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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUM Ha YPOBHE OCHOBHOIO 00I1Iero 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalbHON padoueit
IpOrpamMMbl BOCHUTAHUS M C Y4€TOM KOHIICHIMHU MpEnojaBaHus y4eOHOTO
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T MpEACTABJICHHE O LIENIAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  NPEIMETHOE  COJAEpIKaHue,
IpeIyCcMaTpPUBAET PACIIPECIICHHE €ro IO KjaccaM M CTPYKTypHpOBaHHUE IO
paszenraM M TemMaM MpOrpaMMbl MO XWMHUHU, OMNPEIEISeT KOJIMYECTBEHHbIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJIEIOBATEIBHOCTh M3YYCHHUS XUMHUU C YY4E€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarIuxcs, ONpenesieT BO3MOXXHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHus, a TakKe TpeOOoBaHUI
K pe3yibTaTaM OOydeHHs XMMHUH Ha YpPOBHE IleJiel H3y4yeHUs MpeaMera u
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromerocs Mo
OCBOCHHIO Y4E€OHOTO COJIEPIKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHHUS MHUPOBO33PEHUS
00y4aroIierocs, ero NpeCcTaBIeHu 0 MaTePUAIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTparoT HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOTPEBPAIEHUIX
SHEPTrUud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MyTIX PEHICHUS II00aTbHBIX
po0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3allil  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHupOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmeld U (PyHKIUOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIILICHUS U TBOPUYECKHUX CIIOCOOHOCTEHN
0oOydJaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOM y4E€OHOW NIeATEebHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHATILHOM JCSITEIBHOCTH;

3HAKOMUT CO CHEIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
IIEJIOCTHOTO  B3IUIsSIa HA EIUHCTBO TNPUPOABI U  YEJIOBEKa, SIBIISICTCS
OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPAaMOTHOCTHU
oOydJaronmxcs;

CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa30BaHNe 00YJaIOITUXCS.

JlanHbIie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CHIEIU(DHUKOIM
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SIBISETCS TEAarorudecKu
aJanTUPOBAHHBIM OTpaKeHHEeM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHUAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsI OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIUMHKCS CHCTEMbI IMEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX MOHSATHN
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK chOPMUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XUMHU4Yeckor peakuuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHBI IIO
MPUHIMITY TOCIEIOBATEILHOIO Pa3BUTHSI 3HAHUKA HAa OCHOBE TEOPETUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— aQTOMHO-MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHnmeneeBa kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBiICHUNA 00 JJICKTPOTUTHYCCKOM JTUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS IOCIEIOBATEILHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXHOCTEM MPAKTHYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJACTABICHUS O XHUMHUYECKOW COCTaBJAIONICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XUuMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«buonorus. 5—7 knacce» U «PU3KKa. 7 KjIaccy.

[Ipy wm3ydeHMH XUMHUHA TIPOUCXOAUT (OPMHUPOBAHWUE 3HAHMK OCHOB
XUMHUYECKOM  HaykM Kak oO0JlacTH  COBPEMEHHOIO  ©CTECTBO3HAHMS,
MPAKTUYECKON JEeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHpPOBOM KyJIbTyphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX ()aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TOJIOKEHUHN, JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAyYHBIM METOAaM IO3HAHUS MPH
W3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (OpMHPOBAHUU U Pa3BUTHUHU
MMO3HABATENIbHBIX YMEHMA M WX MPUMEHEHWH B Y4eOHO-TIO3HABATECIBHOW U
y4eOHO-UCCIIeI0BATEIbCKON JICSITEIIBHOCTH, OCBOCHHUU TPAaBWII 0E€30MacHOTO
oOpallieHHs C BEIeCTBAaMH B IMIOBCETHEBHOM KU3HHU.

[Ipu wu3ydyeHHMM XWMHUM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS
BXHOEC 3HAUCHUE ITPHUOOPEIIN TaKue IEIIH, KaK:

— (GOpMHpPOBAHUE WHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIHHOMY MPUHATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMIUMCS YCIOBUSIM KU3HU;

— HampaBJEHHOCTh OOYYEHHs] Ha CHCTEMaTH4YecKoe MpHOOIIEeHUE
00yJaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON JESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (GOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  ofecriedyeHne  YCJOBM,  CIIOCOOCTBYIOIIMX  NPHOOPETEHUIO
OoOyJaronMMUCs ~ OMbITa  Pa3HOOOpPa3HOW  JEATETLHOCTH, TIO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIINX
YHUBEpPCAIbHOE 3HAYEHUE JIJI PA3JIMYHBIX BUJOB JEATEIbHOCTH;

— QopmupoBanue o0meH (HYHKIIMOHATEHON H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATh W OICHWBATH SIBJICHUS



