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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XUMUM Ha YPOBHE OCHOBHOIO o0OIIero oOpa3oBaHMs
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npeacraBieHabx B DI'OC OO0, a takxke Ha OocHOBe (emepanbHOU paboueit
IpOrpamMMbl BOCIUTAHUS M C Y4YETOM KOHIIEMIMU MpErnojaBaHUs y4yeOHOTrO
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumMuu Aa€T MPEACTABJICHHUE O IIENIAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIIMTAHHMS M Pa3BUTHS OOYYAIOLIUXCSA CPEICTBAMH Y4YEOHOIO
MpeAMETa,  YCTAaHABIMBAET  O0SA3aTeIbHOE  MPEAMETHOE  COJAEpP)KaHHUE,
MpeAyCMaTpUBaET PACHpPEEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
paszenraM M TemMaM MpOrpaMMbl MO XWMHUHU, OMPENEISeT KOJIMYECTBEHHbIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJIepKaHMUS, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUSI XUMHUU C YU4E€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOoIecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYaromuxcsi, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTeIbHOM
MpOoTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, a Takxke TpeOOBaHUM
K pe3yipTaTaM OOydeHHs XMMHUH Ha YpPOBHE IIeJiel W3y4deHUs MpeaMera H
OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaroIerocs Mo
OCBOEHUIO yUE€OHOI0 COJIepP KAHUA.

3HaHWE XWMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeacTaBIeHu 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJib UTPAIOT (POpMUpPYEMBIE XUMUEH MPEACTABICHUS O B3aUMOMPEBPAIICHUSIX
SHEPruu U 00 SBOJIIOIMU BEIIECTB B MPUPOJIC, O MYTAX PELICHUS TII00aTbHBIX
poOJieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YPHEPTreTUUECKOM,
MUIIEBON U KOJIOTHYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peau3aliil  BO3MOXKHOCTEH IS CaMOPa3BUTHS W
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIHOHATBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ((OPMUPOBAHUE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSITEIBHOW y4eOHOH J1eATEeNbHOCTH,



AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJAMMBIX KaK B
MMOBCETHEBHOM )XU3HU, TaK U B TPO(PECCHOHATIBHOMN JCSITEIBHOCTH;

3HAKOMHT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3rJIsAJla HA E€IWHCTBO TIPUPOABI M  UEJIOBEKA, SIBIISIETCA
OTBETCTBEHHBIM ATAIrlOM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBbIM 3HAHUSM, K TPUPOJIe, K UYEJIOBEKYy, BHOCUT CBOH BKJIaJ B
AKOJIOTMYECKOE 00pa30BaHue 00ydaroIIuXCsl.

JlanHble HarpaBiieHUsI B 00YYEHUM XUMHUHU 00ECTIeUnBAIOTCS Crieln(UKOi
colepKaHusi y4eOHOro TMpeaMeTa, KOTOPbIA SBISETCA MEeAarorudyecku
aJanTHUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha ONPEICIEHHOM JTare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30BaHUS OPUEHTHUPOBAH
Ha OCBOCHHME OOYYalOIIUMHCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUM XUMHH,
OCHOB HEOPTraHUYECKOW XMMHHM U HEKOTOPBIX OTACJIBHBIX 3HAUUMBIX MOHSTUN
OPTraHUYECKON XUMHH.

CtpykTypa cofepkaHus MpOrpaMMbl 10 XUMUU c(hopMUpOBaHA HA OCHOBE
CUCTEMHOr0 nojxonaa K €€ uzyuennro. Cogep:kaHue CKIAAbIBAETCA U3 CUCTEMBI
NOHATUA O XHMMHUYECKOM D3JJIEMEHTE M BEUIECTBE M CHCTEMBbI MOHSATUU O
XuMUueckoil peakuuu. O0€ 3TH CUCTEMbl CTPYKTYPHO OPraHHU30BaHbBI IIO
MPUHLUIY TOCIAEA0BATEILHOIO PAa3BUTHUSI 3HAHMM HAa OCHOBE TEOPETUUECKUX
MPEJICTAaBICHUI PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHnmeneeBa kKak OCHOBHOI'O 3aKOHa
XHUMHH;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUNA 00 DJICKTPOIUTHYCCKOM JTUCCOIMAIMM BEIICCTB B
pacTBOpax.

TeopeTudeckue 3HAHHUS PACCMATPUBAIOTCS HAa OCHOBE HMITUPUUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIbHO OT
OIHOTO ypOBHS K JPYroMy, BBINONHSAA (PYHKIUU OOBSCHEHUS W
MPOTHO3UPOBAHUSA CBOWCTB, CTPOEHUS U BO3MOXXHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYUYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHnue mporpaMMmbl MO XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO
NPEICTABICHUS] O XUMHUYECKOM COCTaBJAIOIICH HAay4YHOW KapTUHBI MHUpa B



JIOTHKE €€ CUCTEMHOM MPUPOIbl, IEHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHUIO
Y METOJiaM MO3HaHUA B Hayke. M3yueHrne XuMuM NpoUCXOaUT C MIPUBICYEHUEM
3HAHUW W3 paHee H3YYCHHBIX Y4eOHBIX MpeameToB: «OKpyKaroluid MHDY,
«buomnorus. 5—7 kinacce» u «dusznka. 7 Kimace.

[Ipy wu3ydeHUH XUMHUU TPOUCXOAUT (POpPMHUPOBAHHE 3HAHUK OCHOB
XUMHUYECKOM  HaykM Kak o0JlacTU  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKOM JEATEeIbHOCTH YeNIOBeKa W KaK OJHOTO W3 KOMIIOHEHTOB
MHPOBOW KYJIBTYpHl. 3ajada yd4eOHOTO MpeaMeTa COCTOMT B (POpMUPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHWA — BaKHEHIMX (PAKTOB, MOHSATUH, 3aKOHOB U
TEOPETUUYCCKUX TOJIOKEHUN, JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO
XapakTepa, s3blka HayKH, B MPUOOIIECHUN K HAy4YHBIM METOAaM IO3HAHUS MPH
U3YYEHUH BENIECTB M XUMHYECKMX peakiui, B (POpMHPOBAHUU U Pa3BUTHHU
MO3HABATEIbHBIX YMEHHUW M HMX MNPUMEHEHUM B Yy4eOHO-IIO3HABATEIHHOM M
y4eOHO-UCCIIEI0BATEIbCKON JESATEIbHOCTH, OCBOEHUU IMpPaBWJI OE30MaCHOTO
oOpallleHHsI C BEIIECTBAMU B MOBCEHEBHOMN KU3HHU.

[Ipy u3ydyeHHMM XMMHHM Ha YpPOBHE OCHOBHOIO OOHIEro 0oOpa30BaHUS
BAXKHOE 3HAYEHUE MPUOOPEIIN TaKUE 1IEITH, KaK:

— (opMUpOBaHHE HMHTEUIEKTyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSM JKU3HH,

— HampaBJICHHOCTh OOyYEHUST Ha CHUCTEeMaTH4YeCKoe MpHUOOIIeHUE
00yJarommXxcsl K CaMOCTOSTEILHON TTO3HABATEILHON JCATEIBHOCTH, HAYIHBIM
MeTOoJaM IO3HaHUs, (POPMHUPYIOIIMM MOTHUBAIIUIO M PAa3BUTHE CITIOCOOHOCTEH K
XUMUH;

—  of0ecrieyeHue  yCJIOBHH,  CIOCOOCTBYIOIIMX  IPUOOPETEHHIO
0oOyJaromMMHUCS  ONbITa  Pa3HOOOpPa3HOW  ACATEIBbHOCTH, TO3HAHHUS W
CaMOIIO3HAHHUSA, KJIIOYEBBHIX HABHIKOB (KJIIOUEBBIX KOMIIETCHITUI), HMMEIOIINX
YHUBEPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB ACATEILHOCTH;

— QopmupoBanue o0me (QYHKIIMOHATEHON H €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHHMM OOBSICHATH M OILICHUBATH SIBJICHUS
OKPY’KaIOIIEero MUpa, UCMOJIb3ysl 3HAHUS U OIBIT, MOJTYYEHHbIC MPU U3YUYECHUU
XUMHH, TPUMCHATh HX TPH PEIICHUHW TPoOJeM B TOBCETHECBHOM XHU3HU H
TPYZIOBOU EATEIBHOCTH;

— QopMmupoBaHue y O00ydYarOUIUXCS TyMAHUCTUYECKUX OTHOUICHUH,
MMOHUMAaHUS IIEHHOCTH XHMHYECKMX 3HAHWUHU JJII BBIPAOOTKH SKOJIOTHYCCKH



IIEJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYAOBOM MAESITEIHHOCTH B IIEISIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUSI OOIIEUETOBEYECKUX IIEHHOCTEM,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduis W  HaNpaBJICHHOCTH
JaabHeUIero ooy4eHus.

OOGmiee yucia0 YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuUM B )KU3HU YEJIOBEKA. XUMUA B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHTHl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOKHBIE BelIeCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumunyeckas (popmyrna. BaneHTHOCT, aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsE aTOMHAas Macca.
OTtHocuTeNbHAs MOJIEKYJIsipHast Macca. MaccoBasi 10Jisl XUMHUYECKOTO JIEMEHTA
B COCJITUHECHHH.

KomnuectBo BemectBa. Monb. Monsippas  Macca. BzaumocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamM XUMHUYECKUX COSAMHEHUM.

Ou3nyeckue M XUMHUYECKHUE SBIICHHS. XHUMHUYECKas peakius U eé
MpU3HAKU. 3aKOH COXPAHEHUsS MAacChl BeENIECTB. XHMHUYECKUE YpaBHEHHS.
Knaccudukanust XuMmmdeckux peakiui (CoeIMHEHUs, Pa3IoKEHUsI, 3aMEILCHHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY/I0H, MpaBujiaMu padoThl B 1abopaTopuu
U npuéMamMu oOpalieHus ¢ JabopaTOpHBIM O000PYIOBaHUEM, H3YUYCHHE W
onucaHue (PU3NUECKUX CBOMCTB 00pa3lOB HEOPraHUYECKUX  BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJI€HUE BOCKA, TAsHUE JIbJa, paCTUPAHUE caxapa
B CTYIIKE, KUIEHUE W KOHJCHCAIMS BOJbI) U XUMHUECKUX (TOpEHHE CBEYH,
MPOKAJMBAHUE MEIHOW TPOBOJIOKHU, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SBJICHUM, HAOJIOICHWE W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuii (pa3yoKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3aMMOJICHCTBHE
xejesa ¢ pactBopoM coiu meau (I1), n3yuenne cnocoOoB pasiesieHus: CMECei: ¢
MOMOIIIBI0O  MarHuta,  (UIBTPOBAHUE,  BBIMApUBAHUE,  JUCTULISALIUS,
xpomatorpadusi, MPOBEJACHUE OUYUCTKHA IIOBAPCHHOW COJM, HAOIIOJEHUE WU
OTMMCaHUE PE3yJbTATOB TMPOBEACHUS OIbITa, WUIFOCTPUPYIOIIETO 3aKOH
COXpPaHEHUS MaCChl, CO3/JaHUE MOJIeNIel MOJIEKYJ (IIIapOCTEPHKHEBBIX ).



Ba:xHeiiue npeacTaBuTeId HEOPraHUYECKUX BELECTB

Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucinopoa — aneMeHT u mpoctoe
BemniecTBO. HaxokneHue kuciopona B Npupoje, PU3NYECKUe U XMUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoaa. CrocoOsbl
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpUud W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — aJuIoOTponHass MOAU(PUKALIMS KUCIOPOIa.

