHusi, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelo), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPXAHUME OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posib XUMHM B KU3HHU YeJIOBEKa. XUMUS B CUCTEME HayK.
Tena wm BemecTBa. DU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CniocoO»I pa3ieneHus: cMecei.

ATOMBI ¥ MOJIEKYJIbI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
anemeHTOB. [IpocThie U Cl0KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKHX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCHUTEIbHAsS
MOJIEKYJIsIpHas Macca. MaccoBast 4011 XMMHUYECKOT0 3JIEMEHTA B COEJUHEHUU.

KonuuectBo BemectBa. Monb. MosnspHas macca. B3auMocBsi3b KOJMYECTBa,
Macchl M 4YHMCIA CTPYKTYpPHBIX €IUHUI BemiecTBa. Pacu€rel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3nuecKrue U XUMUYECKHUE SIBICHUSI. XMMHUUECKas peakius U €€ MpU3HaKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XMMUYECKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX peaKkIuil (COequHEHNs, Pa3I0KEHUs, 3aMEIlIeHHs], 0OMEHA).

Xumuueckuui IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMMOCYA0H, NMpaBUjiaMu paboThl B 1a0OpaTopuu u
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPY/IOBaHHEM, U3yUE€HUE U OMHCAHUE
¢bu3nuecKuX CBOMCTB O0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPAacCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCALUSI BOJbI) U XUMHUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCJIOTOM) SIBIEHUN, HAOII0ICHUE U
ONMCAaHUE NPHU3HAKOB MPOTEKAHUS XWMHYECKUX peakiui (paslioxKEeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe THMAPOKCHUIA
menu (I1) mpu nHarpeBanuu, B3auMoJiecTBHUE kele3a ¢ pacTBopoM coiu meau (II),
U3Y4YEHHE CIOCOOOB PA3IEIICHHS] CMECEH: C MOMOILIBIO MAarHuTa, (UIBTPOBAHUE,
BBINIAPUBAHUE, JUCTHLISAINSA, XpoMaTorpadusi, MpoBEJCHNUE OYUCTKH TTOBAPEHHON
cony, HaOJIOAEHME U ONHMCAHME  PE3yJIbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsI MacChl, CO3JaHHE MOJEeJeH MOJIEKYII
(IIapoCTEepPKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajeMeHT M MpoCToe
BelecTBo. Haxoknenue kucimopoma B mpupoie, (GU3MUYECKUE U XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenuwe kuciopoma. CrocoObl
NOJIYYEHHs] KUCIopoAa B J1a0OpaTopud W OPOMBIIUIEHHOCTH. KpyroBopor
Kucaopoja B mpupoje. O30H — aluIoTpoIHas MOIU(UKALHS KUCIOPOa.



TernoBoit 3¢hdekT XUMHUYECKOW peakluud, TEPMOXUMUYECKHUE YpaBHEHUS,
3K30- U DHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HECHHE
BO3/lyXa, YCWJICHUE TapHUKOBOTro 3¢ (deKra, pa3pynieHue 030HOBOTO CJIOS.

Bonopon — anemenT u npocroe BemecTBo. Haxoxaenne Bogopoaa B mpupoe,
dbu3nUecKre u XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI oayueHus. Kuciaorsr
Y COJIH.

Monsipabiii 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbL. Boma kak pactBoputenb. PacTBOpBHI.
HacepiieHHble 1 HEHaCBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J14 BEIIECTBAa B pacTBOpE. XUMHUECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Posib pacTBOpOB B mpupojiec U B KU3HU 4eoBeka. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coemnmHennit. Oxcunbl. Knaccuduxarus
OKCUJIOB:  cojieoOpasyiomue (OCHOBHBIE, KHUCIOTHBIC, amMQpOTEepHbIE) U
HeconeoOpaszyromue. Homenknarypa oxcuaoB. Duzmyeckne U XUMUYECKHE
cBoMcCTBa OKCHAOB. [loryueHrne oKkCuaoB.

OcHoBanusa. Knaccupukanuss oOcHOBaHUHM: INENOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmil. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuu. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. @usnyeckue u
XAMUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHOocTH MerayuioB H. H. bekerosa.
[lony4yenue KuCIoOT.

Conu. Homenknarypa coneil. @u3nueckue u XUMUYECKHE CBOICTBA COJEH.
[Tony4denue coneu.

I'enetnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCAMHEHUIA.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE ONPEJCICHUE COAECPKAHUS KUCIOPOAa B BO3AYyX€, IMOJNyUYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHHE CBOWCTB KHUCJIOpOjaa, HAOI0IeHNe
B3aMMOJICHCTBUSl BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHHUS U
peKpalieHus ropeHus (Imoxapa), 03HaKOMJIEHUE ¢ 00pa3aMu OKCHUJIOB U ONTUCAHUE
WX CBOMCTB, TMOJy4YeHUE, COOMpaHHE, pACIO3HABAHUE U U3YUYECHHUE CBOICTB
BOJI0poJia (ropeHue), B3aumo/ieiicteue Bogopoaa ¢ okcuaoM meau (II) (BozmoxHo
UCIIOJIb30BAaHUE BUICOMATEPUAJIOB), HAOIIOACHIE 00PA3II0B BEIIECTB KOJIMYESCTBOM
1 Monb, uccienoBaHHe OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMPENEIIEHHOW MACCOBOM IOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBl C METa/lIaMH (HATPUEM H
KaJIblliEM) (BO3MOXKHO MCIIOJIb30BAHUE BHUJEOMATEpPUAIIOB), HCCIEA0BaHUE
00pa31ioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpPACKU MHIMKATOPOB B paCTBOPaX KUCJIOT M IIEJI0UEH, U3yUEHNE B3aUMOACHCTBUSA



okcuga meau (II) ¢ pacTBopom cepHOI KUCIOTHI, KHCIOT C METaJJIaMH, peaKiui
HEWTpaau3aluy, NOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTajiia IpYyruM U3 pacTBOPA COJIM, PELICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BaxxHenme Kiacchl HEOPraHMYECKUX COEAUHEHUID.

Ilepuoanyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
yiemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKK KIACCUPUKAIIMU XUMHUYECKUX dJeMeHTOB. [loHsaTne o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W IIETOYHO3EMEJIbHbBIE METALIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT aM(oTepHbIE OKCUIBI
Y TUAPOKCHUBI.

[Tepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. Kopotkonepuonnas u nimuHHoniepuoaHas popmel [lepuonnueckoi
cucreMbl xumuueckux sneMeHToB . M. MengeneeBa. Ilepuongsl u rpynmsl.
DU3NYECKNN CMBICI HOPAIKOBOTO HOMEPA, HOMEPOB IIEPUO/IA U TPYIIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKHX  3JIEMEHTOB
[Tepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA 110 ero noyioxkeHuro B [lepuonnueckoii cucreme 1. 1. Menzaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS paauyca aTOMOB XHWMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPyMIaM U Nepruoaam.

3nauenue [leprnogmueckoro 3axkona u [leprnoanyeckoit CUCTEMBI XUMAYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — y4€HbIM U
rpaXIaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass M HEMOJSIpHas) CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenb  okucneHusi.  OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipoueccsl OKnCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaJUIOB, B3auMOJECHCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, INPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIUN
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUSA).

Mescnpeomemmnuie ceasu

Peanmzannst MeXNpeAMETHBIX CBSI3€M NpPH W3YyYEHUMM XHMHU B 8 Kiacce
OCYLIECTBJISIETCS. 4YEpe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMU U1 OTJEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.



OO01ure ecTeCTBEeHHO-HAYUYHbIE MOHSATHSA: HAyYHbIH (PakT, TUIIOTE3a, TEOPUs,
3aKOH, aHaJU3, CHUHTE3, Kiaccuukamus, TMepUOJUIHOCTh, HAOJIOJICHHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®du3znka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaAMOaKTUBHOCTh, MOJIEKYJIa, SJEKTPUYECKUN 3apsj, BEUIECTBO, TEJIO, O00BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIUYMHBI, €IUHUIIBI
U3MEpPEHHUs, KOCMOC, TUIaHEeThI, 3B€3/1b1, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE TTOPOIBI, TIOJIC3HBIC
MCKOIa€MbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XUMHYecKasi peaKkius

[Iepnonmueckuit 3akoH. Ileproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOMICTB
XUMHYECKHUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KNS, KANbLUA U UX COEAUHEHUM
B COOTBETCTBUM C TMOJIOKEHHEM »JJeMeHTOB B Ilepuomuueckoit cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHJbl XUMUYECKOW CBSI3U. THUIBI KPUCTALITMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BHJ1a XUMHYECKOH CBSI3U.

Knaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMUuecKuX peakivii Mo pa3IunyHbIM MpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(]dekTy, mo
U3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKHX IJIEMEHTOB, IO 0OpaTUMOCTH, MO
Y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKINHU, TEPMOXUMHUUYECKUE
ypaBHEHHS.

[Tonsitue o ckopoctu xuMuueckon peakiuu. [loHsiTne 00 00paTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusix. [IoHsATHe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonarue o karanmse. [loHsTue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKUUU M TOJIOKEHHUE XHUMHYECKOIO

paBHOBECHSI.
OKHCIANTENBHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOM  pEaKIUu. CocraBneHue  ypaBHEHUU

OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMiA C  HWCIIOJB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopust ANEKTPONUTHUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katuonsl, aHnoHbl. MeXaHu3M JUCCOLMALIMM BEIIECTB C PA3JIMYHBIMU BUJIAMH
xuMuueckoit cBsa3u. Crenenp aucconuanu. CUiIbHbIC U CIA0bIE DJIEKTPOJIUTHI.

Peaxiuu nonHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEAKIIMHA HOHHOTO OOMEHa,
MOJIHBIE M COKpAlllEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBoilcTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHUM 00 3IEKTPOIUTUUECKON TUCCOLUALIUU.
KauecTBeHHbIe peakiiu Ha UOHBL. [[OHSATHE O THIIPOIU3E COJEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HeMeTasioB (Tpadura M anmasa), CJIOKHBIX BEIIECTB
(xJopuma HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peaKIuu
OT BO3JCHUCTBUS PA3NMYHBIX (PAKTOPOB, HCCIEIOBAHHE BJIEKTPONPOBOAHOCTU
pPacTBOPOB BEUIECTB, MpoOIecca JUCCOLMALIMH KHCIIOT, IIEJI0UEH U cosel (BO3MOKHO
UCIIOJIb30BAaHUE BHUAECO MaTEpPHUAJIOB), MPOBEIACHUE OIbBITOB, WIIOCTPUPYIOMINX
OpU3HAKK TMPOTEKAaHMsI peakIMii HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHUE Ta3a, oOpa3oBaHUE BObI), OMBITOB, WJUIFOCTPUPYIOUIUX MPUMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKkiuid (TOpeHHue, peakiuu pas3lioKeHUs,
COCAMHEHHUsI), pPAcClNO3HABAaHWE HEOPraHMYECKUX  BELIECTB C  IMOMOIIbIO
KAUEeCTBEHHBIX PEAKLIUI HA HOHBI, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTaJnibl U MX COeIMHEHUS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nuecKkue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA IPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTaJUlaMHM, HEMeTaJlaMH, Ieinoyamu). Xiopooaopohd. ComnsiHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4YeHUE, MpUMEHEHue. JleiicTBue xjopa ©
XJIOPOBOAOPOJA HA OPTaHU3M YeJIOBEKa. BakHeWIne XJIOpUIbl U UX HAXOKICHHE
B IIPUPO/IE.

O6mras xapaktepuctuka d1aeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue M (pusmyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAa U Cephbl. AJIIOTPOITHBIE MOAU(PHUKAIIUN KUCIOPOIa
U cepbpl. XuMu4eckue cBoiicTBa cepbl. CepoBOmOPO, CTpoeHHE, (PU3HYECKUE U
XuMuueckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, GU3NIECKUE U XUMUYECKHUE CBOMCTBA (00IIHe KaK MpeICTaBUTENS
KJlacca KUCJIOT U crnenrduueckue). XUMHUUECKUE PEeaKlnM, JeKallue B OCHOBE
IPOMBIIIEHHOTO CcHoco0a MOdy4YyeHusi CepHOM KuciaoThl. [IpuMeHeHue cepHoU
KucioThl. CONM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs pEeakius Ha Cyab(aT-HOH.
Haxoxnenue cepbl u €€ COCAMHEHUM B NpUpOAEC. XHMHUUYECKOE 3arps3HCHUE
OKpY>KaloIlel Cpeibl COCIMHEHUSIMH cepbl (KHCIOTHBIE OXIHW, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPaISHHUS.



OO6miast xapaktepucTtuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTU CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
(du3nueckre 1 XuMHYecKre cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
¢usnyeckue U XMMHUECKUE CBOMCTBA, ONyueHue U npuMenenue. Coinu aMMOHus,
ux Qu3nyeckue U XUMUYECKUe CBOICTBa, mpuMeHeHne. KauecTBeHHas peakuus Ha
HMOHBI aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJydeHHe, (PU3MUYECKUEe M XUMUYECKHe
cBOMcTBa (0OIIME KaKk MPEACTaBUTENsl Kjacca KHUCIOT U crnenuduueckue).
Hcnonb30BaHre HUTPATOB U COJIEH AMMOHHMSI B KAUECTBE MUHEPATIbHBIX Y I0OpEHU.
XVWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpellbl COEIMHEHUSMH a30Ta (KUCIOTHBIE
JOKIIM, 3arps3HEHUE BO3yXa, MOYBBI U BOJ0EMOB). Docdop, amIoTpomHbIe
Moaudukanuu docdopa, uznyueckue U xumuieckue cpoiictra. Oxeun gocdopa
(V) u dochopHas kucnora, puznueckue U XUMHUYECKUE CBOMCTBA, MOJIyUYEHUE.
Ucnonp3oBanue hochaTtoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mras xapaktepuctuka 31emMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIEHUS. Y TJIepO/1, AJTIOTPOIHbIE MOTU(DUKAINY,
pacnpocTpaHeHue B MPUPOJE, PU3MUECKHEe U XMMUYECKHE CBOMCTBAa. AncopOius.
Kpyrosopotr yriepoma B mpuponae. Oxkcuabl yriiepona, Ux (Quanueckue Hu
XUMUYECKUE CBOWCTBA, JEHCTBHE HAa JKUBBIE OPraHU3Mbl, [IOJIYyYEHUE U
pUMEHEHHE. DKOJOTHYECKHE MPoOJIeMbl, CBA3aHHbIE C OKcuaoMm yriuepoaa (IV),
rUNoTe3a TJI00ATBHOrO TMOTEIJICHUS KIMMaTta, MapHUKOBBIM 3(ddexT. YroiapHas
KHCIIOTa U €€ CONM, UX (PU3NYECKHEe U XHMMHUYECKHE CBOWCTBA, MOJy4YEHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEILCKOM XO31CTBE.

[TepBoHavasibHBIE MOHATHA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, 3TaHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOAHBIA Tra3, HEPTb),
OPOAYKThl UX MepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTrie 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: KHUpax, OeJKax, yrieBojgax — U ux
pojii B OKM3HM 4eloBeKa. MarepualibHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COEIMHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJIYYEHUE U
npumenenue. CoequHeHus KpeMHus B npupoje. O61mue npeacTaBieHns 00 OKCHIe
kpemaus (IV) u xpemaueBoii kucimore. CHIMKATHI, UX MCIOJb30BaHUE B OBITY, B
IIPOMBIIIEHHOCTH. BaxkHeillue cTpouTeNnbHble MaTepuaibl: KepaMHKa, CTEKIIO,
IEMEHT, OeToH, xene300eToH. I[lpobiembl 0€30MaCHOTO  UCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3I[0OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
IIPOBE/ICHUE KAaY€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIIOICHUE MPU3HAKOB



UX TPOTEKAHMsSI, OMBITHI, OTpaKalIKUe (QU3NYECKHUEe M XUMHUYECKHE CBOMCTBa
rajjoreHOB M HUX COCIWHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOR),
03HaKOMJIEHUE C 00pa3aMu XJIOPUIOB (FaJIOT€HHI0B), O3HAKOMIICHHUE ¢ 00pa3iiaMu
ceppl U €€ COCNMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE BHICOMATEPHUAIIOB),
HaOJII0ICHHE TIpoliecca OOYTIIMBaHUS caxapa MoJI IeWCTBHEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, U3YYEHUE XUMHUECKIX CBOMCTB pa30aBI€HHON CEpHON KUCIIOTHI,
MPOBEJICHNE KaUeCTBEHHON peakIuM Ha CyJib(paT-uoH U HAOIIO/ICHHE TTPU3HaKa e
OPOTEKaHUs, O3HAKOMJIEHUE C (PU3MYECKMMHU CBOWCTBAMM a30Ta, ¢ocdopa U HX
COeTMHEHMM (BO3MOYKHO HCIIOIH30BAaHUE BHUIEOMATEPHAIIOB), 00pa3iaMy a30THBIX
u dochopHbIX yaoOpeHui, mojydeHne, coOMpanue, paclio3HaBaHUE U U3y4YCHUE
CBOWCTB aMMHaKa, NPOBEIACHUE KAYECTBEHHBIX pPEAKUM HAa HOH aMMOHHUS U
dbochar-uoH W U3yYEHHE TPU3HAKOB HUX TNPOTEKAHHUs, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), M3YyUYCHUE MOJIEJEH KPUCTAUIMYECKUX PEETOK aimasa,
rpaduta, (QysuiepeHa, O3HaAKOMJIEHHE C MPOIIECCOM aJCOpPOIUMU PaCTBOPEHHBIX
BCILIECTB AKTHUBHPOBAHHBIM YIVIEM W YCTPOWCTBOM NIPOTHUBOTa3a, IOJy4YEHUE,
cobupanue, pacrio3HaBaHUE W U3YYEHUE CBOMCTB YTJIEKUCIIOrO rasza, MpOBEJCHUE
KAueCTBEHHBIX pEaKIUii HA KapOOHAT U CHJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
NPOTEKaHMs, O3HAKOMJICEHWE C MPOAYKUMEH CUIMKATHOW MPOMBIIIIEHHOCTH,
pelIeHNE SKCIEPUMEHTAIBHBIX 3a7ad MO Teme «BakHeWline HeMEeTalulbl U X
COCMHEHUS.