OKPY’KaIoIIEero MUpa, UCIOJb3Yysl 3HAHUS M OIBIT, MOJTYYEHHbIE MPU U3YYECHUU
XUMUU, TPUMEHSTh HUX MPH PEIICHWH TPoOJIeM B IOBCEIHEBHON >XU3HU U
TPYI0BOM JIEATEIIBHOCTH;

— QopmupoBaHue y O0O0ydYarONIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBhS U OKPY’KAIOIIECH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduis W  HaNpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

OO0miee 4YMCIO YacoB, OTBEAEHHBIX [JIsl W3YYCHHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 4acoB
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE IOHATHUS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. duU3nMUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [[oHATHE O MeTOAaX MO3HAHUS B XUMUHU. UHCThIE BELIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JIEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BelleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAsE aTOMHAas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHAst Macca. MaccoBasi 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHEHUH.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  BzanmocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

@u3n4ecKue W XUMHYECKHUE SBIICHHS. XHMUYECKas peakuus U €€
NpPU3HAKUA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpuu
U npuéMamMu oOpalieHus ¢ JabopaTOpHBIM O000PYIOBaHUEM, H3YYCHHE H
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBJIeHUE BOCKA, TAsHUE JIbJIa, pAaCTUpaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pas3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOUM KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMOACHCTBUE
xenesa ¢ pactBopom conu meau (I1), uzyuenue criocoOoB pazfeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMAPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPECHHOW CONM, HAOIIOJECHUE U
ONMCAHUE PE3YJbTATOB NPOBEICHUS OIbITA, WUIKOCTPUPYIOLIETO 3aKOH
COXpPaHEHUS MacChl, CO3/TaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cmecsh razos. CoctaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimopoga B Mpupoje, (Ppu3nydeckue u XUMHUUYECKHE
cBoiictBa (peakuuu ropenwms). Oxcupawl. [Ipumenenne kuciopoma. CrocoOsl
MOJIy4eHHUsS] KUCTIOpoAa B JTa0OpaTOpuM W TPOMBIIUICHHOCTH. KpyroBopot
KHcJIopoa B mpupoze. O30H — ajuIoTpoIHas MOAUGUKAIUS KUCTOPOa.

TernoBoit 3pPexT XUMHUYIECKON peakiuu, TEPMOXUMHUUECKUE YPAaBHEHHSI,
9K30- U JHJIOTEPMUYECKHE pEeaKIuu. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonmopon — asmemeHT M mpocTtoe BemecTBO. HaxokaeHume Bomopona B
npupone, (u3MUECKHUEe W XUMHUYECKHE CBOWCTBA, MPHUMEHEHHE, CIOCOObI
nosgydyeHus. Kucnorsl u coJiu.

MousipHbIit 00BEM Ta30B. Pac4E€ThI M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
Hacepimennble 1 HEHaChIIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BELIECTB B BOJE.



MaccoBasi 107 BEHIECTBA B PpACTBOpe. XHUMHYECKHE CBOWCTBA BOJBL.
OcHoBanusi. Ponb pacTBOpOB B MpHUPOAE U B KU3HU 4eioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  coJieoOpasyrome (OCHOBHBbIC, KHUCIOTHBIE, aM(OTepHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3nUecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHMi. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHU.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. Ouznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimioB H. H. bekerosa.
[Tomy4yeHue KUCIIoT.

Comu. Howmenkinarypa coneil. ®PuU3MYecKHME W XHUMHUYECKHE CBOWCTBA
conei. [lomyuenue comen.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KUCJIOPOJAOM UM YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpa3laMi OKCHJIOB M OIIMCAaHHUE WX CBOWCTB, IIOJIydeHUE, CcoOHUpaHue,
pacrio3HaBaHWE W H3YyYEHHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOACHCTBHE
Bogopoa ¢ okcuaom meau (I1) (Bo3MOKHO MCTOJIb30BaHUE BUIEOMATEPHAIIOB),
HaOroIeHre O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HWCCIEIOBAHHE
OCOOEHHOCTEW pPAcTBOpEHHs BEIIECTB C PAa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJIICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOABI C MeETAIaMU (HaTpUEeM U KaJbI[UEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS
OKpAaCKA MHJIHUKATOPOB B pACTBOpPax KHUCIOT M 1IEJIOYEH, HU3YyUYCHUE
B3aumojericTBus okcuaa meau (II) ¢ pacTBopom cepHOU KHUCIOTHI, KUCIOT C
METaJUIaMHU, PEAKIUN HEUTPAIU3ALINH, ITOJTyYEHUE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOTO MeETajyla JpPYyrMM HW3 pPacTBOpa COJIM, PELIEHUE
AKCIEPUMEHTANIbHBIX 3aJlady Mo Teme «BakHeillne KiIacchl HEOPTraHUYECKUX
COCIMHEHUI.