TemnoBoit 3 PexT XuMHUIecKo peakluy, TePMOXUMHYECKUE YPaBHEHHUS,
9K30- M 3HJOTEPMHYECKUE peakuuu. TOIUIMBO: yroib U METaH. 3arpsA3HEeHUe
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — asmeMeHT M mpocToe BewmiecTBO. HaxoxkaeHue Boxopona B
npupojie, (GU3NYECKUEe U XHUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIOCOObI
nosiyueHus. Kuciaortsl u comnu.

Mousipablit 00BEM ra3oB. Pacu€Tbl 10 XUMUYECKUM ypaBHEHUSIM.

Odusnueckue CBOMCTBAa BOJbl. Boma kak pactBoputenb. PacTBOpEI
HacelleHHbIE M1 HEHACBIIEHHBIE PACTBOPHI. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass 101 BemiecTBa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOPOB B MPUPOAE M B KU3HU 4enoBeKa. Kpyrosopor
BOJBI B IPUPOJIE. 3arpsi3HEHNE NMPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX
BOJI.

Kiaccudukanus Heopranndeckux coeauHenuid. Oxcuabl. Kimaccudukarus
OKCUJIOB: coJieoOpa3yromne (OCHOBHBIC, KHUCJIOTHBIE, aM(pOTEpHBbIE) U
HecoseoOpazyromue. Homenknatypa okcuaoB. dusmyeckne U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanusi OCHOBAaHMIA: INENOYM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. OU3ndeckue U XMMUYECKUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ouznueckue
U XUMHUYECKHE CBOMCTBA KHUCIOT. Psag aktuBHocTH MeTauioB H. H. bekerona.
[Tomy4yeHue KucCIoT.

Comu. Howmenknarypa comneil. PuU3MUECKME€ W XUMHUYECKHE CBOMCTBA
cozei. [lomyuenue comen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COIEpKaHUsA KHUCIOpoAa B  BO3ZAYXe,
MoJIlyueHue, coOupaHue, pacro3HaBaHHE W HM3yUYEHUE CBOWCTB KHCIOpOJa,
HAOJIOICHHE  B3aUMOJCHMCTBUS  BELIECTB C  KUCIOPOJAOM M YCJIOBHS



BO3HMKHOBEHHS M TMpPEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHUE C
oOpa3llaMM OKCHUJOB M OINWCAaHUWE HX CBOWCTB, IOJyYE€HHE, COOMpaHHUE,
pacno3HaBaHWe M M3Yy4YE€HHE CBOMCTB BOJopoAa (TOpeHHe), B3auMOACHCTBUE
Boaopoa ¢ okcuaoM meau (1) (Bo3MoxkHO MCTIONIb30BaHUE BUICOMATEPUATIOB),
HaOMoIeHre O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOEHHOCTEW pacTBOpEHUs BEHIECTB C Pa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACCOBOW JOJIEW PaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBHE BOJABI C MeTaulaMd (HaATPUEM U KaJlbLIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUAEOMATEPUAJIOB), HCCIEN0BaHUE 00pa3loB
HEOPraHWYECKUX BEIIECTB pA3JIUYHBIX KJIACCOB, HAOJIIOJCHUE W3MEHEHUS
OKpacKd HWHIMKATOPOB B pPACTBOpaXx KHUCIOT W IIENOYEH, U3y4YCHHE
B3aumozeiicteus okcunga meau (II) ¢ pacTBopom cepHOM KHCIIOTBI, KUCIOT C
MeTaJlJIaMU, PEAKUNA HEUTpaIU3alMu, MTOJTYyUYEHHE HEPACTBOPUMBIX OCHOBAHHIA,
BBITCCHEHHME OJHOTO MeTaula JpPyI'MM M3 pacTBOpa COJH, PEIICHHE
DKCIEPUMEHTAIBHBIX 3aad N0 Teme «BaKHeWlHne KiIacChl HEOPTaHWYECKUX
COCTUHEHUI».

Hepuoauyeckuit 3axkoH u Ilepuoamyeckasi cucreMa XHMHYECKHX
jemeHToB JI. . MenneneeBa. CTtpoeHue aromMoB. XMMH4YeCKasi CBSI3b.
OKHCIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JieMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE W IIEJIOYHO3EMEIbHbIE METAILIbI,
raJIOr€Hbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(pOoTepHbIE
OKCHUJIbI ¥ TUIPOKCHIBI.

[Tepnoamueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[lepnoanueckort cucrembl xumuueckux »diemMeHntoB JI. M. Mengeneesa.
[Iepuonsl u rpynnbl. PU3HMYECKUH CMBICH TOPSAKOBOTO HOMEPA, HOMEPOB
NEpUOoAa U IPYNIbI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 00010YeK aTOMOB MEPBBIX 20 XMMUYECKUX AJIIEMEHTOB
[Tepuomnueckon cucremsl [. . Menneneea. XapakTepuCTUKA XUMHAYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUSI pajndyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAINTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpynnaM U Mepruogam.



3nauenune Ilepumommueckoro 3akoHa U Ilepuoanyeckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB IS Pa3BUTHUS Hayku U npaktuku. [. 1. Mennenees —
YUYEHBIN U TPAKIAHUH.

Xumuueckas cBs3b. KoBaneHTHast (ToyisspHas W HEMOJSpPHAs) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucineHusi. OKUCIUTEIBbHO--BOCCTAHOBUTEIBHBIE PEAKIINH.
ITponecchbl okuciieHnst 1 BOCCTaHOBIIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4eHHE O0pa3lioB BEMIECTB METAJJIOB U HEMETAJIOB, B3aUMOJICUCTBUE
TUIPOKCHUIA LIMHKA C PacTBOPaMU KHUCJIOT M IIEJIOYEH, IPOBEICHUE ONBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKLIUI
(ropenue, peakiu paszioKeHUs], COSTUHEHU).

Mexcnpeomemmnunie ceasu

Peanm3zannst MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 8 Kjacce
OCYILIECTBIISIETCA 4Y€pe3 HCMOJb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHbBIX
MOHATUWA, TAaK W TOHATUH, SABISIOIIUXCA CUCTEMHBIMH JUISI OTHEIBHBIX
MPEIMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TMOHSATHUS: HAay4yHbIA (akT, TUIOTE3a,
TEOpUsl, 3aKOH, aHajdu3, CHUHTE3, KJiIacCU(UKAIMs, TEePUOIUIHOCTD,
HaAO0JI0/ICHHE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIETIh, SIBJICHUE.

®dusuKa: Marepusi, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TONbI, PAJUOAKTUBHOCTh, MOJEKYJA, JJICKTPUYECKHN 3apsjl, BEIIECTBO,
Teno, 00bEM, arperaTHOE€ COCTOSIHHUE BEIIECTBa, ra3, (U3MYECKUE BEJIMYWHBI,
€IMHUIBI U3MEPEHHUS, KOCMOC, TIJIaHEeThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKasl peaKkuus

ITepuonnyeckuit 3akoH. [lepuoanyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. 1. MenpaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblHs U HX
COCMHEHUN B COOTBETCTBHUU C IOJIOKEHHEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.



CrpoeHue BellecTBa: BUbI XUMHUUECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PEmETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU
Y BHJIa XUMHYECKOM CBA3U.

Knaccudukanus v  HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSUIMXCS K Pa3IU4YHbIM Kilaccam
HEOPTraHUYECKUX COEANHEHUN, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XuMAYECKHX peakuid MO Pa3IuvHBIM IpU3HaKaM (10
YUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY 3D deKTy,
[0 W3MEHCHHUIO CTCIEHEW OKHUCICHUS XUMHYECKHX DJJIEMEHTOB, IO
o0paTUMOCTH, TIO YYacTHIO KaTajau3aropa). JK30- M JHIOTEPMHUYECKHUE
pEaKUMH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOM peakiuu. [loHstue 06 0OpaTUMBIX U
HEOOpaTUMBIX ~ XUMUYECKMX peakuusx. [loHsATHE O TOMOTE€HHBIX H
reTepoOreHHbIX peakuusx. llondarue o karanuse. [loHsATHE O XHMHUYECKOM
paBHOBecur. DaKTOPHI, BIMSAIONIAE HA CKOPOCTh XHWMHUYECKOM pEakiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE  PEAKIMM, AJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX PEAKIMA C HCHOJIb30BAHUEM METOAA
AJICKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTUYECKOW  JTUCCOLMALIMH. DJEKTPOJIUTHL U
HEAJIEKTpOoauThl. KaTnoHbl, aHMOHBI. MeEXaHu3M JUCCOLMAlUM BEIIECTB C
pa3IMYHBIMHA BUJIAMU XUMUYECKOHN cBsizu. CreneHb auccounanuu. CUIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS TPOTEKAHHS PEAKIUH HOHHOTO
oOMeHa, TIOJIHBIE U COKpalI¢HHbIE MOHHBbIC ypaBHEeHMs peakuuii. CBoCTBa
KHUCIJIOT, OCHOBAaHUN M COJICH B CBETE MPEJCTaBICHUN 00 AIEKTPOIUTHYECKOM
nvcconmanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOJIN3E COJIEH.

Xumuyeckuii IKCnRepuMeHm

O3HAKOMJICHUE C MOJESAMU KPUCTAIMYECKUX PEIIETOK HEOPTaHMYECKUX
BEILIECTB — METAJVIOB U HeMeTa/uioB (rpadura U ajiMasa), CIOKHBIX BEIIECTB
(xsiopuaa HaTpus), MCCIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU
peaknMu  OT  BO3JCUCTBUS  PA3IMYHBIX  (AKTOPOB,  HCCIICOBAHUE
3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, IpolLecca AUCCOLUUALMUA KHUCIIOT,
Iea04e v colieid (BO3MOMKHO UCIIOIb30BAHUE BUJIE0 MATEPHUAIIOB), MPOBEJICHHE
OMBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PeaklUuid MOHHOTO OOMeHa



(oOpazoBanue ocanka, BBIJICICHHE Ta3a, oOOpa30BaHWE BOBI), OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIINA
(ropenue, peakiuu Pa3oKeHHUs, COCJIMHEHHUS ), pacrno3HaBaHue
HEOPTraHWYECKUX BEIIECTB C MOMOIIBIO KaYeCTBEHHBIX pEaKlUid Ha HOHBI,
pelIeHre SKCIEePUMEHTAIBHBIX 3a7a4.

Hemeranbl U uX coeinHeHUA

OOmrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucaeHus. CTpoeHne u (pU3nvecKre CBOMCTBA MPOCTHIX
BEHIECTB — TaJlOr€HOB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE XJIOpa
(B3auMozielicTBUE C MeTaJUlaMH, HEMEeTallJlaMH, ILIero4amu). XJIOPOBOAOPOI.
ConsiHast KUCIIOTa, XUMUYECKHE CBOICTBA, NOJlyueHuUe, IpUMEeHeHue. JleficTBue
XJIOpa ¥ XJIOPOBOJOPOJIa Ha OpraHU3M 4YesioBeKa. BakHelie XJIopuabsl U UX
HaXO0JIeHUE B PUPO/IE.

O6mas  xapakrtepuctuka snemMeHToB  VIA-rpynmnel.  OcobGeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIE CTeTIeHN OKucieHus. CTpoeHne u puzndecKkue
CBOMCTBAa TPOCTBIX BEHIECTB — KHCIOpOAa M  CEpbl. AJUIOTPOMHBIE
MOAU(PUKALIMK KUCIOPOAA U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO/I,
CTpoeHHe, (u3NUecKue U XuMudeckue cBorcTBa. OKCuAbl Cepbl  Kak
NpPEICTaBUTENIM KHUCIOTHBIX OKCHAOB. CepHas KHUCIIOTa, (QU3NYECKUE U
XUMUYECKUE CBOMCTBa (0OIIME Kak TPENCTAaBUTENs Kiacca KHUCIOT U
cnenuduueckne). XUMAYECKUE PEAKIINH, JIEKAIUE B OCHOBE MPOMBIIIUICHHOTO
criocoba modydeHusl cepHOil KucioThl. [IpuMenenue cepHoil kuciotel. Comu
CEpHOI KUCIOTHI, KaYeCTBEHHAs peakuus Ha cynbhar-uoH. Haxoxaenue cepbl
U e€ coelMHEHUH B mpupoje. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOKIH, 3arps3HEHUE BO3/1yXa U BOJOEMOB),
CITOCOOBI €ro MPEeI0TBPAILICHHS.