MeTaJibl U MX COeIMHEHU S

OO6mrast xapaKTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJIOB HA OCHOBaHUU
ux TnonoxeHus B llepuomuueckon cucreMe XUMUYECKUX diiemeHToB . .
MenpneneeBa u ctpoeHus: aromMmoB. CTpoeHUE METaIOB. MeTamndeckas CBs3b U
METAJUTMYECKasT ~ KpUCTa/UIMUecKass  pemeTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaiuioB. U3NYecKne U XMMUYECKHE CBOMCTBA MeTayioB. OOmue
CIoCcOOBI TOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3uM METauioB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOoppo3uu. CruiaBel (CTallb, YyT'YH, TIOPATIOMUHHMN, OpOH32)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ilenoynbie MeTamibl: noyioxkeHue B Ilepronuueckoil cucTeMe XMMUYECKUX
sanemeHToB JI. 1. MeHaeneeBa, CTpOCHHME UX aTOMOB, HaXxOXKJCHUE B MPUPOJE.
du3nuecKkre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpusi U Kanusi). OKCUIbl 1
TUAPOKCUABI HATpus W Kauus. [IpuMeHeHWe WIENOYHbIX METAIOB M MX
COCIMHEHUM.

[[lenouyno3eMenbHble METAJUIbI MAarHMid MW KalblMH: IIOJIOXKEHHE B
[lepuoanueckon cucrteme xumudeckux sneMmeHToB . M. MenaeneeBa, crpoenue
UX aTOMOB, HaXOXJICHHE B IIpupojic. PU3ndyeckre 1 XMMUYECKUE CBOMCTBA MarHus



U Kaiplius. BaxkHelmme coequHeHHS Kalblus (OKCHUJ, THAPOKCHI, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TI0J1I0)KeHUE B [leproinueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HaxXOXJCHHE B mnpupoje. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMSI. AM(POTEpHBIE CBOMCTBA OKCUIA W THIAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HAaXOXKICHHE B npupone. PU3MYECKHE H
XHMHUYECKHE CBOMCTBa kene3a. OKCuabl, THAPOKCHUIBI U cou keie3a (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJIyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE ¢ o0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMHU, U3YYEHHE  PE3YyJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KaJIbIIMS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS Kee3a B KUCIOPOAE
(BO3MOKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIMi HA MOHBI: MarHus, KaJblMsl, aTFOMUHUS, IIMHKA, xKene3a (1)
u xenesa (III), menu (II), HaOmromeHWE W OMHCaHWE IIPOIIECCOB OKpAITMBAHUS
MJJaMEHW MOHAMU HaTpusl, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUAPOKCHUJIA IMHKA, PEUICHUE SKCIIEPUMEHTANIBHBIX 3374 10 TeMe «Baxueliue
METaJUJIbl U KX COECTUHEHHUS.

XUMHA U OKPYKAKIIafA cpeaa

BemecrBa u Marepuanbl B MOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUECKUX peakiuil B ObITy. [lepBas momoinb npu
XUMHUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarouehd cpeinl (MpeaeibHasl I0IMyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1/1K). Poas Xxumuu B penieHnn SKOJIOrMIeCKUX
npoosem.

Xumuueckuii IKcnepumenm:

U3yueHHe oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJIMMEPHBIC
MaTepualbl).

MesicnpeomemHnuwle ceasu

Peanuzanust MeXnpeaMETHBIX CBSI3€M NMpHU HM3YyYeHUM XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS 4YE€pe3 HCMOJb30BAaHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.



OOme ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4HbIH (pakT, TUIIOTE3a, 3aKOH,
TCOpHsl, AaHalU3, CHUHTE3, Kilaccu(UKanus, TMEePHOAUYHOCTh, HAOJIOICHUE,
IKCIEPUMEHT, MOJICIIUPOBAHUE, W3MEPEHHE, MOJCINb, SBJICHUE, ITaPHUKOBBIMI
3 PeKT, TEXHOIOTHS, MaTCPHAIIBI.

dusuka: MaTepusi, aTOM, HJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIHI,
PalMOaKTUBHOCTb, MOJIeKyJIa, AIIEKTPUUYECKUN  3apsj, POBOTHUKH,
HOJYIIPOBOJIHUKHU, JIUDJICKTPUKH, (OTORJIEMEHT, BEIIECTBO, Telo, OO0BEM,
arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTb, KPHCTAITUIECKAsT
peméTKa, CIUIaBbl, (PU3UYECKUE BEIUYMHBI, CIUHHIIBI W3MEPEHHUsS, KOCMHUYECKOEe
IPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, COIHIIE.

buosnorusi: ¢ortocunres, apixanue, Ouocdepa, KOCUCTEMA, MHHEPAIHHBIC
yIOOpEeHHUs, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIbI, TOPHBIE TOPOIbI, TIOJIE3HbIE
MICKOTIaeMbI€, TOTUINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O  OOIIETO
o0pa3oBaHMs JOCTUTAlOTCS B XO0/A€ OOy4YeHUS XUMHHM B €JUHCTBE Y4eOHOU u
BOCIIUTATEIbHOU ACSATEIBHOCTA B COOTBETCTBUH C TPAJIULIUOHHBIMH POCCHICKUMU
COIMOKYJIbTYPHBIMH M JYyXOBHO-HPAaBCTBEHHBIMH I[IEHHOCTSIMH, TNPUHSITHIMU B
oOliecTBe MpaBWJIaMU M HOPMaMH TOBEICHHS U CIOCOOCTBYIOT Mpoleccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COIMAIM3AIUN O0YyHYArOITUXCS.

JIM4HOCTHBIE ~ pe3yJIbTaTbl  OTPAXarOT  TOTOBHOCTh  OOYyYarOIIMUXCS
PYKOBOJICTBOBAThCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAUUA W
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTH:

1) mIaTpUOTHYECKOTO BOCIIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAaydyHOMY HACJEIUI0, TOHUMAHUSI 3HAUYCHHUS XUMHUYECKON HAayKu B >KU3HU
COBPEMEHHOTO O0O0IIeCcTBa, CIOCOOHOCTH BJIAJAETh JOCTOBEPHOW WH(MOpMmarmen o
NEPEAOBBIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

IOPEACTAaBICHUS O COLMAIBHBIX HOpPMax M MpaBUaX MEXIMYHOCTHBIX
OTHOIIEHUHN B KOJUICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTM K pPa3HOOOpa3HON COBMECTHOM JEeATEIbHOCTH NPHU BBINOJHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBIMOJHEHUM XUMHUYECKHX SKCIEPUMEHTOB,
CO3JaHUU yYEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO U B3aMOIIOMOIIN
B IIpoliecce 3TOM y4eOHOH AesITebHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TOCTYIIKM CBOMX TOBApHILEH C MO3UMLUMH HPABCTBEHHBIX M MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECKNE TPEICTABICHNS O BEIIECTBE M XWMHUYECKOW pPEAKLUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTAaBJISIOLINE
OCHOBY JJII TMOHUMaHUS CYIIHOCTHM HAy4YHOM KapTHUHBI MHUpa, MpEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPHUPOABI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJUMBbIE I OOBSICHEHUS HAONIOAAeMBIX MPOLIECCOB U SBIICHUM,
M03HABATENbHOM, MH()OPMAIMOHHOW M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl € Y4YEOHBIMM TEKCTAMH, CIPAaBOYHOU



JUTEpPaTypor, JOCTYIIHBIMH TEXHUYECKUMU CpeACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTHh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W  HMCCIIENOBATEIHCKOU
NeSITeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHCHIILIEM;

4) popMupoOBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU JKWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU Ha 37I0POBBIN 00pa3 *KWU3HHU, OCO3HAHWUE TOCIEJCTBUN U
HETPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJUMOCTH COONIOJICHUs] TMpaBuid 0€30MacHOCTH Tpu  OOpalleHun ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) Tpy10BOro BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUEeHHIO TTpodeccuii U Tpy/ia pa3inyHOTO PO/,
YBOXEHHUE K TPYy U pe3yJibTaTaM TPYI0BOU JESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAaHMM 10  XHMHH, OCO3HAaHHBIH  BBIOOD
WHJVMBUAYaIbHOU TPACKTOPUU MPOJIOHKEHUST 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccnoHanbHON NeITEIHPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalTUPOBATHCS B TPOdeCCUOHATILHON Ccpeie;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 11€7€CO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAHUE LEHHOCTH 3/I0POBOT0 U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTHU COOJIIOJACHUS
npaBuUJl 0€30MaCHOTO MOBEICHUSI P pabOTE C BEIIECTBAMU, a TAKKE B CUTYalIUSIX,
YIPOKAIOIIKNX 3I0POBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJIy4aeMbI€ MPU U3YYCHUU XUMHH, IS
pellieHus 3a1a4, CBA3aHHBIX C OKPY>KaIOIIeH MPUPOAHON CPpEeaon, sl TTOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
SKOJIOTMYECKUX NPOOJEM U MyTel MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeTampeaMeTHBIX PE3yJIbTATOB BBIACISIOT 3HAYUMBIE JUIS
dbopMupoBaHUsS MUPOBO33PEHUSI OOIIEHAYYHBIC MOHATHS (3aKOH, TEOPUS, IPUHITUII,
runore3a, (QakT, CHUCTEMa, TIPOIECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX TIpEeAMETax W IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (OPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHMHE MHpA, U YHUBEpCaJIbHbIe yueOHbIE NeUCTBUS (I103HABATENIbHbIC,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpble obOecreunBaloT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHMIO M OCYIUECTBIEHUIO Y4YEOHOMU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Ba3oBble Jiorunyeckue AeiicTBHA:

YMEHHUSI HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICI XHUMHUYECKUX TMOHSATUN (BBIACIATH WX XapaKTEpPHbIC
PU3HAKK, yYCTAaHABIMBATh B3aMMOCBSI3b C JPYTUMHU TIOHSTHSIMH), WCIIOJIH30BAThH
MOHSATHS 1711 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SBJICHHUM, BEIOMpPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKALMM XUMUYECKUX BEIIECTB M XUMHUYECKHX PEAKIUH,
yCTaHABJIMBATh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTHUH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOIIECCE TMO3HAHUS TOHATUS (TMPEIMETHbIE U
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIN, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh IUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢opMyna W ypaBHEHUE
XUMUYECKON PEeaKIuu — MPU PEIICHUH Y4eOHO-TTO3HABATENbHBIX 3aja4, ¢ YUETOM
ATUX MOJENBHBIX MPEJICTABICHUN BBISBIATh U XapaKTepU30BATh CYIIECTBEHHbBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, TMPUYMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SIBJIICHUSIX.

Bba3oBble ucciaeaoBarTeabCKHe AelCTBUSA:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI sl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOPETeHNE OMbITa M0 TUIAHUPOBAHUIO, OPraHU3AlMM W TIPOBEJICHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOloaaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJeIaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOIO COJEpKaHHUs, CIPABOYHbBIC
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE TPUMEHSTh pa3Iu4yHble METOJbl U 3alpOChl MPU MOUCKE U O0TOOpe
uH(pOpMaIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBbITA B
o0JacTl UCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIBHYIO (JOpMY MpecTaBIeHUsT HHGOPMALIK U
WUIIOCTPUPOBATh PpEIIAEMbIe 337a4d HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu popmamu rpavku 1 MX KOMOMHALUSAMY;

YMEHHE HCIOJIb30BaTh U AaHAJIU3UpPOBaThb B IIpoliecce Y4YeOHOH W
UCCJIeIOBATEIHLCKON JEATEIHbHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HAa COCTOSIHUE OKpYKarolehd MNpUpoaHON
Cpelbl.

KoMMyHHMKATHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

YMEHHSI 337]aBaTh BOIPOCHI (B XO/€ Iraora u (Wim) JUCKYyCCUM) MO CYyIIECTBY
oOcyxmaemMoii TeMbl, (QOPMYJIHpPOBATH CBOM TNPEIJIOKEHUS OTHOCHUTEIIHHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pPe3yJbTaThbl  IMO3HABATEIbHOU
NEATENBbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1ab0paTopHOI paboTHI IO UCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEeHUsI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJILHOM M MCCIIEIOBATEIbCKOM  AESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUs
no3uiui (00cyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OINpEIECICHHEe KPUTEPUEB [0 OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBUSA:

YMEHHUE CAaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBJISITh, KOHTPOJIMPOBATH M TMPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTh, BIOUPATh Hanbosee 3PpPpeKkTuBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOSTEIbHO COCTaBJISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBI QITOPUTM  JEUCTBUUA NPU BBINOJHEHUU 33JaHUM C YUYETOM
NOJyYEHUs] HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEILECTBAaX M PEaKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LEJIH, YMEHUE
UCIOJIb30BaTh M aHAIIM3UPOBATH KOHTEKCTHI, MIPEJIaraéMble B YCIOBUU 3aJIaHUN.

NNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepaibHOM pabodeil mporpaMMoHu,
BBIICJIAIOT: OCBOCHHBbIE OOYYaIOIIMMHUCS Hay4yHbl€ 3HAHUS, YMEHUS U CIOCOOBI



nercTBul, crnenuduUecKkue JUIA  IpeAMeTHOHM o0nacth  «XUMUS», BHUIBI
NEATeIbHOCTH 1O  MOJYYEeHWI0 HOBOIO  3HaHMS, €ro HHTEpIpeTalny,
npeoOpa3oBaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xoniy oOyuenus B 8 kiacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE

JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpO/IHASI M HEOJAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHash Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHB
OKUCJICHMS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHHUS, PEaKIUU 3aMEUICHUs, pPeaKIuu
o0MeHa, PK30- ¥ SHJIOTEPMHUUECKHE PEAKIINH, TEII0BOM A((EKT peakinm,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalIb, pauyC aToMa,
XUMUYECKasl CBsI3b, MOJISIPHAS U HEMOJISIpHAS KOBAJICHTHAs CBSI3b, HOHHAS
CBSI3b, HWOH, KaTMOH, aHHUOH, pPAacCTBOP, MaccoBas JOJis BEIIeCTBa
(mpolieHTHAs! KOHIIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX TIOHSATUHA U
MPUMEHSTH 3TH NOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLCHHII;

e HCNOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsI COCTaBJieHHs (popMyn
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpPENETATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCIIEHUS  DJJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEAUHEHHN MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHAas) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpseiBaTh cMbIciH Ilepuonnueckoro 3akona JI. W. Mengeneena:
JEMOHCTPUPOBAaTh MOHUMAHHE MEPUOAUYECKONM 3aBUCUMOCTU CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepromuueckoit cucreme,
3aKOHOB COXPAHEHHUS MAacCChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH M XapakTepus3oBaTh TaOIMuHYO QopMy Illepuomnyeckoit
CHUCTEMbl XHMHMYECKHX DJJIEMEHTOB: pa3auyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIIME TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabaune «llepumomnueckas cucTteMa XuMHYeckux diemeHToB J[. H.
MeHnpneneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij spa, 00Iee YhCio dJIEKTPOHOB
U pacrpeiesieHle UX MO0 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (0 YUCIAy U COCTaBy YYAcCTBYIOIIMX B pEaKLUU
BEIIECTB, M0 TEIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMUMHYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKasi ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU TIPOTEKaHUS XHUMHYECKUX IPEBPALLICHUI B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOTO »dJeMeHTa Mo (opmysie COeIUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTE PACUETHI 10 YPABHEHHUIO
XUMUYECKOUN pEeaKInH;

IPUMEHSATH OCHOBHBIE OINEpALlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIN3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTEeMaTU3aluI0, KiacCUu(UKaIuio,
BBISIBJICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3€d — I M3y4YEHHs CBOMCTB
BEIIECTB M XHMHMUYECKUX pEaKIUi, ECTECTBEHHO-HAYYHBIE METOJbI
NO3HAHUA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBIA U MBICJICHHBIN );

CJIe10BATh MPaBUJIaM MOJb30BAHUS XUMUYECKON OCY 101 U 1a00paTOPHBIM
o0opynoBaHHEM, a Takke IMpaBwiaM oOpallleHuss C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBIMOJHEHUIO JIa0OPAaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia M KHCIIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHOM
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMUYECKHE SKCIEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYyC, (heHON(PTAICHH, METUIIOPAHK

U IpyTHE).