HHepuoanueckuii 3akoH u Ilepuoaumyeckass cucTreMa XUMHYECKHUX
iemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XHUMH4YeECKasi CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JeMeHTOB. [loHsATHE O
IpyInax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE W WIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepnoanueckunt 3akoH. [leproandeckas cucTteMa XUMHYECKUX JIIEMEHTOB
H. W. MenneneeBa. KopoTkomepuogHas # JIMHHONEPUOAHAs (HOPMBI
[Tepuonnueckoit cucrembl xumuueckux snemeHtoB JI. WM. Menneneesa.
Ilepnoner u rpynmbl. PU3HYECKUHA CMBICI IMOPSAAKOBOTO HOMEPA, HOMEPOB
MEPHUO/IA U TPYIIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX saep. M3oTombl. DIJIEKTPOHBI.
CtpoeHue 3IeKTPOHHBIX 00010YeK aTOMOB TEPBBIX 20 XUMUYECKUX AJIIEMEHTOB



[Tepuomnueckon cucremsl [. M. Menneneea. XapakTepuCTUKa XUMHAYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEpPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB I10 TPYIIaM U NEPUOIAM.
3nauenue Ilepmoamueckoro 3akoHa u Ilepuoamyeckoid CHUCTEMBI
XUMHYECKUX DJIEMEHTOB JIJIsl Pa3BUTHUS Hayku W npaktuku. J[. . Mennenees —
YUYEHBIN U TPAKIaHUH.

Xumuueckas cBs3b. KoBaneHTHast (ToyissipHas M HEMOJSpPHAs) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucieHusa. OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINH.
ITpouecchl OKKCIIEHNsI 1 BOCCTAHOBIIEHHS. OKHUCIUTENINA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4YeHHE OOpa3IOB BEIIECTB METAJJIOB U HEMETANIOB, B3aUMOJICHCTBUE
TUIPOKCHUIA LIMHKA C PacTBOPaMU KHUCJIOT M IIEJIOYEH, IPOBEICHUE ONBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKLIMI
(ropenue, peakiu pazioKeHUs], COSTUHEHU).

Meostcnpeomemmnule ceazu

Peanu3zanuss MexnpeaMETHBIX CBS3€l MpPU U3YYCHUU XUMHUU B 8 Kjacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4yHbIM (akT, TUIOTE3a,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKAIMUs, [EePUOJUIHOCTD,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJCIIMPOBAHUE, U3MEPEHNE, MOJIETIh, SIBJICHUE.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHM 3apsil, BEILECTBO,
TeN0, 00BbEM, arperaTHO€ COCTOSIHHUE BEIIECTBA, ra3, (PU3WYECKUE BEIMYMHBI,
€MHULIBI U3MEPEHUS, KOCMOC, ITaHETHI, 3BE3/1bI, COoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo M XMMHUYECKasl peaKkuus

[Tepuonnueckuit 3akoH. Ileproanyeckas cucremMa XUMHUYECKUX SJIEMEHTOB
. N. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblUHUs U HX
COCMHEHUN B COOTBETCTBHUU C IOJIOKEHHEM 3JIEMEHTOB B llepuomnueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BUbl XUMHUUECKON CBSI3U. THIBI KPUCTATUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOKMCTB BEILIECTBA OT TUNA KPUCTALUIMYECKON PEIIETKU
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHAUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3jIMYHbIM Kjlaccam
HEOPraHMYECKUX COCIUHECHUM, TEHETUUECKAs CBSI3b HEOPTaHWUUYECKUX BELIECTB.

Knaccudukanus XuMAYECKHX peakluid MO Pa3jIu4HbIM IMpU3HaKaMm (10
YHUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
[0 W3MEHCHUIO CTCIEHEW OKHUCICHUS XUMHYECKHX JJIEMEHTOB, IO
00paTUMOCTH, MO YYACTHIO KaTtaju3aropa). OJK30- U SHIOTEPMHUYECKHE
pEaAKUHH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsite o ckopoctu xuMudeckoi peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XHUMHUYECKMX peakuusix. I[loHsiTHE O TOMOT€HHBIX H