O6mras xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHW OKHUCICHHUA. A30T, paclpocTpaHEHHE B
npupoje, Gpusnueckne U XUMHIECKUe cBolicTBa. KpyroBopoT azorta B mpupo/e.
AmMMuak, ero pu3nvecKre 1 XUMUIECKUE CBOMCTBA, MOIYICHUE U IPUMEHECHHE.
Comu aMMoHMS, WX (U3MYECKHME W XUMHYECKHE CBOWCTBA, MPUMEHEHHE.
KadectBeHHas peakiusi Ha UOHBI aMMOHUS. A30THasl KHCIJIOTa, €€ MOIy4YeHue,
¢usnyeckue M XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KUCIIOT U crnenuduueckue). VcnonapzoBaHue HUTPATOB U COJIEH aMMOHHUS B
KauyeCcTBE MHUHEPAIbHBIX yI0OpeHHil. XUMHUeCKOoe 3arps3HEeHHEe OKpY’Karolen
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHbBIE JT0KIM, 3arpsi3HEHNE BO3/yXa, MOYBBI



u BogoémoB). docdop, ammorponHbie Mogudukauu Gochopa, dpuzndeckue u
xumudeckue cBoiictBa. Oxcunm dochopa (V) um  dochopHas xkuciora,
du3nyueckre U XMMUYECKUEe CBOMCTBA, noxydyeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUI.

O6mass  xapaktepuctuka oaneMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENECHU OKUCIEHUSA. YTJIEpOH, ajIOTPOIHbIE
MoauUKAIMK, PACHpPOCTPAaHEHUE B MPHUPOJES, (PU3NUECKHE W XHUMHYCCKUE
cBoiictBa. Ancopoumsi. KpyroBoport yriepona B mpupoae. OKCuisl yriaepoja,
uxX (U3NUECKHE W XUMHUYECKHE CBOWCTBA, JICHCTBHE HA XUBBIE OpPTaHU3MBEI,
MOJIYYCHHE U NMPUMEHEHHE. DKOJIOTUYECKHUE MPOOJIEMbI, CBA3aHHBIE C OKCUIOM
yraepoga (IV), rumore3a rio0ambHOTO NOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CcoiaM, UX (U3MYECKUE U XUMHYECKUE
CBOMCTBa, MOJy4yeHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnons3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHauanibHble TOHSTHUST 00 OpPraHMYECKUX BEHIECTBaX Kak o
COCIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJIEH, 3TAHOJ, TJIULEPHH,
yKCycHasi KucioTa). [lpupomHple HCTOYHHMKH  YTIEBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HeTh), IPOIYKTHI UX TIepepadoTKu (OEH3MH), UX POJb B OBITY
U TpOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yriaeBoJiax — U UX POJIM B KU3HU 4YesIOBeKa. MarepuaibHOE €TUHCTBO
OpTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYYEHUE U
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue mnpencraBieHus 00
okcuze kpemuus (IV) u kpemuueBoii kuciore. CHIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIJICHHOCTH. BaxkHeire cTponTebHbIe MaTepHalIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kele300eToH. [IpobiemMbr 6€30macHOTO HCTOIb30BAHUS
CTPOUTENIHLHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuyeckuii IKCnRepuMeHm

U3ydeHue O0Opa3lloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJISTHOU
KHUCJIOTHI, POBEJICHUE KAaU€CTBEHHBIX PEAKIIMM Ha XJIOPHUI-UOHBI U HAOJIOICHHE
MIPU3HAKOB UX TMPOTEKAHMS, OIBITHI, OTPAKAIOIINE (PU3MUCCKIE U XUMUYCCKUE
CBOWCTBAa TaJOr€HOB M WX COCIMHEHUN (BO3MOXHO HCIOJIb30BAHHE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pas3lamMu XJIOPHUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeaUHEHUsMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEpPHANIOB), HaONIOAEHHE TMpolecca OOyIrJIMBaHUS



caxapa IOJ JEUCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3Y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, MPOBEIACHUE
KaueCTBEHHOM peakuud Ha CcynbpaT-uoH ¢ HaONMIOJIeHHe Mpu3HaKa e¢&
IPOTEKaHMs, 03HaKOMJIEHHE C (PU3NYECKUMH CBOMCTBaMHU a30Ta, hochopa u ux
COCIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U QPOCPOPHBIX yI0OpEHHUA, TOJIyYeHHEe, cOOUpaHne, paclio3HaBaHUE U
W3y4YCHUE CBOWCTB AMMHAKA, NPOBEICHUE KAYECTBEHHBIX PEAKIHMN HA HOH
aMMoHUST W ¢ochaT-MOH U U3YYCHUE TPHU3HAKOB UX TMPOTEKAHHS,
B3aUMO/ICHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOYKHO
UCIIOJIb30BAHUE BHJIEOMATEPHAIIOB), HW3YYEHUE MOJCNICH KPUCTALTUYECKUX
pem€Tok anMasza, rpaduta, (QymiepeHa, O3HaAKOMJICHHE C IPOILECCOM
a7cOpOIIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPONCTBOM
IpOTHBOrasa, IMoJy4dyeHue, COOMpaHHe, paclo3HaBaHUE M H3YYCHUE CBOWCTB
VIJIEKUCIIOTO Ta3a, MPOBEICHHE KAYECTBEHHBIX peakiuii Ha KapOoHAT U
CUJINKAT-HOHbl M W3YyYCHUE MPU3HAKOB WX IMPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIIMEN CUIIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE IKCHEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHele HEMETAIUTBI U UX COCTMHEHUS.

MeTtajuibl 4 MX COCAMHEHMS

OOmrast xapakTEepUCTHKAa XHMHUYECKHUX OJJIEMEHTOB — METAJUIOB Ha
OCHOBAaHUWU UX IOJ0XKEHU B [lepronueckon cucteMme XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHust aroMoB. CTpoeHre MeTauioB. Mertajuinueckas
CBSI3b M METAJUIMYECKAsA KPUCTALINYECKAS PEHIETKA. DIEKTPOXUMUYECKUN Pl
HalpsHKEHUM MeTaioB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mue cnocoObl ToJIydeHUs MeTauioB. [loHsATHE O KOPpPO3UM METAJUIOB,
OCHOBHBIC CIOCOOBI 3alUThl WX OT Koppo3uu. CruaBbl (CTajib, YYTYH,
TIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[llemounble  MeTauibl: MoJio)keHWEe B lleproamueckond  cucrteme
XxuMuueckux anemMeHToB [[. . MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Puznueckue M XUMHUYECKHE CBOMCTBAa (HAa TpUMEpEe HATpUS U
kaust). Okcuabl M THAPOKCUABI HATpUS U Kajus. [IpuMeHeHHe MIeTOYHbIX
METAIJIOB U UX COCIUHCHHUM.

[[lenoyHO3€eMENbHBIE METAJUIBI MAarHui W KAJIbLUUW: IIOJIOKEHHUE B
[lepuoanueckort cucreme xumuueckux snemeHToB JI. M. Mengeneesa,
CTPOEHHUE HMX ATOMOB, HAXOXJICHUE B mpupoje. OU3nueckne U XUMUYECKHE
CBOMCTBa MarHus W Kajbliusa. BakHeWline coeauHEHUs Kajablus (OKCHU],
TUAPOKCU/, coJn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.



AmomuHni: mnosiokeHue B llepuonnueckon cucreMe XMMHYECKHX
anemeHToB [[. M. MenneneeBa, CTpO€HHME aTOMa, HAXOXKJICHUE B MPUPOJIE.
duznyueckre U XUMHUYECKHE CBOMCTBA amtoMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUIA ATFOMUHUSL.

Keneso: nonmoxenue B [lepnoanveckor cucTeMe XUMUYECKUX AJIEMEHTOB
J. . MenpaeneeBa, CTpO€HUE aToMa, HaxOoXJIeHue B npupoje. Ouznyeckue u
XUMUYECKUE CBOMCTBA xene3a. Okcuapl, rujipokcuabl u conu xenesa (1) u
xenesa (III), ux cocta, CBOMCTBA U MOTYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00Opa3llaMud METaNIOB U CIUIABOB, UX (DU3UUECKUMU
CBOMCTBaMM, U3Y4YEHUE pE3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KalbllUg U HATpHUs C BOJOH (BO3MOXKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOM BOJIBI, MPOLIECCA TOPEHUS KENE3a B KUCIOPOAE
(BO3BMOXKHO HCIIOJB30BAaHHWE BHUACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHBI: MAarHUs, KaJbIUs, aTFOMUHUS, [IMHKA, )Kee3a
(II) m xeneza (III), memu (II), HaOmofeHWE W OMUCAHUE MPOIECCOB
OKpalllUBaHUsl IUJJAaMEHU HWOHAMHU HATpHsl, Kajdusi W Kaublus (BO3MOKHO
UCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), HCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS U TUIPOKCUIA LUHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHeulle MeTasibl U UX COETUHEHUSD.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTBa n Marepranbl B OBCEIHEBHOM JKM3HU YeNOBeKa. be3zomacHoe
WCTIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas momoiib npu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.

XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIel cpeabl (MpeeabHast JoMyCcTUMas
KOHILIeHTpausi BemiectB, painee — I[IJIK). Ponp Xxumum B pelnieHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3iioB MaTEPUaIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHbIC
MaTepHabl).

Mescnpeomemmnuie ceazu

Peanuzanust MexnpeaMETHBIX CBS3€l MpU U3yYEHUU XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS. YEepe3 WCIOJIb30BAaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATHM, TaK W TOHATHH, SBISIONMXCS CUCTEMHBIMU JUISI OTIEIbHBIX
IPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO01ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYYHBIN (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHaIM3, CHUHTE3, KiIaccu(UKalMs, TNEePUOTUIHOCTh, HAOIIOIACHHE,
HKCHEPUMEHT, MOJEIHPOBAHUE, W3MEPEHHE, MOJIENb, SBICHUE, MapHUKOBHII
3¢ eKT, TEXHOIOTHS, MAaTEPHUAIIHI.

@dusnka: marepus, aTOM, 3JIEKTPOH, NMPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIBI, PaTUOAKTUBHOCTb, MOJICKYJIA, JJIEKTPUUECKUN 3apsii, MPOBOIHHKH,
MOJIyIPOBOJIHUKH, JTUAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe  COCTOSIHME  BEIIeCTBa, ra3, pacTBOpP, PacTBOPHUMOCTH,
KpUCTAJNTMYECKasi pemérka, CIUIaBbl, (U3NYECKUE BEIUYHMHBI, €IUHUIIBI
U3MEPEHMSI, KOCMUYECKOE MTPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COJHIIE.

buonorust: porocunres, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPATILHBIE
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.