K koHiry oOydeHusi B 9 kiacce npeMeTHbIC pe3yibTaThl HA 0230BOM ypPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

pacKpbIBaThb CMBICI OCHOBHBIX XWMHMUYECKUX IOHATHUN: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJIEHUS, XUMUYECKas pPEeaKUusi, XUMUYECKasl CBA3b, TEIIOBOU 3(P(DEKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  IJIEKTPOJIMTHI,
HEIJICKTPOJIUTBI, JJIEKTPOJIMTUYECKAST IUCCOLMALMUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaau3arop, XHWMHUYECKOE paBHOBECHE, OOpaTUMblE U



HeoOpaTUMbIe pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCJIIEHHE U BOCCTAHOBIICHUE, AJIIOTPOIIHS,
amM(pOTEPHOCTb, XUMUYEecKas CBSI3b (xoBaJeHTHAs, HMOHHas,
METAJUTUYECKAs ), KpUCTAIUTMYECKAS PEIIETKA, KOPPO3US METAILIOB, CILIABBI,
CKOpPOCTh XMMHUYECKOW pEaKUUH, MPEAETbHO AOIMYCTUMAasi KOHILIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU TOHSATHUS MPU ONMMCAHUM BELIECTB U UX MPEBPAILCHHUII;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHUS (HOPMYT
BEIIECCTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX paA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpeAenéHHOMY KIJIacCy COEOUHEHHH 1o ¢opMylaM, BHJ XUMHUYECKOU
CBSI3U (KOBAJEHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA 10 XUMHUYECKOU (opmyJie, XapakTep Cpenbl B
BOJIHBIX PAacTBOpPAaX HEOPTraHWYECKUX COCIAMHEHUM, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOT'O BELIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona [J[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnnunyio Gopmy Ilepuoanueckoil cuCTeMbl XMMHYECKUX D3JIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpynma)» U «mnodoyHas
noarpynmna (b-rpynna)», manbsle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HauEHUS, KOTOPHIE UMEIOTCS B IEPUOANIECKON TaONIUIIE, C YUCITIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apan  sApa, oOlIee YHCI0 JJIEKTPOHOB U pACHpEesieHHEe HUX IO
3JIEKTPOHHBIM CJIOSIM), OOBICHSTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpeaerax MallbIX NEpPUoJO0B U
[JIABHBIX MOJArPYI C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy W COCTaBy YYAaCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 U3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOMIME U ClenuPUUecKue XUMHYECKUE
CBOWCTBAa NIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKAAsl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOM JHCCOLMAIMU  KHUCIOT,
1IEJIOYEHN U COJICH, TTOJIHBIE U COKPAIIEHHBIC YPABHEHUSI PEAKIIMK HOHHOTO



oOMeHa, ypaBHEHHS peakiui, IMOATBEPKIAIOMUX CYIIECTBOBaHUE
TCHETUYECKOM CBS3M MEXK/y BEIICCTBAMH PA3TMYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIIMTEIILHO-BOCCTAHOBUTEIBHBIX — PEaAKITUi
IIOCPEJACTBOM COCTABIICHHSI SJICKTPOHHOTO OaJlaHca 3THX PeaKInii;
IIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHUS XUMHYECKUX TIPEBpaIlCHUNA B Pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJISPHYIO MacCChI BEIIECTB,
MacCOBYIO JIOJIFO XHMHYECKOIO JJIEMEHTa 1o (GopMyJie COCIHMHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 110 YPAaBHEHHIO
XUMUYECKOUN peaKInu;

coOJTr01aTh TIpaBuJIa MOJIb30BAHMS XUMUYECKON TTOCYI0N B Ta00paTOPHBIM
obopymoBaHueM, a TakKe TMpaBuja oOOpareHusi C BEIECTBAMH B
COOTBETCTBHMM C HMHCTPYKIIUSMH II0 BBITIOJTHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OTBITOB I10 MOJYYSHUIO U COOUPAHUIO ra3000pa3HBIX BEIIECTB
(aMMHaKa U yTJIeKUCIIOro ras3a);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIECTB: PACIO3HABATH OMBITHBIM IMyTEM XJIOpUI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIAPOKCHUII-WUOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMH MBICTUTEIIBHON NEATeIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTH3aIluI0, BBISIBICHUC
NPUYUHHO-CJICJICTBEHHBIX CBSI3€d — JIJI1 M3YYCHHS CBOWMCTB BEIECTB U
XUMUYECKUX pEakKlMi, eCTeCTBEHHO-HAy4YHbI€ METOJIbl IO3HAHUSI —
HAOJIFIOICHNE, M3MEpEeHHe, MOJCIMPOBAHNE, SKCIICPUMEHT (peajbHBIM U
MBICJICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HaumeHoBaHue pa3iesioB KoanecTso 1acos DaexkTpoHHbIe (IUPPOBbIE)
n/n U TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
Pa3znen 1. IlepBoHayaibHble XUMHYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
€CTECTBO3HAHHUS U
1.1 . 5 bubmuoteka [{OK https://m.edsoo.ru/7f41837¢
MPAKTHIECKON
JESATETLHOCTH YeJIOBEKa
BemecTBa u xumMuieckue
1.2 - 15 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
peaxiuu
Uroro no pazaeny 20
Pa3nen 2. BaxkHeiilue npeacTaBuTe 14 HEOPraHUYECKHUX BelECTB
Bosznyx. Kucnopo.
2.1 w oA 6 bubnuoreka I{OK https://m.edsoo.ru/7f41837¢
[TonsiTre 06 oxcuaax
Bonopoa.Ilonsitue o
2.2 AOPOA 8 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
KHCJIOTaX U COJISIX
Boga. PactBopsl. [Tonstue
2.3 A P 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
00 OCHOBaHUSX
OCHOBHBIE KJIaCChI
24 HEOPraHUYECKUX 11 bu6mumoreka LIOK https://m.edsoo.ru/7f41837¢
COEMHEHHI
Uroro no pazgeny 30

Pazpnen 3. Ilepnoanueckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB /I. . Menneneena.
Ctpoenue aToM0B. XumMudeckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHU




[leproanueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHYECKUX AJIEMEHTOB /[[. 7 bubnuoreka LJOK https://m.edsoo.ru/7f41837¢
N. MenneneeBa. CtpoeHue
aToMa
XUMUYECKas CBA3b.
3.2 BOS::ZE:;?ETII};)IG 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
peakiuu
Wroro no pazneny 15 bubnnoreka [{OK https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmuoreka L[IOK https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




9 KVIACC

Ne
n/n

HaumeHnoBaHue pa3jiesioB
H TeM NMPOorpamMMbl

KoaudecTBO 9acoB

Bcero

JuexkTpoHHbIe (HU(pOBbIE)
o0pa3oBaTe/bHbIC PeCypChl

Pa3znen 1. BemecTBo 1 XUMHYEeCKHE peaKuu

1.1

[ToBTOpenue u yriyonaenue
3HAHHU OCHOBHBIX Pa3zesioB
Kypca 8 kiacca

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

1.2

OcHOBHbBIC 3aKOHOMCPHOCTHU
XUMHUYCCKUX peaKL[I/II\/'I

bubnmnoreka [{OK https://m.edsoo.ru/7f41a636

1.3

DIIEKTPOJIUTHYECKAS
quccouuanusi. XUMHYECKue
pPEaKIuu B pacTBOPax

bubmuoteka [{OK https:/m.edsoo.ru/7f41a636

Hroro no pasneny

17

Pa3zgen 2. HeMeTa/JILI M X COE€IHHEH

us

2.1

OO61as xapakTepucTHKa
XUMHUYECKHX JIEMEHTOB
VIIA-rpynnel. ['anoressr

bubnuoteka [{OK https:/m.edsoo.ru/7f41a636

2.2

OO0m1as xapakTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
VIA-rpynmnsl. Cepa u eé
COCIIMHEHUS

buomuoreka I{OK https://m.edsoo.ru/7f41a636

23

OO11ast xapaKTepUCTHKA
XUMHUYECKHX 3JIEMCHTOB
VA-rpynmsl. A3ot, hocdop
U MX COCIUHCHHUS