reTeporeHHbix peaknusx. [lonarue o karanuse. [loHsATHE O XUMUYECKOM
paBHOBecun. DakTOpbl, BIUAIONIME HAa CKOPOCTh XHUMHYECKOM peakuuu u
M0JIO)KEHUE XUMHUUYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocraBieHUE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HUCIOJIB30BAHUEM METOAa
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HEANEKTPOJUThl. KaThoHbl, aHMOHBI. MeXaHHW3M AMCCOLMALMU BEIIECTB C
pPa3IMYHBIMHA BUJAMH XUMUYECKOW CcBs3U. CteneHp aucconuanuu. CUIbHBIE U
cia0ble SJIEKTPOJIHUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEaAKIUid HOHHOTO
oOMeHa, TIOJIHBIE U COKpalléHHbIE WOHHBbIC ypaBHEeHMs peakuuii. CBoiicTBa
KHUCIIOT, OCHOBAaHUN M COJICH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOM
nucconuanvu. KauectBeHHbIe peakiini Ha MOHBL. [[OHSITHE O THAPOIIU3E CONEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xyopuga HaTpusi), HUCCIEAOBAHHE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOUH
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
IesIo4eit u coseit (B0O3MOKHO HUCIIOIB30BaHNE BUIEO MAaTEPHAIIOB), IPOBEICHUE
OTBITOB, WUTFOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKIMii MOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIH
(ropenue, peakuuu pa3JokKeHus, COEIMHEHNA ), pacro3HaBaHHE
HEOPraHMYECKUX BEHIECTB C IMOMOUIbIO KA4YEeCTBEHHBIX PEaKIU Ha HOHBI,
pELIEHNE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTannsl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHu okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe XJiopa
(B3auMoAeiCcTBHE C METAJJIaMH, HEMETaulaMH, LIejIo4aMu). XJIOPOBOIAOPO.
ConsiHast KUCOTa, XUMUUYECKUE CBOMCTBA, NMOTy4YeHUE, MpUMeHeHue. JleiicTBre
XJIOpa W XJOPOBOAOpPOJAa Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
Hax0JICHUE B MIPUPOJIE.

O6mrast  xapaktepuctuka odnemMeHToB  VIA-rpynmbl.  OcobGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTEepHbIE CTENeHN OKUcieHus. CTpoeHue U (pu3nIecKue
CBOMCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  Ccepbl. AJUIOTPOMHbBIC
MoAuUKAIMK KUCTIOPOIa B cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, ¢GU3MYECKHEe U XHUMHUYECKue CBoicTBAa. OKCHIBI Cepbl Kak
MPEACTABUTENM KUCIOTHBIX OKcuioB. CepHasi Kuciora, (Qu3nyeckue u
XUMUYECKHE CBOMCTBa (OOIIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnenupuyeckre). XMMUUIECKUE PEAKIUH, JISKAIIHE B OCHOBE MPOMBIIIIICHHOTO
croco0a TMOoMy4YeHus: cepHOi KHUCIOTHL. [IpumeHeHue cepHoil kucmotel. Conu
CePHOI KHCIIOTHI, Ka4eCTBEHHAs! Peakuys Ha Cyab(ar-noH. HaxoxaeHue cepel
U e€ COeAUHEHUN B mpuUpoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl
COCIMHEHUSAMU Cepbl (KUCIOTHBIC IO, 3arpA3HEHUE BO3/yXa U BOJOEMOB),
CIOCOOBI €ro MPEJOTBPALLECHHUS.

OObmas xapakTepucTuka 3eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEeHUsA. A30T, pacnpoCTPaHEHHE B



npupoje, husndeckue u XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.
AMMHaK, ero pU3nYecKue U XMMUUYECKHE CBOMCTBA, OJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue M XUMHUYECKHE CBOMCTBa (00IMe Kak MpeCTaBUTENsl Kiacca
KUCIIOT W crnenuduyeckue). Vcnonb3oBaHue HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHud. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0K/IH, 3arpsi3HEHNE BO3/yXa, MOYBBI
u BojioéMoB). docdop, amnorponubie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoiictBa. Oxcun  dochopa (V) u  dochopnas xkuciora,
du3nyueckre U XMMUYECKUe CBOMCTBA, noxydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI0OPEHUI.

O6mass  xapaktepuctuka oaneMeHToB [VA-rpynmnel.  OcobGeHHOCTH
CTpPOCHHUS aTOMOB, XapaKTE€PHBbIC CTENECHU OKUCIEHUSA. YTJEPO, ajUIOTPOIHBIE
MOJAU(PUKALIUUA, PACTIPOCTPAHCHHE B TPHUPOJE, (PU3NYECKUE U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuibpl yriepoa,
uX (QU3NYECKHEe U XUMUYECKHE CBOWCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTUYECKHUE MPOOJIEMbI, CBA3aHHBIE C OKCUIOM
yraepoga (IV), rumore3a rio0ampbHOTO MOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YronpHas kuciora u €€ CoiaM, UX (U3MYECKHE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHHE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TTPOMBIIICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHble TIOHATHST OO0 OpPraHUYECKHWX BEIIECTBAX Kak o
COCIMHEHUSIX yriiepoaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCcHasi KucioTa). [lpupomHple HWCTOYHHUKU  YrIEBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HeTh), TPOIYKTHI UX TIepepaboTKu (OEH3MH), UX POJb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — U UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX ¥ HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunuii, ero ¢usmueckue W XUMHUYECKHE CBOMCTBA, MOJYYCHUE U
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuze kpemuus (IV) u kpemuueBoii kuciore. CHUIMKAThI, UX UCIIOJIb30BAaHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeimre cTponTebHbIe MaTePHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kele300eToH. [IpodiemMbr 6€30macHOTO HCIOIb30BaAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue O0Opas3IOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOM
KHCJIOTBI, TPOBEICHIE KAYECTBEHHBIX PEaKIIUi Ha XJIOPHUI-UOHBI U HAOI0IeHNE
MIPU3HAKOB UX MPOTEKAHMS, OIBITHI, OTPAKAIOMINE (PU3MUCCKHE U XUMUYCCKUE
CBOWCTBa TaJOTCHOB M WX COCIMHCHWA (BO3MOXKHO HCIOJB30BaHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pas3lamMu XJIOPUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJIEOMATEPHAIOB), HAONIOJCHHE Tmpoliecca OOyrIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTBI, MPOBEIACHUE
KaueCTBEHHOW peakiuu Ha cynbdar-uoH u HAOMIOJEHUE TMpu3HaKa e&
MPOTEKaHus1, 03HAKOMJIEHHE C (PU3MUECKUMHU CBOWCTBaMHU a30Ta, pochopa u ux
COeMMHEHN (BO3MOXKHO WCITOJIb30BAaHUE BHIIEOMATEPHAIOB), 0Opasmamu
a30THBIX ¥ (POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, pacIiO3HABAHUE U
M3y4eHUE CBONCTB aMMMAaKa, NPOBEICHUE KAYECTBEHHBIX DPEAKIU Ha HOH