I'eorpadus: armocepa, ruapocdepa, MHUHEpalbl, TOPHbIE HOPOJBI,
MOJIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJIHBIC PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOT O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa30BaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IMHCTBE Y4EOHOU U
BOCIIUTATEIbHOW  JIEATEIbHOCTH B  COOTBETCTBUM C  TPaJUIMOHHBIMU
POCCUMCKUMHU COIIMOKYJIBTYPHBIMA U JTYXOBHO-HPABCTBEHHBIMHM II€HHOCTSIMH,
OPUHATHIMA B OOIIECTBE MpaBUJaMU U HOPMaMHU MOBEIECHUSI U CIIOCOOCTBYIOT
IpoleccaM CaMOIO3HAHMSI, CAMOPA3BUTHSL U COLIMATIU3aLUU 00yUYatOIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYaroUIUXCs
PYKOBOJICTBOBATbCSl CHUCTEMON TIO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAluil U
pacUIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) NaTpHOTHYECKOT0 BOCTIMTAHMSA

HEHHOCTHOTO  OTHOLIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY W HAy4YHOMY HACJIEIUIO, TOHUMAHUS 3HAYEHUS XUMHUYECKOU
HayKH B KU3HU COBPEMEHHOI0 O0IIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOM
uHpopmManuend O MNepeloBbIX JOCTHAKEHUSX U OTKPBITUSX MHPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAy4YHBIX 3HAHUSAX OO0
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpa’kIaHCKOT0 BOCTIMTAHUS:

IOPEICTABICHNS O COLMAIBHBIX HOPMAax M MPAaBWIAX MEKIMYHOCTHBIX
OTHOLIEHUHA B  KOJUIEKTUBE, KOMMYHHUKaTUBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO MOJIE3HON, Y4eOHO-HCCIEI0BaTENbCKOW, TBOPUECKOW M APYTUX
BUJIAX JESITEIIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JIEATETbHOCTH
IIPU BBINIOJIHEHUH YUEOHBIX, TO3HABATENbHBIX 33714, BHIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4EeOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHWI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  y4eOHOM
NEeATEIBbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIEHHE M IOCTYIKH CBOUX
TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUAN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33pPEHYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIIAIOIINE
OCHOBY JUIsl HOHUMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUPa, MPEJCTaBICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHSA MPHUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOJHOM CPEJIOH, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO03HABATENIbHBIE MOTHBBI, HAIlPaBJICHHbIC HA MOJYYCHHE HOBBIX 3HAHUU
N0 XHMHH, HEOOXOAuMble IJisi OOBSICHEHUS HaOMI0IaeMbIX IIPOLIECCOB H
SBJICHUM, TMO3HABATEebHOM, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYPHI, B
TOM YHCII€ HaBBIKOB CaMOCTOATENbHON padoThl € Y4YEOHBIMH TEKCTaMH,
CIOPAaBOYHOM  JINTEPATypoOil, JOCTYIHBIMH TEXHHYECKUMH  CpPEACTBaAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOYYEHHIO U TO3HAHUIO, JIF0OO3HATEIBbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K CcaM000pa3oBaHUIO, NPOEKTHOM U  HCCIEI0BATENIbCKON
JESITeIbBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpPaBICHHOCTH U YPOBHS 00Y4YEeHUS B
JladbHEHIIIEM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE LIEHHOCTU HU3HHU, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0POBBII 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUN U
HEMPUATUE BPEIHBIX NpHUBBIYEK (YMOTpeOJEHUs aJIKoroJii, HapKOTHUKOB,
KypeHHus), HEOOXOAUMOCTH  COOJIIOJIEHHUS MpaBUi  OE30MACHOCTH  MpH
oOpaInieHu ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peajibHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTHUYECKOMY HM3YUYEHHUIO Mpodeccuil U Tpyaa pazIudHOro
poJia, YBaXKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM NEATEIbHOCTH, B TOM UHCIIE
Ha OCHOBE NPUMEHEHUS! MPEIMETHBIX 3HAHMM MO XWMHUU, OCO3HAHHBIA BHIOOD
WHIUBUyIbHOW  TPAeKTOPUM MPOJOJDKEHHS 00pa3oBaHUA C  yU4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX UHTEPECOB U
NOTpeOHOCTEH, ycmemHod NpodecCHOHaTbHON MEATeTbHOCTH U Pa3BUTHS
HEOOXOUMBIX YMEHHH, TOTOBHOCTH aJalTUPOBATHCA B MpodecCHOHATHHOM
cpexne;

6) 3K0JI0rM4ecKOr0 BOCIIUTAHUSI:

AKOJIOTUYECKU LEIeCO00pa3HOe OTHOIIEHHWE K MPUPOAE KAaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIlIeCTBOBaHUS, TOHUMAHUE 1IEHHOCTH 3J0POBOTO
u Oe3omacHOro oOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3NYECKOMY U MCUXHUYECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIOACHMUS
npaBusl 0€30MacHOTO TOBENEHUs NMpu paboTe ¢ BEIIeCTBAMM, a TaKXe B
CUTYyalUsX, YTPOXKAIOIINUX 310POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOJTydaeMble MPU U3YUYECHUN XUMUH, JIJIS
pelIeHusl 3aJlay, CBSI3aHHBIX C OKpYXalolled MPUPOJHON cpenoit, s



MOBBINICHUS] yPOBHS JKOJOTHYECKOW KYJIBTYpPhI, OCO3HAHHUS TJI00aIbHOTO
XapakTepa HSKOJIOTMYECKHX MpOOJeM M MyTed WX PEIICHHs TOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B IT0O3HABATEJIbHON, KOMMYHUKATUBHOW U COIIMAIIbHON MTPaKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pe3yJbTAaTOB BBIACISIIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHUST OOIICHAYYHBIC TOHATHS (3aKOH, TEOpPHs,
MPUHIUI, THUMNOTe3a, (akT, CHCTeMa, MPOIECC, IKCIEPUMEHT | ApYyToe.),
KOTOpPBIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJISIIOT HA OCHOBE 3HAaHUM M3 HJTHUX NPEeAMEToB  (HOpMHUPOBATH
IPE/ICTAaBIICHHE O MEJOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCaJIbHBIC
yueOHble NeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpbIEe oOecrneunBaroT (GOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbBHOMY
IJJAHUPOBAHMIO M OCYIICCTBICHUIO YI€OHOU eITETHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUA:

YMEHUS HCIIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS MPU OCBOCHUHU
3HAHWI: PACKPBIBATh CMBICI XUMUYECKUX MOHSATUHN (BBIACIATh UX XapaKTEPHbIE
PU3HAKH, YCTAHABIUBATH B3AaUMOCBSA3h C IPYTUMHU MOHATHSIMU ), UCIIOJIb30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (PAaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KPUTEPUHM I KJIacCU(UKAIMU XHMHUYCCKHUX BEIICCTB W XUMHUYCCKUX
peaKIuii, yCTaHABIMBATh MPUIMHHO-CIICACTBEHHBIC CBI3U MEXIY OOBCKTaMHU
W3Y4YCHUS, CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHIYKTUBHBIC, ICTyKTHBHBIC,
10 aHAJIOTHH ), JICIATh BHIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (TIPEIMETHhIE H
METaInpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCIIOIb3yeMbIE B
XUMUH, TpPeoOpa3oBbIBaTh IMIUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
IIPEICTABIICHUS — XUMUYECKHIA 3HAK (CHMBOJI 3JIECMEHTA), XUMHUYecKast opMyIia
U ypaBHCHUE XUMHUYCCKON pEaKIMKM — MPH PEIICHHH y4eOHO-TI03HABATEIIHHBIX
3amady, ¢ y4€TOM OTUX MOJCIBHBIX  TIPEJICTABICHUW  BBIABIATH U
XapaKTepHU30BaTh CYIIECTBCHHBIC IPU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHYECKHUX  PEaKIUd, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIC CBS3M W TMPOTUBOPEUUS B
M3Yy4aeMBbIX MPOIIECCaX U SBICHUSX.

ba3oBble ucciaenoBarebCcKue 1eiCTBUA:



YMEHHUE HCIOJIb30BaTh MMOCTABIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMUS, a TaKXKe B KAayeCTBE OCHOBHI Ui (OPMHUPOBAHHUS THUIOTE3BI IO
IIPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMN;

IpUOOpETEHNE OMbITa MO IUIAHWPOBAHMIO, OPTaHU3ALMU U IPOBEICHUIO
YUYEHUYECKUX DSKCIIEpUMEHTOB, YMEHHE HaOM0JaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIBHO NPOTHO3UPOBATh €T0 Pe3ysbTar, GOPMYJINPOBATH 0000LIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO OIbITa, UCCIEIOBAHMS, COCTABISATh
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ uHpopmanueii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh U HMHTEPHPETUPOBATH HMH(GOPMALUIO
pa3aMyYHBIX BHUAOB U (GOpPM MPEACTABICHUS, IOIY4aeMyl0 M3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOIO COJIEpKaHus,
CIpaBOYHbIE TMOcoOus, pecypchl IHTepHeTa), KpPUTUYECKHM OLIEHUBATh
MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

YMEHUE NPUMEHSTh Pa3IMYHbIEe METO/IbI U 3aMPOCHI IPU MOUCKE U OTOOpE
MH(OpMAMKM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX JJIsi BBIOJTHEHUS
y4eOHBIX U MMO3HABATENbHBIX 33124 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIIbITA
B 00JIaCTH HCIIOJIb30BAHUSA HMH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
OBJIAJICHAE KYJbTYpOH AaKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANIbHYIO (OpPMY MpeACTaBICHUS
nH(pOpMaMU U WUIIOCTPUPOBATH pELIAEMbIe 3aJa4l HECIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE WCIONb30BaTh W AHANM3MPOBATH B Ipouecce y4yeOHOH U
HCCIIEI0OBATENBCKOMN NEATEIbHOCTH uH(pOpMaIHIO 0 BIIMSTHUU
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SIIICTBA W TPAHCIOPTAa HA COCTOSIHHE
OKPYIKAIOIIEH NPUPOIHOU CPEBI.

KoMMyHMKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

yMEHUSl 3a7jaBaTh BONPOCHI (B Xone Auanora W (WiM) AMCKYCCHM) TIO
CyLIECTBY 00CykgaeMoil TeMbl, (OpPMYJIUPOBaTh CBOM  MPEAJIOKECHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOH 3a1a4H;

YMEHUSl TNPEACTaBIATh TMOJY4YEHHBbIE pe3yJjbTaThl MO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaxX; JenaTh MPE3EHTALMI0
pe3yNbTaTOB  BBIMOJIHEHUS XUMHUYECKOTO 3KcrepuMeHTa (J1abopaTOpHOTo
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YU€OHOTO
MIPOEKTA);



YMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM W  HMCCIEAOBATEIIbCKOW  JEATENBHOCTH IMPU  PELHICHUU
BO3ZHUKAIOIIUX MPOOJEM Ha OCHOBE yu€Ta OOUIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (oOCyxJeHus, OOMEH MHEHHSIMH, «MO3TOBbIE€  IITYPMBI»,
KOOpAWHAIMSA COBMECTHBIX IEHCTBHI, OMNpPENEIICHHE KPUTEPUEB IO OILIEHKE
KaueCcTBAa BBITTOJIHEHHON PabOThI U IPYTHE).