bubmuoreka I{OK https://m.edsoo.ru/7f41a636

24

OO1m1as xapakTepuCcTHKa

bubnmnoreka [{OK https://m.edsoo.ru/7f41a636




XMMHUYECKHX 3JIEMEHTOB
IVA-rpynnel. Yraepon u
KPEMHUI U UX COEAMHEHHUS

Hroro no pazneny 25
Pasnen 3. MeTa/uibl 1 X COeIMHEHUSA
3.1 OO01Ie CBOMCTBA METAJIOB 4 but6mmoreka [{OK https://m.edsoo.ru/7f41a636
Baxueiimme metan
3.2 ACHCHITIHE METALIBE 1 X 16 bu6mmoteka [{OK https:/m.edsoo.ru/7f41a636
COCTMHCHUS
Hroro no pasneny 20
Pa3nen 4. Xumusi u okpy:kamomas cpeaa
B
4.1 CIHIECTRA 1 MATCPHAIH B 3 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
YKU3HU YeJIOBEKa
Hroro no pazneny 3
PeszepBHOe Bpemst 3 bubnmnoreka [{OK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koimyecrso 1acos DaexTpoHHbIe HHPPOBBIE
Ne i/m Tema ypoka P i pp
Bcero 00pa3oBaTeJbHbIE PeCypChl
[Ipeamet xumuu. Poias XUMuM B )KU3HU
1 peAt 1 bubmuoteka [{OK https://m.edsoo.ru/ff0d210¢
yenoBeka. Tena u BemiecTra
2 IlonsiTre 0 METOaX MO3HAHUS B XMMHH 1 bub6aunoreka I1OK https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuna
a00ThI B TabopaTopuu U MPUEMBI
3 P patop P 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1a00paTOPHBIM
000py1I0BaHUEM»
UYuctele BemecTBa U cMecu. CriocoOsl
4 H . 1 bubmuoreka [{OK https://m.edsoo.ru/ff0d26ca
paszeneHus cmecei
[Ipaktrueckas padota Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKH MOBAPEHHOMN 1 bu6nuoreka L{OK https:/m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 bubmmoreka LIOK https:/m.edsoo.ru/ff0d2a6¢
XUMUYECKHUE 3TIEMEHTHI. 3HAKU (CUMBOJIBI
7 ( ) 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d2bed
XUMHYECKHX IJIEMEHTOB
[IpocTsie 1 CI0KHBIE BEMIECTBA 1 bubnuoreka L{OK https:/m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bu6mmoreka LIOK https:/m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSTHCTBA COCTaBa BEIICCTB.
10 Xumunyeckas popmyia. BageHTHOCTh 1 bu6muoteka LOK https:/m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX 3JIEMEHTOB
OTHocuTeNnbHASI aTOMHAs Macca.
11 1 bu6moreka IIOK https://m.edsoo.ru/ff0d323¢

OTtHocuTenbHAsE MOJIEKYJIIpHasi Macca




MaccoBas J0JIA XUMHUYCCKOT'O 3JIEMCHTA B

12 bubmuoteka I{OK https://m.edsoo.ru/ff0d350¢
COCTMHCHHUH
KommuecTBo BemectBa. Mo, MossipHast
13 - P bu6numoreka LIOK https://m.edsoo.ru/ff0d5230
Macca
®dusnuecKue 1 XUMHUCCKHUE SIBJICHUS.
14 but6mmoreka [{OK https://m.edsoo.ru/ff0d37fa
XHAMHUYECKas peaKus
[Ipu3HaKy U yCIIOBUS MPOTEKAHUS
15 p y p . bu6munoteka LIOK https://m.edsoo.ru/ff0d3al6
XUMHYECKHUX PEaKIIHii
3aK0H COXpaHEHUsI MacChl BEIIECTB.
16 P t Bu6miorexa LIOK https:/m.edsoo.ru/ff0d3b88
XUMHUYECKUE YPAaBHCHHS
BrluncieHus: KoJau4ecTBa, MacChl BEIIECTBA
17 . . bubmmoteka IIOK https://m.edsoo.ru/ff0d5708
110 YPAaBHCHHUSM XUMHYCCKHUX PEaKIIHA
Knaccudukanus XuMHYECKUX peaKIui
18 (coenuHeHus, pa3oXKeHUs, 3aMEILEHUs, bu6nuoreka LIOK https://m.edsoo.ru/ff0d3£34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sHIMKIoneauct. O0o0IeHne u bu6mmoreka [{OK https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3SHAaHUI
KonTponbnas padora Nel mo teme
20 bubmuoteka [{OK https://m.edsoo.ru/ff0d4290
«BerecTBa 1 XUMHUYECKHE PEAKITAN»
Boznyx — cmech razoB. CoctaB Bo3myxa.
21 Kucnopox — anemeHT u npocToe BEenecTBo. bubmmoreka LIOK https:/m.edsoo.ru/ff0d448¢
O3oH
®dusznyeckre ¥ XUMHYECKUE CBOMCTBA
22 KHCII0po/ia (peaKkliuy OKUCIIEHUS, TOPEHHUE). bu6mmoreka LIOK https:/m.edsoo.ru/ff0d4614
[Tonsitue 06 okcumax
CriocoOblI OTy4YeHUsT KHCIIOPO/ia B
23 Y poA bu6mmoreka [IOK https://m.edsoo.ru/ff0d497a

J'Ia60paTOpI/II/I H IIPOMBIIIJIICHHOCTH.




[IpumeneHnue kucnopoaa

TemnnoBoii 3pPexkT XUMUYIECKON PeaKInu,

24 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUHU, bubnnoreka L{OK https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIIHIX
Tomnuso (HeQTh, yroiab U METaH).
25 3arpsi3HeHUE BO3/1yXa, CIOCOObI €r0 bubnuoreka L{OK https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALLECHUS
[IpakTuyeckas padota Ne 3 o reme
26 «[lomyuenne u cobupanue Kucioposa, bubmmoreka LIOK https:/m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBOMCTBY»
27 Bozopoz —51eMeHT i MpoCTOe BelIeCTBo. Butmoreka LJOK https:/m.edsoo.ru/ff0d4ddo
Haxoxnenue B npupoje
28 DusHHeCKie H XHMIHECKHE CBOHCTBA Bu6nmorexa LIOK https://m.edsoo.ru/ff0d4ddo
Bojopoza. [Ipumenenue Bogopoaa
29 [TonsiTHE O KUCIIOTAX U COJISIX bubnuoreka I{OK https://m.edsoo.ru/ff0d50d2
30 Cniocobst nostyuerus Boaopona B Butimoreka LJOK https:/m.edsoo.ru/ff0d4ddo
naboparopuu
[IpakTuueckas pabora Ne 4 o Teme
31 «ITonmydenne u coOupanue BOIOPOa, bubmmoteka [{OK https:/m.edsoo.ru/ff0d4{42
W3yYE€HHUE €ro CBONCTBY
32 Mounsipablii 00BEM razoB. 3akoH ABOrajgpo bubmuoreka LIOK https:/m.edsoo.ru/ff0d542¢
Brruncnenns 06b€Ma, KOMMYECTBA BEIIECTBA
33 ra3a 1o ero u3BeCTHOMY KOJIHUYECTBY bubnuoreka LHOK https:/m.edsoo.ru/ff0d55a0
BEIIIECTBA WU 00BEMY
Brranciienust 00bEMOB ra30B 10 YpaBHEHHIO
34 peaKIMKy Ha OCHOBE 3aKOHA O0BEMHBIX but6mmoreka [{OK https://m.edsoo.ru/ff0d5708
OTHOIICHU! Ta30B
35 Ou3ndeckre U XUMUYECKHE CBOMCTBA BOJIBI bu6mmorexa IIOK https://m.edsoo.ru/ff0d587a




Cocras ocHoBauuii. [Toustue 00

36 bubmuoreka I{OK https:/m.edsoo.ru/ff0d59e2
WHJUKATOpax
Bona xak pactBoputens. HacwimeHnnbie u
37 HEHACBIIIIEHHBIE pacTBOPBI. MaccoBas nos bu6nuoreka LIOK https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[TpakTnueckast pabora Ne 5 o teme
«ITpuroroBieHue pacTBOPOB ¢
38 P . . p B p . bu6mmoreka IIOK https://m.edsoo.ru/ff0d5eba
onpeneaéHHON MacCOBOU JoJIeH
PacTBOPEHHOTO BEIICCTBAY
Kontponbnas padota No2 o teme
39 P P Bu6maorexa LIOK https:/m.cdsoo.ru/ff0d6342
«Kucnopoa. Bogopon. Boga»
Okcunpl: cocTaB, Kiaccuukamms,
40 g Puscan bub6munoteka LIOK https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonydyeHnue 1 XuMHUYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bu6nuoteka L{OK https:/m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoOBaHU: COCTaB, KIacCH(pHUKAIIKA,
42 Puca bubmuoteka [{OK https:/m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
ITonyyeHue U XMMUYECKUE CBOMCTBA
43 y . Bbu6nuoreka LIOK https://m.edsoo.ru/ff0d67ca
OCHOBAHMM
Kucnotsr: cocraB, kiraccudukanms,
44 uican bubmuoteka [{OK https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [TonyueHne n XMMHUYECKHE CBOMCTBA KUCIIOT bubnuoreka L{OK https:/m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKJIATypa, CIoCOObI bu6nuoreka [IOK
[IOJIyYEHUS, XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padota Ne 6. Perenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nuoreka LIOK https://m.edsoo.ru/00ad9b7¢c