aMmMmoHMsi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YUEHHE MOJCIICH KPHUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE ¢ IPOIECCOM
a7IcOpOLIMM PacCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclio3HaBaHHWE W HM3y4YCHHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M U3YyYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CUIMKATHOW MPOMBIIIJIEHHOCTH, PELICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o teMe «BakHeilme HeMeTauIbl 1 UX COSIUHEHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO0miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaJUIOB Ha
OCHOBaHMU X MOJIOKEHUS B [Ieproinyeckor CUCTEME XUMUUYECKUX DJIEMEHTOB
J. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTauioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DICKTPOXUMUYECKUN Pl
HAaNpsDKEHUM MeTauioB. DU3MYECKME M XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XAMUYeCKUX 31eMeHTOB [. . MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B npupoje. PU3MUeCcKne W XUMHYECKME CBOWCTBA (HAa MpUMEpE HATpUs U
Kanusi). OKCuabl W TUAPOKCUIBI HAaTpusi W Kaius. IIpuMeHeHHe NIeT0YHBIX
METAJJIOB U UX COCJTMHECHUH.

[[lenoyHoO3eMeENbHBIE METaIJIbl MarHuid W KaJbLIMK: IIOJIO)KCHHUE B
[lepnomnueckort cucreme xumuueckux snemeHToB JI. M. Mengaeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXAEHHE B mpupoge. Puzmyueckne M XUMHUYECKUE
CBOWMCTBA MarHus W Kanbliusa. BaxkHelmume coeguHeHUsS Kaiablius (OKCHI,
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHUX
snemeHToB J[. M. MenneneeBa, CTpoeHHE aTOMa, HAXOXICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtOMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nonmoxenue B [leppoanyeckoil CUCTEME XMMHUYECKUX AJIEMEHTOB
1. 1. MenneneeBa, CTpOCHUE aTOMa, HaXOXKJA€HUE B npuponac. dusnueckue u
XHMHYECKHE CBOMCTBA skene3a. OKcuabl, TUAPOKCHABI U cosM kene3a (II) u
xenesa (III), ux cocta, CBOMCTBA U MOJTyUYEHHE.

Xumuyeckuii IKCnepumMeHm:

O03HAKOMJICHHE ¢ oOpaslaM{d METaJNIOB M CIUIaBOB, MX (DH3HYCCKHUMHU
CBOWCTBaAaMHU, HW3YyYECHHE PpE3YJbTATOB KOPPO3UH METAIOB  (BO3MOXHO
HCIIOJb30BAaHNE BHACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJblIUsl W HATPHUSl C BOJOM (BO3MOXXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUAIIOB), MPU3HAKOB IMPOTEKAHUS
KaYE€CTBEHHBIX PEAKIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJie3a
(I1) u xeneza (III), memu (II), HabOmomEeHWE W OMHMCAHHWE IMPOIIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpHs, Kaausl MU Kalblus (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPUAIOB), HCCIeAOBaHHEe aM(OTEPHBIX CBOMCTB
TUIPOKCUAA AJTFOMUHMUS U THAPOKCUIA LIMHKA, PEUICHHE IKCHEPUMEHTAJIbHBIX
3a7a4 1o TeMe «Bakaeinmmne MeTanIbl 1 UX COCIMHEHUS.

XuMUA ¥ OKpY:KaLIas cpeaa



BemectBa 1 Marepuasibl B MOBCEIHEBHOM *U3HM 4enoBeka. bezomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMUUYECKHUX peakiuil B ObiTy. [lepBas momornis npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsA3HEHUE OKPYKaoIlIel cpebl (mpeaeinbHas JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJIK). Pomp xumMum B peuieHuun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB MaTepHaNIOB (CTEKIIO, CIIJIABbl METAJIOB, TIOJIMMEPHBIE
MaTepualbl).