PeryasiTUuBHBIC YHHBEPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

YMEHHUE CAMOCTOSITEIbHO ONMPEAEIATh LEIH JACATEIbHOCTH, TIJIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTD, BRIOUpATh Hanbosiee 3PheKTUBHBIE CIIOCOOBI PEIICHUsT YIECOHBIX
Y TI03HABATEJIBHBIX 3a/1a4, CaMOCTOATEIBHO COCTABIATH WA KOPPEKTUPOBATH
IIPEJIOKEHHBI QITOPUTM JEUCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHHBATh COOTBETCTBUE MOJIYUYEHHOTO PE3yJIbTaTa 3asiBIICHHON LIE€JIH, YMEHUE
WCMOJIb30BaTh M AHAIM3UPOBATH KOHTEKCTHI, MPEJIaracMble B YCIOBHU
3alaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOCHHUIO 00s3aTEIBHOTO
coJiepKaHMs, YCTAHOBJIEHHOTO JaHHOU (enepasibHONW pabouel mporpammoi,
BBIJICJIIIOT: OCBOCHHBIC O0YUYaIOIIUMUCS HAy4YHbIE 3HAHUS, YMEHUSI U CIIOCOOBI
neucTBul, creuuduyeckue Ui TpPeAMETHOM o0jactu «XUMUsS», BHIIbI
NEATEIbHOCTH 10 TMOJYYEHUI) HOBOTO 3HAHUS, €ro HHTEPHpETalNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K xoniy oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e PacCKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUM: aTOM, MOJIEKYJIa,
XMMHUYECKUM 3JIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, CMECH
(omHOpOAHAS U HEOJTHOPOJIHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs
U MOJIEKYJIApHAasi Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasi JOJid XUMHYECKOTO »JJEMEHTa B COCIUHECHUH,
MOJISIPHBIN 00BEM, OKCH/]I, KHCJIOTA, OCHOBAHME, COJIb,
3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKasl PeaKkuusl,
KJaccu(uKanus peakiuii: peakiiuy COSTUHEHUS, PEaKIIUN Pa3I0KECHHUSI,
peakiMy 3aMeleHus, peakiuu OOMeHa, 9K30- M DHJIOTEPMHUUYECKHUE
peaKkimu, TEIUIOBOM 3P (HEKT peakiuu, PO aToMa, JIEKTPOHHBIN CIIOH
aTomMa, aToMHas oOpOuTadb, paAUyC aToMa, XHUMHYECKass CBS3b,



MOJsIpHAsE W HEMOJsIpHAas KOBAJICHTHAasi CBs3b, MOHHAS CBS3b, HWOH,
KaTUOH, aHWOH, PAaCTBOpP, MaccoBas JOJisl BellecTBa (MpPOLEHTHAs
KOHIIEHTpAIMsl) B pacTBOPE;

WJUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX IMOHATHH H
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUM BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XHMMHUYECKYIO CHMBOJIMKY JJI COCTaBJICHHS (Qopmyl
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIU;

OTpeNeNsITh  BAJICHTHOCTh aTOMOB  3JIEMEHTOB B  OWHApHBIX
COCMHEHUSX, CTEMEeHb OKHUCJIEHUS DJIEMEHTOB B  OWHApPHBIX
COCAMHEHUAX, MPUHAIJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KIaccy
COCIMHEHUI MO (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPTAaHUUECKUX COCANHEHUSX;

packpeiBath cMmbica llepuomnueckoro 3axkona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX MoJioxkeHus B [lepuonanueckoii cucreme,
3aKOHOB COXPAHEHHsI MAacChl BEUIECTB, OCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;

OMKCHIBATh M XapaKTepu3oBaTh TaOiuuHytlo (opmy [lepuomnueckoi
CUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3iu4aTh TIOHITUS «IJIaBHAs
noarpymma (A-rpynma)» u «nodounast noarpymnma (b-rpymnmna)y, manbie
1 OOJIBIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabnuue «llepuomuueckas cucrema xumuyeckux syemeHToB JI. .
MeHnneneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl  sapa, oOIIee YHCIIo
AIEKTPOHOB U PacHpeAesIeHUE UX MO JIEKTPOHHBIM CIIOSIM);
KJacCu(UIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE PEaKINH (TI0 YUCITY M COCTaBy YYaCTBYIOIIUX B
peaKIuu BEIIEeCTB, M0 TeIIOBOMY YD PeKTy);

XapaKTepru30BaTh (OMUCHIBATh) OOIME XUMUUECKHUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJAcCOB,  MOATBEpXJas  ONUCAHWE  MpPUMEPaMU
MOJICKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHMOCTHM OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MPEBPAILCHUI B pa3JIUYHBIX YCIOBUSX;

BBIYUCIISAITH OTHOCHUTENIBHYI0 MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o Qopmyiie



K

COCIMHEHHs, MAacCOBYIO [IOJII0 BEIIECTBA B pPacTBOpPE, IPOBOIUTH
pPacy€Thl IO YPABHEHUIO XUMHUYECKOM PEaKIIN;

IPUMEHSTh OCHOBHBIE OIEPAIIMU MBICIUTENBHON JEATEIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMAaTU3aIHIo,
KJ1accu(UKAIMIO, BHIABICHHE MPUUYMHHO--CIEICTBEHHBIX CBSI3eM — s
U3YYEHHUS] CBOWMCTB BELIECTB M XMMHUYECKHX pPEaKLHM, €CTECTBEHHO-
HAay4YHBIC  METOABl  TO3HAHWS —  HAONIOJICHWE, W3MEPCHHE,
MOJICTUPOBAHUE, FKCIEPUMEHT (peaibHBIN U MBICIICHHBIN);

CIEIOBATh MpABWJIAM  TOJb30BAHUS XHUMHUYECKOM MOCYyIOW U
nabopaToOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBHIIOJIHEHUIO
71a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHHUI0 M COOUPAHHIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB €  ONPEIACIEHHONM MACCOBOM JOJEH PACTBOPEHHOIO
BEIIIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMHUYECKUE HKCIEPUMEHTHI 10
pacno3HaBaHUIO PACTBOPOB MIEIOYEH M KHUCIOT C IOMOIIBIO
MHJUKATOPOB (JakMyc, (PeHONPTaNIeHH, METUIIOPAHK U IPYTHE).

KOHIly oOyueHus B 9 KJjiacce TMpeJMETHbIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHA: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIOKHOE BEIlIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCJICHHS, XMMHMUYECKas peakiusi, XUMHUYEeCKas CBsA3b, TEIIOBOM
3 dekT peakuu, MOJIb, MOJSPHBIA O0BEM, PacCTBOP, DJIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTHYECKAsT TUCCOLMAIINS, PEAKIIUA HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOoOpaTUMBbIE PEAKIIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHUCIEHWE U  BOCCTAaHOBIICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUUYECKass CBI3b (KOBaJEHTHAas,
WOHHAs, MeTAJUIMYEeCKasi), KpUCTAUIMYECKasi pemeTKa, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peakiuu, IpeaesibHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
MPUMEHSThH 3TU NOHATHUS MPU OMUCAHUU BEILIECTB U UX MPEBPAIICHUN;
WCIIOJIB30BaTh XUMHYECKYI0) CHMBOJIMKY IS COCTaBJICHHS (Qopmyl
BELIECTB U YPABHEHUM XUMUUYECKHUX PEaKLIUi;



ONpENENsATh BAJICHTHOCTh M  CTENEHb OKHUCJIEHHS XUMHUYECKHX
AJIEMEHTOB B COEIMHEHHUSX Pa3IMYHOTO COCTaBa, MNPUHAJIEKHOCTD
BEIIECTB K OMNpEACIEHHOMY KJIacCy COEIUWHEHUM 1o (opmyiaM, BHUJ
XUMUYECKON CBsA3M (KOBaJCHTHas, WOHHAs, MeETaJUIM4YecKas) B
HEOPTraHUYECKUX COCTUHEHUSX, 3apsil MOHA MO XUMHUYECKON GopMmyiie,
XapakTep cpeApl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCIUHEHHIA,
THUIl KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOTO BELIECTBA;

packpeiBath cMmbich llepuogumueckoro 3akona J[. WM. Menpeneea u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: ONHUCHhIBaTh W XapaKTEpU30BaTh
Tabnnunyto Gopmy [lepuoanueckoil cucTeMbl XUMUYECKUX JIEMEHTOB:
pasznuyaTh MOHATUS «IJaBHas moarpynna (A-rpynma)» u «moOodHas
noarpynna (b-rpynma)», manble u OOJbIIME MHEPUOMBI, COOTHOCHUTH
0003HAYEHHUSA, KOTOpbIE HMEIOTCS B NEPUOAMYECKON Tabmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XHMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsj sjapa, oOIIee YHUCIO JJICKTPOHOB U
pacrpeniesieHe UX M0 JJICKTPOHHBIM CJI0siIM), OOBSICHATH OO0IIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U MX COCAUHEHUN B
npenenax MajlblX NEPHOJOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJacCU(PUIMPOBATh ~ XUMHUYECKHME  DJIEMEHThl,  HEOPraHUYECKUe
BEILIECTBA, XUMUYECKHUE PeaKIUu (110 YUCITYy U COCTaBY YYaCTBYIOLIUX B
pEeaklMK BELIECTB, MO TEIIOBOMY 3P QEKTy, 10 U3MEHEHUIO CTeNeHel
OKHUCJICHUS] XUMUYECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOUIUE U CIEHUPUUECKUE XUMUUYECKUE
CBOMCTBAa NPOCTBIX M CIIOKHBIX BEIIECTB, INOATBEP)KIAs OIHUCAHUE
OPUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX YPAaBHEHHMI COOTBETCTBYIOLIUX
XAMUYECKHUX PEAKIIUM;

COCTABJISITh YPABHEHUS DJIEKTPOJUTUYECKOM JHUCCOLMALMU KHUCIOT,
LIEJI0YEeN W COJIEM, IOJIHBIE U COKpAIIEHHBIC YPaBHEHUs PEAKLUN
MOHHOTO  OOMEHa, YpaBHEHMsS  peakiuil,  MOATBEPKIAIOIINX
CYILIECTBOBAHME T'€HETUUYECKOM CBSI3M MEX]y BEIECTBAMU Pa3JIMYHBIX
KJIaCCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKUUi
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;



MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHSI,
BO3MOYKHOCTH TPOTEKAHUS XMMHUYCCKHUX IPEBPAICHUN B Pa3IMUHBIX
YCIIOBUSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOTO OJJIEeMEHTa 1o QopMyiie
COCIUHEHMS, MacCOBYIO JIOJIIO BEIIECTBA B pPacTBOPE, MPOBOIUTH
pacuéThl 10 YPaBHEHUIO XUMHUYECKOHN PEaKIny;

coOnrofaTh MpaBuUja TMOJB30BAaHUSA  XUMHUYECKOW TMOCYIO0M U
nabopaTOpHBIM 000pYyIOBaHWEM, a TakKXKe MpaBWia OOpAIIEHUS C
BEIICCTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMH I10 BBITIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTIBITOB IO IOJIYYCHHIO W COOMPaHHUIO
ra3000pa3HbIX BEIISCTB (aAMMHAaKa M YTIECKUCIIOTO ra3a);

NPOBOJUTh  pPEaKIMH, TOATBEPKIAIONINEC KAUYeCTBEHHBIM COCTaB
pa3IMYHBIX BEIICCTB: pPACIO3HABATh ONBITHBIM MYTEM  XJIOPHI-,
Opomua-, wuomuna-, kapobonar-, ¢ocdar-, cumukar-, cyiubdar-,
THJIPOKCHJI-UOHBI, KATHOHBI aMMOHHS M HOHBI M3yYCHHBIX METAJLIOB,
MIPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUICCKUX BEITCCTR;
NPUMEHATh OCHOBHBIC OTICPAIlUU MBICIIUTEIHHON JEATETbHOCTH —
aHajgu3 ®W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHIo,
BBISIBJICHHE TIPHYUHHO-CJICICTBEHHBIX CBSI3CH — ISl M3yUCHUS CBOWCTB
BCIICCTB M XUMHUYECKMX pEaKIMH, €CTECTBEHHO-HAYYHBIC METOIbI
MMO3HAaHUS — HAOIIOICHWE, U3MEPECHHUE, MOJCIUPOBAHUE, SKCIICPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne KosmuecTBo yacos
DJIeKTPOHHbIE
HaumenoBanue pa3jiesioB (undposbie)
I KoHnTpoubn IIpakTHyeck
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
/ ble padoThI ue padoTsbl
pecypchbl
n
Pa3nea 1. IlepBonayanbHble XUMHYECKHE NOHATHS
XuMus — BaxHas 00J1acTh
bubnnoreka IIOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 IIPaKTUYECKON 37¢
NeSITEILHOCTH YEI0BeEKa T
1 BemectBa u xuMuueckue bubmorexa [IOK
2' AL 15 1 https://m.edso0.ru/7f418
pesit 37c
Hroro no paszneny 20