«OCHOBHBIE KJIaCChI HCOPraHUYCCKUX




COEIMHEHUN

I'ereTmueckas cBSI3b MECXKIY KilacCaMu

48 . but6mmoreka I{OK https://m.edsoo.ru/00ad9a50
HEOPraHUYECKUX COCAMHEHUN
49 O0o01IeHre U cHCTeMaTU3alus 3HaHUH bubnmoreka [{OK https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bu6nuoreka LOK https://m.edsoo.ru/00ad9ela
coequHeHun"
[TepBbie MOMBITKY KIacCH(PUKAITUN
51 XUMHUYECKHX dJIeMeHTOB. IloHsATHE O bubnmuoteka I{OK https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX 3JIEMEHTOB
Ilepnonnueckuit 3akoH u [lepuonnueckas
52 cHUcTeMa XUMMHUYeCKux emeHToB /. U. bubnuoteka [{OK https://m.edsoo.ru/00ada52¢
Menneneena
53 [lepuoapl, rpynmbl, MOATPYIIIbI bubnmoreka [{OK https://m.edsoo.ru/00ada52c
54 (Tpoetiiie aTOMOB. (COCTaB ATOMHBIX 1Cp. bu6nmoreka LIOK https://m.edsoo.ru/00ada342
H3oTomsl
CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
55 aneMeHToB [lepuoguueckoii cucremst /1. U. bubnuoteka [{OK https://m.edsoo.ru/00ada6be
Menneneena
XapakTepucTuka XMMHYECKOT0 dJIEMEHTA 110
56 ero noJioxkeHuro B [lepronnueckoit cucreme bubnmoreka [{OK https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3unauenue [lepuonnyeckoro 3akoHa Jist
57 Da3BHTI HaykH H_,Hpai(THKH' A1 bu6nunoteka LIOK https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIi, MeIaror u
IpaKTaHUH
58 DIIEKTPOOTPHIATENLHOCTS ATOMOB bubnuoteka [{OK https://m.edsoo.ru/00adaab8

XUMHNYCCKHUX O3JICMCHTOB




59 HNonnas xumuueckas CBsi3b 1 bubmnoreka I{OK https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHasi XuMH4Y€ECKasl CBA3b 1 bu6nuoteka L{OK https:/m.edsoo.ru/00adaab8
K
61 OBATICHTHAA HENOJAPHAT XHMIrIeckad 1 bu6nunoteka LIOK https://m.edsoo.ru/00adaab9
CBSI3b
62 CrerneHb OKUCICHUS 1 bu6mmoreka L{OK https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC | bubnuorexa [{OK
peakuun https://m.edsoo.ru/00adb076
b K
64 OKUCIUTENN U BOCCTAHOBUTEIHN 1 https:/l;flj.]epcli(s)zzii/l(_)l()oadb076
65 KonrtponsHast padota Ne4 o reme 1 bubmuoreka [JOK
«Ctpoenue aroma. XUMHUYECKasl CBA3bY https://m.edsoo.ru/00adb486
P 7 . 0600
66 CSEPBHBIM YPOK © meH\,He 1 1 bubnuoreka [{OK https://m.edsoo.ru/00adb33c
cUcTeMaTH3aIs 3HAaHUH
Pesepubriil ypok. O6001eHue 1
67 . 1 bubmuoteka [{OK https://m.edsoo.ru/00ad9cb2
CUCTeMAaTH3AIIHsI 3HAHHHA
PesepBHeIil ypok. O6o0IeHHE U
68 . 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d61c6
CUCTeMAaTH3AIHsI 3HAHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




9 KUIACC

KoaudecTBO 9acoB

JJIeKTPOHHbIE HU(PPOBLIE

Ne i/m Tema ypoka
Bcero oGpasoBaTejbHbIE PecypChl
[Tepuonuueckuii 3akoH. [lepronnueckas
1 cHCTeMa XUMHYECKuX sineMeHToB /1. U. 1 bu6nmoreka LIOK https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB
2 XUMHYECKHUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa LOK
PESX TP https://m.edsoo.ru/00adb6b6
11(50)5 (i (0):]
Knaccudukanus 1 HOMEHKIATypa
3 1 bubnuoreka [{OK https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIECTB
Bubpl XuMudeckoi CBS3U U TUIIbI
4 . 1 bu6mmoreka L{OK https://m.edsoo.ru/00adbac6
KPUCTAJUTMYECKUX PELIETOK
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yriayOnaeHue 3HaHUIA 1
OCHOBHBIX Pa3JIeJI0OB Kypca 8 Kiiaccay
Knaccudukanma XuMU4ecKux peaknui 1mo
6 ¢ P 1 bu6mmorteka LIOK https://m.edsoo.ru/00adbeb0
Ppa3IMYHBIM IPU3HAKAM
[ToHsiTHE O CKOPOCTH XMMHUYECKOMN peaKIiu.
7 [ToHsATHE O TOMOTE€HHBIX U I'€TEPOTrE€HHBIX 1 Bbubmuoreka LIOK https://m.edsoo.ru/00adbe9a
peaKiusx
[ToHsiTHE O XUMUYECKOM PaBHOBECHH.
@akTOopbl, BIUSIOUIME HA CKOPOCTh
8 PEL, . P 1 bubmuoreka I{OK https://m.edsoo.ru/00adc28¢
XUMUYECKON PEaKLUU U MOJIOKEHUE
XUMUYECKOTO PaBHOBECHUS
OKuUCIUTENbHO-BOCCTAHOBUTEIIbHBIC
9 1 bubmuoreka I{OK https://m.edsoo.ru/00adcade

peakiuu




Teopus 3AEKTPOIUTUYECKON JUCCOLUALINH.

10 bubnmoreka [{OK https://m.edsoo.ru/00adcd68
CunpHBIC U ClTa0bIe JIEKTPOIUTHI
11 Honnrle ypaBHEHUS peakini bubmmorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KMCJIOT 1 OCHOBAaHUM
12 B CBETE IIPEACTABICHUN 00 bubmorexa LIOK
p . https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON AUCCOLMALINHI
XHUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHUNA 00 IIEKTPOIUTHIECKON bubnmorexa LIOK
p p https://m.edsoo.ru/00add8b2
UCCOLIMAIN
14 ITousiTHE O THAPOIN3E COJIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
but6mmoreka [IOK
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
B H https://m.edsoo.ru/00addd12
IIpakTrueckast padora Ne 1. «Pemenne
16 P P bu6nuoreka IIOK https://m.edsoo.ru/00addbfa
AKCIICPUMEHTAIIBHBIX 33719
KonTponbhas padota Ne2 no teme
17 «ONEeKTPOIUTUYECKAs TUCCOLMALINS. bu6mmoreka LIOK https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»
O0111ast XapaKTEPUCTHUKA TaJIOTE€HOB.
18 5 P . P bu6mmoreka LIOK https://m.edsoo.ru/00addfe2
XUMHUYECKUE CBOMCTBA HA IPUMEPE XJI0pa
Xnopooaopoa. ComnsiHasi KUCIIOTa,
19 XUMUYECKHE CBOMCTBA, MTOIYyUYEHUE, bu6nuoreka LIOK https://m.edsoo.ru/00adel04
MIPUMEHEHUE
[TpakTuueckas pabora Ne 2 o teme
20 «ITonyueHue COJISTHOM KUCIIOTHI, U3yYEHUE bu6mmoteka LIOK https:/m.edsoo.ru/00ade348
€€ CBOIUCTBY»
21 Brruncnenus no ypaBHEHUAM XUMHYECKUX bubnnoreka [{OK https:/m.edsoo.ru/00ade488