Paspen 2. Baxxneiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

but6mmoreka [IOK
2. B .K )
OIAYX. RHEIOPOA 6 https://m.edsoo.ru/7f418
1 [TousTHe 00 okcUmax
37c
but6mmoreka [IOK
2. B JI
OAOPONLLIOHATHE O 8 1 https://m.edsoo.ru/7f418
2 KHCJIOTaX U COJAX

37c



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

bu6nuoreka [IOK

2. Bopna. PactBopsl. [lonsitue
5 https://m.edsoo.ru/7f418
3 00 OCHOBaAHMAX
37c
5 OCHOBHBIE KJIACCHI bu6nuoreka [IOK
4' HEOPraHUYECKHUX 11 https://m.edsoo.ru/7f418
COCIMHEHU 37¢c
Utoro no pazneny 30

Paznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuuyeckunx 3jaementon /1. U.
MenaeneeBa. CtpoeHne aToM0OB. XUMH4YecKasi CBSA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKINH

[Tepunonnueckuii 3aKOH U
3 [lepuoauueckas cucrema bubnnoreka IIOK
1' XUMHYECKHX 3JeMEHTOB /JI. 7 https://m.edsoo.ru/7f418
U. Menpene-ea. Ctpoenue 37c
aToMma
XuMH4ecKas CBS3b.
bubmmoteka [IOK
3. OKHCIUTEIBHO-
8 https://m.edsoo.ru/7f418
2 BOCCTaHOBUTEJILHBIE 37¢
peakuuu o
bu6nuoreka [IOK
Uroro no pazneny 15 https://m.edsoo.ru/7f418
37c
bu6nuoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418

37c



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




9 KVIACC

Ne KosauuecTBo yacoB
DJIEeKTPOHHbBIE
HaumenoBanue pa3jiesioB (undposbie)
I KonTpoabu [MpakTnyeck
U TeM NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble paboThbI ne paboThbl
pecypcbl
n
Pa3nea 1. BemecTBo U XuMH4yecKkme peakiun
[ToBTOpeHwue u yriayodieHue bubnuotexa [HOK
3HaHWI OCHOBHBIX Pa3/IciioB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiiacca 636
bubnnoreka IIOK
OcHOBHBIE 32aKOHOMEPHOCTHU
N 4 https://m.edsoo.ru/7f41a
XUMHUYECKHUX PEAKITHIA
636
DIEeKTPOTUTHIECKAS bubnmnoreka [JOK
IUACCOIAAINS. XAMHUYECKHAE 8 1 1 https://m.edsoo.ru/7f41a
peaKIuu B pacTBOpax 636
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M X COeIMHEHUS
OO0mias XxapakTepucTUKa bubnmoreka [JOK
XAMHYECKUX DJIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

VIIA-rpynnsl. ['anorenst

636



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

OO01as xapakTepuCTHKA

5 bu6nuoreka [IOK
. XHMHYECKHUX 3JICMECHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynmel. Cepa u eé 636
COCIUHCHUSA T
OO0mas xapakTepUCTHUKa
2 P P bubnnoreka IIOK
I 7 https://m.edsoo.ru/7f41la
3 VA-rpymnmsl. A3ot, pocdop 636 T '
M UX COCOUHCHUSA T
OO0mas xapaKTepUCTHUKA
2 P P bubmorexa [JOK
. XAMHYECKHUX DJIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yrnepoa u 636
KPEMHUI U UX COEIUHEHHUS T
Wroro mo pazneny 25
Paznen 3. MeTa/jibl U UX COeTMHEHUS
3 bu6nuoreka [IOK
1' OO1mmpe cBOMCTBA METAIIOB 4 https://m.edsoo.ru/7f41a
636
. bu6nuoreka [IOK
3. Baxxneiine MeTamibl U UX
16 https://m.edsoo.ru/7f41a
2 COEIUHEHUS

636



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

Uroro mo pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4, BemectBa u maTepuainsl B Bubmiorexa IIOK
3 https://m.edsoo.ru/7f41a
1 JKU3HU YeJIOBEKa
636
Utoro no pazneny 3
bubnnoreka IIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBHIEE KOJIMYECTBO 68 4 ;
YACOB I10 ITIPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
J KoaudecTBO yacoB
DJIeKTPOHHBIE
Jara P
Kontpoas | Ilpaktuue nupposbie
Tema ypoka Bce usyye
HbIE CKHe st odpa3oBarTeib
ro
I padoThI padoThI HbI€ pecypchbl
bubnuoreka
[Ipenmer xumuu. Pons xumun B 1 ILHOK
JKU3HU YeaoBeKa. Tena u BelmecTsa https://m.edsoo.r
u/ff0d210c
bubnuoreka
ITongarue o MeTonax MO3HAHUSI B 1 LHOK
XUMHHU https://m.edsoo.r
u/ff0d227e
[TpakTrueckas padota Ne 1 «IIpaBuna bubnuoreka
paboThl B 1a00paTOpUU U PUEMBI 1 LIOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edso0.r
000py/I0BaHUEMY u/ff0d23dc
bubnunoreka
Yucreie BemecTBa U cMmech. CriocoOnl
1 IHOK

pa3aciICHUA cMmeceit

https://m.edsoo.r



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

u/ff0d26ca

[TpakTuyeckas padora Ne 2
«Pa3znenenue cmeceli (Ha npumepe
OUYMCTKH ITOBApPEHHOM COJIN)»

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d28c8

ATOMBI 1 MOJIEKYJTBI

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d2a6¢

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d2be8

IIpocThle U CIIOXKHBIE BEIIECTBA

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJIEKYJISIPHOE YICHHUE

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d2d50

3aKOH ITOCTOSIHCTBA COCTaBa BEIICCTB.

Xumnueckast popmyna. BaneHTHOCT
aTOMOB XMMHMUYECKUX DJIEMEHTOB

bubaunoreka
HOK
https://m.edsoo.r
u/ff0d2eae



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

bubauoreka

OTtHocuTenbHAs aTOMHAs Macca. HOK
OtHOcHUTENbHASA MOJIEKYJIIpHAs Macca https://m.edsoo.r
u/ff0d323c
bubnuoreka
MaccoBast 101 XUMHYECKOI0 HOK
3JIEMEHTa B COCIMHEHUU https://m.edso0.r
u/ff0d350c
bubnuoreka
KonuuecTso BemecTBa. Mosb. [HOK
Momnsipnas macca https://m.edsoo.r
u/ff0d5230
bubnuoreka
®dusnuecKue 1 XUMUUECKHUE SIBIICHUS. LIOK
XuMHUUYECKask peaKLus https://m.edso0.r
u/ffod37fa
bubnuoreka
IIpu3Haky U ycaoBUs NIPOTEKaHUS [HOK
XUMUYECKHUX PEaKLUn https://m.edso0.r
u/ff0d3al6
bubnuoreka
3aKOH COXpaHEHUsI MacChl BEIECTB. [HOK
XUMHUYECKUE YPAaBHEHUS https://m.edso0.r
u/ff0d3b88
bubnuoreka
Boruncnenus konmuuecTBa, Maccol
I[HOK

BCIICCTBA IO YPABHCHUAM
XUMHUYCCKHUX peaKLII/Iﬁ

https://m.edsoo.r
u/ff0d5708



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

KJ'IaCCI/I(bI/IKaI_[I/IH XHUMHUYCCKUX

bubauoreka

. LHOK
peakiuii (CoeqMHEHNs, Pa3I0KEHNUS,
saMelIleHns, OBMeHa) https://m.edsoo.r
HHICHHA, u/Ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN- bubnnorexa
LHOK
sHuMKIoneaucT. O0oO0IeHne u
cUCTEMATH3aIUs 3HAHUN https://m.edsoo.r
H u/ff0d40c4
bubnuoreka
KonTponbaas padora Nel mo Teme LIOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.r
u/ff0d4290
bubnuoreka
Bo3ayx — cmech razos. CocraB OK
BO3ayxa. Kucinopon — aneMeHT u 1
DOCTOE B B0, O30H https://m.edsoo.r
poctoe BemecTBo. O30 U/Ff0d448e
. bubnuoreka
dusnueckre U XUMHUUECKUE CBOIICTBA oK
KHUCTIOopo/ia (peakiuy OKUCIICHUS, 0
ropenue). [Torstue 00 okcumax https://m.edso0.r
PEHHE). a u/ff0d4614
Bubnuoreka
CriocoO0BbI MOTy9IeHHS KHCIIOPO/Ia B
LHOK

1a00paTOPUN U TPOMBIIIICHHOCTH.
[Ipumenenue kucmopoaa

https://m.edsoo.r
u/ff0d497a



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

TemnoBoii 3 pexT xumudeckon bubnuoteka
peaKkuuu, MOHATUE O HOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- https://m.edsoo.r
¥ HI0TEPMUYECKUX PEAKIHAX u/ff0d4790
bubnuoreka
TorumBo (He(Th, Yroiib U METaH). OK
3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro L{t o-//m.edsoo.r
[PEIOTBPAICHHS u/ f?Od 4C4a '
[TpakTuyeckas padora Ne 3 o Teme EHO(;IJEHOTGM
«Ilonyuyenue u cobupanue
. https://m.edsoo.r
KHCJIOpPO/1a, U3yYEHHUE €T0 CBOMCTBY u /f?O d4ae2
bubnnoreka
Bonopon — anemeHT u nipocroe I[HOK
BelecTBo. HaxoxxaeHnue B npupoje https://m.edsoo.r
u/ff0d4dd0
bubnnoreka
Du3nYeCKne 1 XUMUYECKHE CBOMCTBA LHOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.r
u/ffod4ddo
bubnuoreka
[HOK

[TousaTre 0 KUCIOTaX U COIAX

https://m.edsoo.r
u/ff0d50d2
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

bubauoreka

CniocoOsI 1oTy4eHust BOAOPO/Ia B HOK
nabopaTopuu https://m.edsoo.r
u/ff0d4ddo
[TpakTuueckas padota Ne 4 o Teme EI/gIJ(IHOTeKa
«[lonmydenne u coOupaHue BoI0po/Ia,
N https://m.edsoo.r
M3Y4YEHUE €r0 CBOMCTB) u /f?O 44§42
bubnmmoreka
Monsipabiii 00bEM ra3oB. 3aKoH LIOK
ABoraznpo https://m.edsoo.r
u/ffod542e
N bubnuoreka
Brruucienus o0b€Ma, KoJIH4YecTBa OK
BEII[ECTBA ra3a M0 €ro U3BECTHOMY tht <-//m.edsoo.r
KOJIMYECTBY BEIIECTBA WK 00BEMY U /f?OéiSSéO '
. bubnnoreka
Brrancnenus 00EMOB ra3oB 1o 10K
YpaBHEHUIO PEaKIIMi Ha OCHOBE
. . https://m.edsoo.r
3aKOHAa O0OBEMHBIX OTHOIIICHUN ra30B u/Ff0d5708
bubnuoreka
dusndeckre U XUMUYECKIE CBOCTBA ILIOK
BO/JIBI https://m.edso00.r
u/ff0d587a
. bubnuoreka
CoctaB ocHoBanuii. [lousarue 00
[HOK

WHJIUKATOpax

https://m.edsoo.r



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

u/ff0d59e2

Bona kak pactBopuTENb. bubnuoreka
HacrplmeHnasie 1 HeHACBIIIICHHEIC HOK
pactBopbl. MaccoBasi 710J1s1 BELIeCTBa https://m.edsoo.r
B pacTBoOpe u/ffod5b40
[TpakTrueckas padota Ne 5 o Teme Bubanoreka
«lIpuroroBneHne pacTBOPOB C HOK
onpeae€HHON MacCOBOM J10J1ei https://m.edsoo.r
PacTBOPEHHOTO BEIIIECTBAY u/ff0d5eba
bubanoreka
Kontponbnas padota No2 o treme I[IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.r
u/ff0d6342
bubnuoreka
OKcuapl: cOCTaB, KiIaccudUKaIus, I[IOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d664e
. bubnuoreka
[Tomy4yeHue u XUMHUYECKUE CBOMCTBA
KUCJIOTHBIX, OCHOBHBIX U Ettopillm.edsoo.r
aM(OTEpHBIX OKCHJIOB u/Ff0d664e
bubnuoreka
OcHoBaHWusI: cOCTaB, Ki1accupuxaus, 1IOK

HOMEHKJIaTypa

https://m.edsoo.r
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d67ca

u/ff0d67ca

bubnuoreka
ITony4yeHue U XMUMUYECKUE CBOMCTBA ILHOK
OCHOBaHUH https://m.edsoo.r
u/ff0d67ca
bubnuoreka
Kucnotsr: cocras, kinaccudukarms, L[IOK
HOMEHKJIaTypa https://m.edsoo.r
u/ffOdfee2
bubnuoreka
[Tony4yenne n XMMHYECKUE CBOMCTBA I[HOK
KHUCJIOT https://m.edsoo.r
u/ffOdfee2
Counu (cpenHue): HOMEHKIATYpa, bubmotexa
CIOCOOBI TOJTYyYEHUS, XUMUYECKHE HOK
CBOCTEA https://m.edsoo.r
u/00ad9474
[TpakTueckast paborta Ne 6. Pemenue bubnuoreka
OKCHEPUMEHTAJIBHBIX 3a71a4 110 TEME HOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.r
COETMHEHUI u/00ad9b7c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0dfee2
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bubauoreka

['eneTrdeckas CBS3b MEXKIY KJIaCCaMH IIOK

HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.r
u/00ad9a50
bubnuoreka

O000111eHrE U CUCTEMATU3 AL LIOK

3HaHUHI https://m.edsoo.r
u/00ad9ch?2
bubnnoreka

KonTponbnas paborta Ne3 mo teme

"OCHOBHBIE KJIACChl HECOPTaHUYECKUX HOK

R —" https://m.edsoo0.r
u/00ad9ela

[TepBBIe OMBITKY KIACCH(PUKAITAU bubnnorexa

XHUMUYECKHX dJIEMeHTOB. IToHsATHE O HOK

IPYIIax CXOIAHBIX JIEMCHTOB htns.//m.eds00
u/00ad9ffa

Ilepnonnueckuii 3aK0H U bubnuoreka

[Tepuoanueckas cucrema IHOK

XUMHYECKUX 3y1iemMeHToB J[. 1. https://m.edso00.r

Meunneneena u/00ada52c¢
bubanoreka

[lepuonpl, rpynmnbl, TOATPYIIIHI HOK
https://m.edsoo.r
u/00ada52c
bubaunoreka

Ctpoenue aromoB. CocTaB aTOMHBIX
IHOK

sanep. 3oTomnsl

https://m.edsoo.r



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00ada342

u/00ada342

CtpoeHue IeKTPOHHBIX 000JI0UeK bubimotexa
aToMOB 3JieMeHTOB [leproanueckoit HOK
cuctemsl J. 1. Menzaeneepa Hps. L EsU0.1
u/00ada6bc
XapakTeprucTuKa XUMHYECKOTO bubnuoreka
JJIEMEHTA MO €T0 II0JIOKEHUIO B HOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.r
Menpeneesa u/00ada824
3nauenue [lepuoanueckoro 3akoHa bubnuoreka
JUISl Pa3BUTHS HAYKU U NIPAKTUKU. [I. [HOK
N. MenpeneeB — yd4€HBIN, IIEAArOr U https://m.edso0.r
IrpaxJaHUH u/00ada96e
bubnuoreka
DIIEeKTPOOTPUIIATETLHOCTH aTOMOB LHOK
XUMHUYECKHUX DJIEMEHTOB https://m.edso00.r
u/00adaab8
bubnuoreka
[HOK

HMonHas xuMuueckas CBSI3b

https://m.edsoo.r
u/00adac34



https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada824
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bubauoreka

KoBanieHTHas mossipHas XUMHYeCKast [IOK
CBSI3b https://m.edsoo.r
u/00adaab8
Bubnuoreka
KoBanentHas HemosspHas [IOK
XUMHUYECKAA CBSI3b https://m.edsoo.r
u/00adaab9
bubanoreka
CreneHp OKUCIIEHUS HOK
https://m.edsoo.r
u/00adae28
bubanoreka
OKHUCINTEIHLHO-BOCCTAHOBUTEIILHEIE [IOK
peakuuu https://m.edsoo0.r
u/00adb076
bubanoreka
[HOK
OKuCINTEIN U BOCCTAHOBUTEIN
https://m.edsoo.r
u/00adb076
Konrponsnas padora Ne4 o reme BIg?HOTeKa
«Ctpoenne aroma. XUMUYECKast I
https://m.edsoo.r
CBA3LY u/00adb486
bubanorexa
PesepBHrlit ypok. O6001ICHHE U [HOK

cHCTeMaTHU3alus 3HaHUu!

https://m.edsoo.r
u/00adb33c
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bubauoreka

PesepBHbIil ypok. O0001ICHHE 1 1 LIOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.r
u/00ad9ch?2
Bubnuoreka
PesepBHbIil ypok. O0001ICHHE 1 1 LIOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.r
u/ff0d61ch
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KVIACC

N Koan4yecTBO 4acoB
JJIeKTPOHHBbIE
K Jlara o
OHTPOJIb undgposbie
Tema ypoxka Bce P IMpakTuuec HU3YYeH
HbIe o0pa3oBaTesibH
ro KHe padorpl | HA
L padoTbI ble pecypchl
[Tepnonnueckuii 3aKoH. Bubauoreka
[Tepuonnueckas cucrema 1 [IOK
XUMHYECKUX 3jieMeHToB J[. 1. https://m.edso0.ru
Meunneneena /00adb59¢e
3aKOHOMEPHOCTH B bubnuoreka
W3MEHEHUU CBOWCTB 1 [HOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo0.ru
MEPBBIX TPEX MEPUOOB /00adb6b6
bubmmoteka
Knaccudukanms u 1IOK
HOMEHKJIaTypa 1
P https://m.edsoo.ru
HEOPTaHWYESCKUX BEIISCTB
b " J00adb7e?
. bubnnoreka
Bubsl xumuueckoit cBs3u U OK
THUTBI KPUCTATIMYECKUX 1 1

pEETOK

https://m.edsoo.ru
/00adbac6
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https://m.edsoo.ru/00adb59e
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Kontponsnas padora Nel mo
teMe «lloBTOpeHue u
yriiyOjeHue 3HaHui
OCHOBHBIX pa3zeiioB Kypca 8
KJ1accay

bubanoreka
Knaccudukanus XuMuaeckux 1IOK
CaKIIMH 110 pa3IUuIHBIM
p sHaKa p https://m.edsoo.ru
MpU3HAaKaM
p /00adbch0
[TonsiTHE O CKOpOCTH bubnuoTeka
XUMHYECKON peaKInu. HOK
IToHsTHE O TOMOT€HHBIX B https://m.edsoo0.ru
TreTEPOTEHHBIX PEAKLIUIX /00adbe9a
IToHsgTHE O XUMHUUECKOM
paBHOBecuH. DaKTOPHI, bubnuoreka
BIIMSIIOIIME HA CKOPOCTH LHOK
XUMUYECKON PEAKLNU U https://m.edsoo.ru
IMOJIOKEHNE XUMUYECKOTO /00adc28c
paBHOBECHUS
bubnuoreka
OKHUCIUTENBHO- HOK

BOCCTAaHOBUTCIIBHBIC PCAKITNN

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



https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adcade

Teopus 3MEKTPOIUTUYECKON

bubanoreka

LHOK
nucconuanu. CUIbHBIE U
cJ1a0bIe DIIEKTPOJIUTEI https://m.edsoo.ru
p /00adcd68
Bubnuoreka
" LHOK
Honnble ypaBHEHHsI peakui
https://m.edsoo.ru
/00add448
XUMHYECKUE CBOMCTBA KUCIOT
o bubanoreka
1 OCHOBAHHWU B CBCTC
MIPEJICTaBICHHUIA 00 HOK
N ——— https://m.edsoo.ru
p /00add5d8
IUCCOLIMAINT
XUMHYECKHE CBOMCTBA COJIEU bubaunoreka
B CBETE MpeCTaBICHUM 00 LIOK
JIIEKTPOJIUTUYECKON https://m.edsoo.ru
JUCCOLUALNU /00add8b2
bubanoreka
N LHOK
[TonsTHE 0 ruIpONH3€E CONen
https://m.edso0.ru
/00add9d4
bubanorexa
O600menue n [IOK

cUCTeMaTHU3aus 3HaHUHU

https://m.edso0.ru
/00addd12
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ITpakTuueckas padota Ne 1.

bubauoreka

«Pemenue LIOK
https://m.edso0.ru

AKCIEPUMEHTAIbHBIX 3a/1a4» 100addbfa
Konrponsnas padora Ne2 o bubnuoreka
TeMe «DIEKTPOIINTHYECKAs LIOK
IUCCOLMAI. XUMHUYECKUE https://m.edsoo.ru
PEaKIMHU B PacTBOPAX» /00addecO
OO61as xapakTepucTUKa bubmorexa
rajioreHoB. XUMHYECKHe LIOK

. https://m.edso0.ru
CBOIICTBa Ha mpUMepe XJIopa 100addfe?
Xnoposogopoxa. ConsiHast bubnuoreka
KHUCJI0TAa, XUMHUYECKHUE [HOK
CBOWCTBA, MTOJIYyYEHHUE, https://m.edsoo0.ru
NPUMEHEHHE /00ade104
[TpakTuyeckas padora Ne 2 o bubnuoreka
teMe «lloydenue comssHoN LHOK
KHCJIOTBI, U3y4eHUE €€ https://m.edsoo.ru
CBOMCTBY» /00ade348



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
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Brprunciienus o ypaBHeHUSIM bubnuoTeka
XUMHUYECKHUX PEaKIUi, €CIn [HOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru
N30BITKE /00ade488
bubnmnoreka
OO01mas xapakTepucTHKa [HOK
aneMeHTOB VIA-Tpyrmbl https://m.edso0.ru
/00ade64a
ANOTPOITHBIE MOJAU(PHUKAINN bubnuoreka
cepsl. Haxoxenue cepsl u e€ [HOK
COCJIMHEHUH B MPUPOJIE. https://m.edso00.ru
XHUMHUYECKHE CBOWCTBA CEPBI /00ade64a
bubnuoteka
CepoBoaopoji, CTpOeHHUE,
bu3HYecKue U XUMHYECKIE LIOK
. https://m.edsoo.ru
CcBoHCTBA /00ade802
Oxkcupl cepol. CepHas bubnuoreka
KHCII0Ta, GU3NYECKUE U LHOK
XMMHYECKHUE CBOMCTBA, https://m.edsoo0.ru
/00adea28