peaxiui, ecu OJ1H U3 PEareHTOB JIaH B
U30bITKE

OO0mas xapakTepucTrka 3J1IeMeHTOB VIA-

22 but6mmoreka L{OK https://m.edsoo.ru/00ade64a
TpyIIIbI
ATTOTpOTTHBIE MOTU(UKAIIMH CEPHI.
23 Haxoxnenue cepbl 1 €€ COETMHEHUH B but6mmoreka LIOK https://m.edsoo.ru/00ade64a
npupojae. XuMHYECKHUE CBOMCTBA CEpPbI
24 Ceposonopon, crpoenue, ‘(,b yBiHecKae 1 bu6imoreka IIOK https://m.edsoo.ru/00ade802
XUMUYECKHE CBOMCTBA
Oxcunpl cepol. CepHas KUCIIOTA,
25 ¢du3nueckre U XMMUYECKHe CBOMCTBA, bubnuoreka LIOK https:/m.edsoo.ru/00adea28
MPUMEHEHHE
XUMHYECKHUE PEAKINH, JISKAIUE B OCHOBE
26 Hp(iMHmHeHHOFO criocoba noyenHs bu6mmoreka [{OK https://m.edsoo.ru/00adec8a
CEPHOM KUCITOThI. XMMUYECKOE 3arpsi3HCHHE
OKPY’KaIOIIEeH cpelibl COETUHEHUSMH CEPbI
27 BermciteHme MaccoBoH 1011 BEXO/A bubnuoteka [{OK https://m.edsoo.ru/00adec8a
MPOJIyKTa PEaKInu
OO01mas xapakTeprcTUKa SJIeMEHTOB V A-
28 TPYmmbI. A3OT, PACTIPOCTPAHCHHE B bub6imoreka IOK https://m.edsoo.ru/00adeeat
npupoie, GU3NIECKUE U XUMUICCKUE
CBOIICTBa
29 AMMHUaK’ CrO QHSHHCCKHE H XHMHHCCKHE bubmuoteka I{OK https://m.edsoo.ru/00adf004
CBOMCTBA, MOJIyYEeHUE U MPUMEHEHUE
[Tpaxtuueckas padota Ne 3 o Teme
30 «ITonyueHrne amMuaka, U3y4eHHUE €ro bubmuoteka I{OK https://m.edsoo.ru/00adf180
CBOWCTB»
31 A30THas KUCI0Ta, €€ pusnueckue u bubmmoreka LOK https:/m.edsoo.ru/00adf306




XUMHYECKHE CBOMCTBA

Hcnonp3oBaHre HUTPATOB U COJIEH aMMOHMS
B KaU€CTBE MUHEPAIbHBIX YA00pEHUH.

32 . bu6mmoreka LIOK https://m.edsoo.ru/00adf518
XUMHYECKOE 3arpsi3HEHUE OKPY KaroIen
Cpelibl COeAMHEHUSIMU a30Ta
docdop. Oxcun hochopa (V) u dochopnas
33 KHCIJIOTa, PU3HUECKUE M XUMHUUECKHE bubnnoreka L{OK https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIyYECHHE

Hcnonb3oBanue GpocdaToB B KauecTBE

34 MUHEPAJILHBIX YA0OpEHHIA. 3arpsi3HeHNe bubnnoreka [{OK https://m.edsoo.ru/00adfc20
MIPUPOIHON cpefbl hochaTamu

35 YIAepo, pacnpoCTPaCHHE B Hp?poz[e, Bbu6nuoreka LIOK https://m.edsoo.ru/00adfd9¢

¢du3nveckre 1 XUMHYECKHE CBOICTBA

Oxkcuppl yraepoaa, ux pusudeckue u
36 XHMHHCCKHE CBOHCTBA. IKOJIOTHHCCKHC bubmuoreka I{OK https://m.edsoo.ru/00adfebe

npo0JIeMbl, CBS3aHHBIE C OKCHIOM YIJepoJia
av)
37 VYroJbHas KUCIIOTa U €€ COJIU bubnuoteka [{OK https://m.edsoo.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o reme
38 "ITonyueHue yriaekuciioro rasa. bu6mmoteka [{OK https:/m.edsoo.ru/00ae027¢
KauecTBenHas peakuus Ha kKapOoHAT-HOH"
[TepBoHayanbHbBIE MOHATHUS 00
39 OPraHUYECKHUX BEIIECTBAX KaK O bu6nmnoteka LIOK https://m.edsoo.ru/00ae054¢
COEMHEHUSX yTriepoa

40 Kpemuuii u ero coeguHeHust but6mmoreka LIOK https://m.edsoo.ru/00ac080a

[Ipaktuyeckas pabora Ne 5. Pemenue
41 9KCIIEPUMEHTAJIbHBIX 3aa4 110 TEME bubnnoreka [{OK https://m.edsoo.ru/00ae0bf2

«BaxHeun1e HeMeTauIbl U UX




COCOAUHCHUA»

Kontponbnas padota Ne3 mo teme

42 «BaxHeiiye HEMeTaIbl U UX but6mmoreka L{OK https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO0m1as XxapakKTepuCTUKa XUMHUECKUX
43 PIEMEHTOB — MeTaIob. Meramiricciasn but6mmoreka [{OK https://m.edsoo.ru/00ae103e
CBsI3b U METaJUIMUECKasi KPUCTAIITNYECKAsT
peméTka. PU3nUecKre CBOMCTBA METAINIOB
XUMHYECKUE CBOMCTBA METAJLIIOB.
44 DNEeKTPOXUMHUYECKUHN Psii HATPSHKEHUN bubnuoteka [{OK https://m.edsoo.ru/00ael 156
METaJJIOB
OOu1re cnocoObl MOTYyYSHHUS METAILIOB.
45 Crunassi. BHqHCHeHH;{ 110 YpaBHCEHILIM bubmuoreka I{OK https://m.edsoo.ru/00ael 156
XUMHYECKHUX PEaKIIHid, €CJIU OJIUH U3
PEareHTOB COJCPIKUT MPUMECH
46 [TonsTrEe 0 KOPPO3UM METAIIIOB bu6mmoreka LIOK https:/m.edsoo.ru/00ae1278
47 [lemouHbIe METAILITBI bu6mmoteka IIOK https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U KU bu6nunoteka LIOK https://m.edsoo.ru/00ae14b2
49 Ienourosemenpibie MeTaHHH ~ KambUHi 1 but6mmoreka L{OK https://m.edsoo.ru/00ael5e8
MarHuu
50 Baxneiimue coeIMHCHNS KaIbIHs bu6nunoteka LIOK https://m.edsoo.ru/00ael5e8
51 O00011eHrEe U CUCTEMAaTU3ALINS 3HAHUI
52 JXK€cTkocTh BOABI M CIOCOOBI €€ yCTpaHeHHUs bu6mmoreka LIOK https://m.edsoo.ru/00ae1886
[TpaxTrueckas padota Ne 6 o Teme
53 "XEcTKOoCTh BOABI U METOOEI €€ bu6mmoreka LIOK https://m.edsoo.ru/00aelae8
yCTpaHeHHs"
54 AJIFOMUHHI bubnuoteka [{OK https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOICTBA OKCHIA U Bbu6muoteka LIOK https://m.edsoo.ru/00aelc64




TUAPOKCH]IA

56 Kenezo bubmuoteka [{OK https://m.edsoo.ru/00ae1d86
Oxcunpl, THAPOKCUIBI U coiiH xeiie3a (II) u
57 A P s (10 bu6nunoteka LIOK https://m.edsoo.ru/00ae35e6
xenesa (I11)
58 O00011eHrEe U cCUCTEMAaTU3ALINS 3HAHUM
[Ipaktuyeckast pabora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnuoteka L{OK https://m.edsoo.ru/00ae3de8
«Baxueiine MeTalIbl U KX COCAUHECHUS
Brruricnenus mo ypaBHEHUSIM XUMHYECKUX
peakuuii, eciiu OJIMH U3 PEareHTOB JaH B
60 M30BITKE UM COJAEPKUT PUMECH. bubnnorexka [IOK https://m.edsoo.ru/00ae1750
Brraucinenns MaccoBoil 10JIM BEIXOZA
MPOIyKTa PEaKINH
61 O06001IeHre U CUCTEMAaTU3aIUs 3HAHUIA
6 Kontponbnas padota Ne4 o teme
«BaxkHelme MeTauibl ¥ X COSIMHEHUSD)
BemecTBa 1 MmaTepuaibl B TOBCETHEBHOM
63 - P A bu6mmoreka LIOK https://m.edsoo.ru/00ae3f50
JKW3HU YeI0BeKa
XUMHUYECKOE 3arpsi3HEHUE OKPY Karoen
64 P 24 . bubmuoreka [{OK https://m.edsoo.ru/00ae4270
cpenbl
Ponp xumun B pemieHnn 9KOJI0THIECKUX
65 P bubmuoteka [{OK https:/m.edsoo.ru/00ae4270
npoOem
PesepBublit ypok. O000ICHHE 1
66 p yp = N bubmuoreka I{OK https://m.edsoo.ru/00ae0d0a
CcHUCTeMaTH3aIrs 3HaHUH
PesepBHbIil ypok. O600IeHNE 1
67 P P B . bubnuoreka [{OK https://m.edsoo.ru/00adb33c¢
cUCTeMaTH3aIs 3HAaHUI
Peseprubiil ypok. O6001eHIE 1
68 P P o bubnuoteka [{OK https://m.edsoo.ru/00ad9cb2

CHUCTEMaTUu3aluAa 3HAHWUHI
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