MMPUMCHCHUC
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Xumudaeckue pCaKluu,
JIC)Kaue B OCHOBE

Bubnuoreka
MIPOMBIIIJICHHOTO CII0c00a OK
MOJTYYCHUS] CEPHOU KUCIIOTHI. 1
XUMHUYECKOE 3arPSI3HEHHE https://m.edsoo.1u
. p /00adec8a
OKPYXKAIOIICH CpeIbl
COCTUHEHUSIMU CEPBI
bubanoreka
Brrauciienre MaccoBoii 10 [IOK
BBIX0/1a IPOJIYKTA PEaKLUU https://m.edso00.ru
/00adec8a
OO61as xapakTepucTUKa
bubnunoreka
aneMeHToB VA-rpynmbl. A30T, 1IOK
acIpocTpaHeHue B IIPUPOLE,
E)I/BI/II:IGCKI:/IC " XI/IMI/IquCIfI/Ie https: /. edsoo.1u
. /00adeea6
CBOICTBa
bubanoreka
AMMHuak, ero puznuecKue u OK
XUMHUYECKHE CBOMCTBA, 1
S —. https://m.edsoo.ru
i p /00adf004
bubanorex
[TpakTudeckast pabota Ne 3 mo GmroTexa
[HOK

TEMC «HonyquHe aMMHMaKa,
HU3YUCHHUC €TO CBOMCTB»

https://m.edsoo.ru
/00adf180
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A30THas KuCIIoTa, e

bubauoreka

buznyecKkue 1 XUMHUYECKHEe HOK

cBOHCTEA https://m.edsoo.ru
/00adf306

Hcnonp30BaHre HUTPATOB U

coJieii aMMOHHUS B KQ4eCTBE bubnuoteka

MUHEPATBHBIX YIOOPEHHIA. HOK

XUMHUYECKOE 3arpsi3HEHUE https://m.edso00.ru

OKPY>KaIOIIIEH Cpebl /00adf518

COCTMHEHUSIMU a30Ta

dochop. Oxcun dhocdopa (V) bubnuoreka

u ¢pocdopHas KUcioTa, I[HOK

buznyecKkue 1 XuMHUYECKHE https://m.edsoo.ru

CBOMCTBA, MOJIYYEHUE /00adf68a

Hcnonws3oBanue dpocdatos B bubnuoteka

KauecTBe MUHEPAIbHBIX LHOK

ynoOpeHuii. 3arpsi3HeHNe https://m.edsoo.ru

NPUPOIHOH cpenbl hocharamu /00adfc20
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Yraepon, pacipocTpaHEHHUE B

bubanoreka

npupoe, GU3NIECKUE u HOK
XI/IMI/I‘ICC’KI/IG CBOICTBa https://m.edsoo.ru
/00adfd9c
Oxcuppl yriaepoaa, ux
bubanoreka
bu3HYeCKrue U XUMHUIECCKHE OK
CBOMCTBA. DKOJIOTHYECKHE 1
MpoOJIEMbI, CBA3aHHBIE C https://m.edsoo.ru
p ’ /00adfebe
okcuoM yriepona (IV)
bubanoreka
. LHOK
VYronbHasg KUCJIOTa U €€ COJIN
https://m.edsoo.ru
/00ae006¢
[TpakTtuyeckas padora Ne 4 o
" bubanoreka
teme "[lonmyuenue OK
YTIICKUCIIOTO Ta3a. 1
KauecTBeHHas peakmus Ha https://m.edsoo.ru
peartt /00ae027¢
KapOoHaT-1oH"
Bbubauoreka
[TepBoHaYaTEHEIC TOHATHS 00
LHOK

OpraHMYECKUX BEIIECTBAX Kak
0 COEUHEHUSX yriepoaa

https://m.edso0.ru
/00ae054e
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bubauoreka

" LHOK
KpemHunii u ero coemuHeHus
https://m.edsoo.ru
/00ae080a
[Tpaktuyeckas padora Ne 5.
bubanoreka
Pemenue
HOK
SKCTICPUMEHTAIBHBIX 3a7a4 110
Tente «BasKHeHIIIe https://m.edsoo.ru
/00ae0bf2
HEMETAUIBL U UX COCAUHEHUD)
bubanoreka
KonTponbnas paborta Ne3 mo
o LHOK
TeMme «Baxueiune
HEMETAJUIBL U UX COEAMHEHUS https://m.edsoo.ru
8 /00ae0e18
OO01mas xapakTepucTHKa
XUMHUYECKUX DIIEMEHTOB —
bubanoreka
MeTaJuI0B. MeTayumnueckast
LHOK
CBA3b U METAJUTHYECKAs
crar O https://m.edsoo.ru
KPUCTAJUINYECKAS PEIIETKA.
P p /00ae103e

duznueckue cBoiicTsa
METAJLIOB



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

XUMHUYECKHE CBOUCTBA bubnuoreka

METaJIJIOB. HOK

DNEKTPOXUMHUUECKUH psifg https://m.edsoo.ru

HaNpsHKEHUH METAILIIOB /00ae1156

OO611me crnocoObl MoTy4eHUs

MeTaiuioB. CILIaBhI. bubnuoreka

Brlunciienus no ypaBHEHUSIM HOK

XUMHYECKUX peaKIui, eciu https://m.edso00.ru

OJIMH U3 PEareHTOB COAECPKUT /00ae1156

MpUMECH
bubnuoreka

[TousTHE O KOPPO3UU ILHOK

METaJIJIOB https://m.edsoo.ru
/00ae1278
bubnunoreka
LHOK

€JIOUYHbIE METAJIJIBI

= https://m.edsoo.ru
/00ael4b2
bubnuoreka

OKCHUJIBI U TUAPOKCUIIBI HOK

HaTpUs U Kajus https://m.edso00.ru
/00ael4b2
Bubnuoreka

[Ienouno3eMenbHBIE METAIIIBI ILIOK

— KaJbIIMHA ¥ Maraui

https://m.edso0.ru
/00ael5e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

bubauoreka

Baxxueiinne coetnuHeHN LIOK
KaIbIIUs https://m.edsoo.ru
/00ael15e8
O060061EeHNE U
cUCTeMaTHu3anus 3HaHUN
bubanoreka
JKécTrkocTh BOABI 1 CLIOCOOBI I[IOK
€€ yCTpaHEeHHUs https://m.edso0.ru
/00ae1886
bubanoreka
[TpakTuueckas pabota Ne 6 o
n g L[OK
TeMme "JKECTKOCTh BOIBI U
METONEL 68 VeThaHeHIs" https://m.edsoo.ru
CTOIBL ce yeTpane /00aelae8
bubanoreka
AJTToMAHAT HOK
https://m.edsoo.ru
/00aelc64
bubanoreka
AmoorepHble cBOIcTBa HOK
OKCHJIa ¥ THAPOKCHIA https://m.edso0.ru
/00aelc64
bubanorexa
HOK

Kemneso

https://m.edso0.ru
/00ael1d86



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

bubauoreka

OKcubl, THAPOKCHUIBI U COTTU IIOK
xenesa (I1) u sxenesa (I1I) https://m.edsoo.ru
/00ae35e6
O060061EeHNE U
cucTeMaTu3alus 3HaHui
[TpakTuueckas paborta No 7.
bubanoreka
Pemenne
HOK
SKCIIEPUMEHTAIBHBIX 3314 110
Teme «BaxxHelne MeTaJuIbl U https://m.edsoo.ru
/00ae3de8
UX COEINHEHUI
Bbruncnenus no ypaBHEHUSIM
XUMUYECKUX PEaKUUi, ECIH
bubanoreka
OJIMH U3 PEareHTOB JaH B
[HOK
M30BITKE WU COJAEPKUT
npuMecy. Beruucienus https://m.edsoo.ru
p ' /00ae1750

MAacCCOBOM JIOJIU BBIXOJA
MPOIYKTa PeaKInu

O060061eHNE U
CUCTEMATHU3ALMS 3HAHUN

KonTponbnas padorta Ne4 no
TeMe «Baxuelnine MeTaisl 1
UX COEINHEHUI



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

BCH_IGCTBa H MaTC€purajbl B

bubauoreka

6 [IOBCEIHEBHON KU3HUA 1 HOK
3 . https://m.edsoo.ru
HesopeKa /00ae3f50

Bubnuoreka

6 XUMHUYECKOE 3arpsi3HEHUE 1 HOK

4 | okpyxKarouieit cpeabl https://m.edso00.ru
/00ae4270
bubanoreka

6 Ponbs xumMuu B penieHun 1 HOK

5 | 9KOJIOTHYECKHUX MpodieM https://m.edsoo.ru
/00ae4270
bubanoreka

6 | PesepBHbIil ypok. O60061IeHNE 1 IIOK

6 U cucTeMaTHu3allysl 3HaHui https://m.edsoo.ru
/00ae0d0a
bubanoreka

6 | PesepBHbIil ypok. O6001IeHNE 1 IIOK

7 U cucTeMaTHu3allysl 3HaHui https://m.edsoo.ru
/00adb33c
bubanorexa

6 | PesepBHbIil ypok. O6001ICHNE 1 LHOK

8 U cUcTeMaTHu3alys 3HaHui https://m.edsoo.ru
/00ad9ch2

OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




YUYEBHO-METO/IUYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
* Xumus, 9 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axk1monepHoe obmiectBo «M3marensctBo «lIpocBerienue»

Xumus. 8 kiacc: yue0. ais obmeobpaszoBarenbHbix yupexxaenuit / O.C.
["abpuensn. - 3-e uza., crpeotur. - M.: [Ipoda, 2022. - 286 c.

Xumusi. knacc: yueb. mist odmieo0pasoBarenbHbix yupexaeanii / O.C.
["abpuensH. - 3-e uza., crpeotui. - M.: [Ipoda, 2022. - 288 c.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1. T'abpuensu O. C., Bockob6oitnukosa H. I1., Aurykosa A. B. HactonbpHas
KHHUTa yauTess. XuMmus. 8 ki1.: Metoaudeckoe nocodue. - M.: [poda, 2021.
2. l'abpuensu O. C., AmykoBa A. B. Terpans /ist 1aG0paTOPHBIX OMBITOB U
npaktudeckux padot. 8 ki. K yueonuky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumus». 8 knmace / O. C. 'abpuensa. — M. : Ipoda, 2021. — 1009.

4. T'abpuensn, O. C. Metonuueckoe nocooue k yueOnuky O. C. 'abpuensina
«Xumusy. 9 kinace / O. C. 'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosnorudeckue kaptol K yueonuky O. C. 'abpuensna « Xumus.
8 kimacey : metoaudeckoe nocoodue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHosorndeckue kaptol K yueonuky O. C. 'abpuensna « Xumus.
9 knacey» : Meronnueckoe nmocodue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumust. 8 ki1.: KoHTposbHBIE U TpoBEpOUYHbIe padoThI K yueOHuKky O. C.
labpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YuiakoBa
u ap. - M.: llpoda, 2022. nanusie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caiit 1uig yuurtens «5 uay Ha ypok
XAMUN

http://him.1september.ru Enunas xomnekuus LIOP: ITpeameTHas koyuteKius
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4YHbBIE
skcnepuMeHThl: xumust. Komnekmust Poccuiickoro o61eo0pa3oBaTesibHOTO



noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anmuk6epoBoit

http://www alhimik.ru Beepoccuiickas onumIiiaia mMKOJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuueckasi XuMusi: SJIEKTPOHHBIN YUYEOHUK IS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUTEHK: XUMUS
http://www.chemistry.ru Jluctaniimornsasi oTuMITHa A IO XUMUU:
TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTEIbHbIN MPOEKT
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