Mescnpeomemmunie cea3u

Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. YEepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATUM, SBIAIONIMXCA CHUCTEMHBIMU IS OT/AEJBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO [UKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TTOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHUHTE3, KJIacCUPUKALMS, NEPUOJUYHOCTb, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®dusuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PaJMOAKTUBHOCTb, MOJIEKYJa, SJICKTPUUYECKUN 3apsij], MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUDIIEKTPUKH, (DOTOIIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BeIleCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3WYECKUE BEJIUYUHBI, €IUHUIIBI
U3MEpPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, TIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocuntes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATbHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapocdhepa, MHHEpaNbl, TOPHBIE TOPOJIBI,
I0JIC3HBIC HCKOIIaeMble, TOTUIUBO, BOJHbBIC pecypcehl.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOM  JEATEIbHOCTH B COOTBETCTBHM C  TPaJAWLMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU,
OPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMHU MOBEIECHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYaroUIUXCs
PYKOBOJCTBOBAaTbCA CUCTEMOM TIO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUA U
pacIIMpEHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIWIO, MMOHUMAaHUs 3HAYEHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTMXKEHHSIX UM OTKPBITHSX MHUPOBOH H
OTCUECTBCHHOM XUMHUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHMUIX 00
yCTPONCTBE MUpPa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHU B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOUCCIIEeNOBATEILCKONW, TBOPUYECKON U JIPYTUX
BUJIAX JICSITEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM EATEIbHOCTH
IIPY BBITIOJTHEHWN Y4€OHBIX, TO3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTPEeMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
NEATEeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE IOBEICHUE U TIOCTYNKUA CBOUX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIIHE
OCHOBY JIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3IX YEJIOBEKA C
MIPUPOJHOM CPENIOW, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

M03HAaBaTeJIbHbIE MOTHWBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBIC /i OOBSCHEHUS HAOIIOMAEMBIX TMPOIECCOB U
SIBJICHHM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIhCKON KYJIbTYpPHI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATEIBbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHON  JINTEPATypoil,  JTOCTYHHBIMH  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIE0BATEIHCKOM
NEeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 00y4YEHUS B
JlaabHEHIIeM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3JI0OPOBBIN 00pa3 KM3HU, OCO3HAHUE TMOCIECICTBUN U
HETIPUSITUE BPEIHBIX TPHUBBIUEK (YIMOTPEOJEHUS aJIKOToJisA, HApPKOTHUKOB,



KypeHHUs), HEOOXOJUMOCTH  COOJIIOZICHUS TMpaBUiI  OE30MACHOCTH  MpH
oOpanieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peajibHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaKEHUE K TPYIly U pe3yJbTaTaM TPYAOBOM JIEATEILHOCTH, B TOM YHCIIE
Ha OCHOBE MPHUMEHEHHS MPEIMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAVMBUIYAIbHOM  TPaeKTOpUM TMPOJOJDKEHUsT 00pa3oBaHUsl C  Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JOrNYeCcKOro BOCIIMTAHUS

AKOJIOTUYECKU IEJIeCO00pa3HOE OTHOIICHHWE K TMPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBaHUs, HIOHUMAHNUE LIEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasa >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HUeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBuil OE30IaCHOTO TMOBEJIEHUS Tpu paboTe C BEIIECTBAMHM, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSIThH 3HAHUS, MTOTy4YaeMble IPU U3YYCHUU XUMUH, IS
pelIeHusT 3aJlay, CBSI3aHHBIX C OKpPYXKAIoIIeW MPUPOTHON Ccpemoit, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUECKOTO MBIIIUICHHS, YMEHUS PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX pe3yJbTAaTOB BBIICISIOT 3HAYUMBIC IS
dbopMHpOBaHHS MHUPOBO33PEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIOTe3a, (akT, CHCTeMa, MPOIECC, IKCIEPUMEHT H JApYyroe.),
KOTOpBbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IPEICTAaBIICHHE O IEJOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCAJIbHBIC
yuyeOHbIe JEeUCTBUS (TMO3HABaTENbHbIE, KOMMYHHKATHUBHBIE, PETYJSITUBHBIC),
KOTOpble oOecrneunBaloT (GOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TJIAHUPOBAHMIO U OCYIIECTBICHHUIO yUSOHOU IeITeTbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

ba3oBble 1ornueckue AefMcTBU:

YMEHUS HCIOJIH30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS MPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABIMBATH B3AaUMOCBS3b C IPYTUMHU TOHSTHSIMU), UCTIOJIb30BATh
MOHATHUS JUTsl OOBSCHEHUS OTACIBHBIX (DaKTOB M SIBJICHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUM JJis KIACCU(UKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX
peaKkinii, yCTaHABIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKIACHUS (MHIYyKTUBHBIE, NEAyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSITh B MPOIECCe TMO3HAHUS TOHATHS (MPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HUCIOIb3yEMbIE B
XUMUH, TpeoOpa30oBbIBATh IMUPOKO TMPUMEHSEMBIE B XHMHH MOJCIIbHbBIE
MPEACTABJICHNS] — XUMHUYECKHI 3HAK (CHMBOJI 3JIEMEHTA), XUMH4Ieckas hopmyia
1 ypaBHEHHE XMMHUYECKOW PEaKIMU — MPHU PEIICHUH y4eOHO-TI03HABATEIhHBIX
3amady, ¢ y4€TOM OTUX  MOJCIBHBIX  TPEJICTABICHUNW  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHYECKUX  pPEaKUud, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHbIE CBS3M W TPOTUBOpEUUsS B
U3y4aeMbIX IIPOLEeCCax U SIBJICHUSX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

yYMEHHUE UCIOJIb30BaTh MOCTABICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KayeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIILHOCTH BbICKA3bIBAEMBIX CYXKICHUH;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKUX HSKCIEPUMEHTOB, yMEHHE HaOMI0AaTh 3a XOJOM Mpolecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyInpoBaTh 0000IICHHUS
U BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHOTO ONBITA, UCCIIEIOBAHUS, COCTABISAThH
OTYET 0 MpoeTaHHON padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMAIIUIO
pa3NUYHBIX BUAOB W (GOpM TMPEACTABICHMS, TMOJIy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE TMMOCOOMs, pecypchbl VHTepHeTa), KPUTHYECKH OLIEHUBAThH
IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

yMEHHUE MPUMEHSTh Pa3IN4HbIe METOJIbI U 3aIMPOCHI MPU TOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 33]1a4 OMPEICIEHHOTO TUIIA, TPUOOPETECHUE OIbITa
B 00JIaCTU HCIOJB30BaHUSA MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIQJICHUE KYJIbTYpPOH aKTUBHOTO WCIOJIb30BaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpPMAIIMN U WJUTIOCTPUPOBATH PEIIacMbie 3aJa4ll HECIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki ¥ UX KOMOUHAIUSIMU;

YMEHHME WCIIOJIb30BaTh W AaHAJIM3UPOBaTh B Ipolecce Yy4yeOHOU u
UCCJIEI0BATEIBCKON NEeATEbHOCTH uHbOpMaITHIO 0 BITUSIHUA
OPOMBIIUICHHOCTH, CEJIbCKOIO XO3SiiCTBA W TPAHCIOPTa HA COCTOSIHUE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe N1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoje auanora u (WiM) JUCKYCCHH) TIO
CyHIeCTBY 00CyXkaaeMoil Tembl, (OPMYJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIMIOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHHSI TPEJCTABJISATh IOJYYEHHBIE PE3YJIbTaThl IMO3HABATEIILHOM
NEATEIbHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
pPE3yNbTaTOB  BBHITIOJIHEHUS XUMHYECKOTO OJKCIepUMEHTa (J1abopaTopHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YU€OHOTO
MPOEKTA);

YMEHHsSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MO3HABAaTEIbHOW M  HCCIIEIOBATEIIbCKON  JIEATEIbHOCTH IIPU  PELICHUH
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE y4€Ta OOIIHMX MHTEPECOB U COIVIACOBAHUS
no3unuii  (0OCyXmeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbD»,
KOOPJHMHALIMSI COBMECTHBIX JEHCTBUW, OMNPENEICHUE KPUTEPUEB IO OLICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHUE CAMOCTOSITENBHO ONPEAENSTh UEAN AESATENbHOCTH, INIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO
JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3 (HeKTUBHBIE CITOCOOBI PElIeHUs Y4eOHbIX
Y TO3HABATEJIbHBIX 3a]1a4, CAMOCTOSTEIBbHO COCTaBIIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM AJITOPUTM JEHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM



MOJIYYECHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBaX U PEaKIUsX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOI'O pe3yJIbTaTa 3asiBJICHHOMN L€, YMEHHE
UCIIOb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEAJIaracMble B YCIOBHUH
3aJIaHUMN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOCHHUIO 00s3aTEIBHOTO

COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHON (enepanbHON pabodeit MporpamMmoi,
BBIJICJIIIOT: OCBOCHHBIE O0YYaIOIIUMUCS Hay4YHbIE 3HAHMS, YMEHUSI U CIIOCOOBI
nercTBul, creuuduyeckue Ui TpeAMETHOM 001acTH «XHUMHS», BUIBI
NEATEIBHOCTH 10 TOJIYYEHUIO HOBOTO 3HAHHUS, €ro HHTEPIPETALNH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.
K koniy oOydenuss B 8 kiacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e PacCKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUI: aTOM, MOJIEKYIa,
XMMHUYECKUM 3JIEMEHT, IIPOCTOE BELIECTBO, CII0KHOE BEILIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
U MOJIEKYJSIpHAsi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas J0Ji1 XUMHYECKOTO DJJEMEHTa B COCAUHECHUHU,
MOJIIPHBI ~ 00BEM, OKCHI, KHUCJIOTA, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl pPeaKkuusl,
KJ1accu(UKaIus peakiuid: peakiiui COSAMHEHUS, PEAKIIUU PA3I0KEHUS,
peakiMyu 3aMelIeHUus, peakiuu OOMeHa, SK30- M DHJIOTEPMHUUYECKHUE
peaKiMu, TEIUIOBOM 3P (HEKT peakiuu, SApo aToMa, dJIEKTPOHHBIN CIIOi
aTomMa, aToMHas oOpOWTanb, paAMyC aToMa, XHWMHYECKas CBS3b,
NOJISIPHAsl W HEMOJIApHAs KOBAJIEHTHAs CBSA3b, MOHHAS CBSA3b, HOH,
KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAs
KOHIICHTPAIUs) B PACTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX I[IOHITUU U
IIPUMEHSATH 3TU ITOHATHS IIPU ONMMCAHUU BELIECTB U UX MPEBPALLICHUM;

e HCIMOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBICHUS (HOpMYI
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e ONpENeNATh BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTEMEeHb OKUCIEHUS DJIEMEHTOB B  OMHApHBIX
COCMHEHUAX, NMPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIAacCy
COCIMHEHUI MO (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJCHTHas U
MOHHAsl) B HEOPTaHUYECKUX COCIUHEHUSIX;

e packpsiBaTh cMbIch Ilepmommueckoro 3akona J[. 1. Menneneesa:
JEMOHCTPUPOBATh NOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MOJIOXKeHUs B [leproanueckoi cucreme,
3aKOHOB COXPAaHEHUs MACChl BEUIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHA ABOTajIpo;

e ONKCHIBATh U XapakTepu3oBaTh TabIM4Hyr0 ¢dopmy Ilepuoamaeckoit
CHCTEMBl XHMHUYECKHX JJIEMEHTOB: pa3jinyarh TIOHATUS «IJIaBHAs
noarpynma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», mansie
¥ OOJIBIIIE TEPUOBI, COOTHOCUTh 00O3HAYCHHS, KOTOPhIE UMEIOTCS B
tabmuue «llepuogmyeckass cucrema Xxumudeckux snemeHTtoB JI. .
MengeneeBay C YUCIOBBIMM XapPaKTEPUCTUKAMH CTPOECHUS ATOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB U 3apsn sapa, oOIIee Yucio
AIEKTPOHOB U pacHpeAeieHUe UX M0 IEKTPOHHBIM CIIOSIM);



K

KJaccu(UIMPOBAaTh ~ XUMUYECKHE  DJIEMEHThI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE PEAKIINH (110 YUCTY U COCTABY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIaccoB,  MOATBEPXKJasi  ONHUCAHUE  IPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN;
IPOrHO3UPOBATh CBOMCTBA BEUIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWUMUYECKHUX
IPEeBpPAILCHUN B PA3IMYHBIX YCIOBUSX;

BBIUKCIIATh OTHOCUTENIbHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o Qopmyiie
COCIMHEHMS, MAaCCOBYIO [IOJIIO BEIECTBA B PacTBOpE, IPOBOJUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

IPUMEHSTh OCHOBHBIE OIEpPAllMd MBICIUTEILHON JIEATEbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3eU — IS
M3Y4YCHHUS] CBOWCTB BEIIECTB M XUMHUYECKUX PEaKIUi, €CTECTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (pEabHbIA U MBICIICHHBIN);

clieloBaTh  MpaBUJiaM  TOJIb30BAHUS XMUMHUYECKOM mocylaod U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSAMH I10 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB €  OIPEACIEHHOM MAacCOBOM [JOJIEH PACTBOPEHHOIO
BEIECTBA, MJIAHUPOBATh M MPOBOJUTH XUMUUYECKUE DKCIIEPUMEHTHI 11O
pacro3HaBaHWIO PACTBOPOB IMIEJIOYEH W  KHCIOT C TOMOIIBIO
WHIUKATOPOB (JJaKkMyc, (peHoIPTaienH, METUIIOPAHXK U IpyTHe).

KOHIly oOyueHus B 9 KJiacce MpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YJAIOIIUXCS YMEHHIL!

PacCKpBhIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJla, WUOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0’KHO€ BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIIECHb
OKUCJICHHS, XMMHYECKas peakiusi, XHUMHUYECKass CBA3b, TEIIOBOM
ahdexT peakmu, MOJb, MOJSPHBIA O0BEM, PaCTBOP, DIEKTPOJIUTHI,
HE3JIEKTPOJUTHI, JJIEKTPOJIUTUUECKAS NUCCOLMAIUS, PEAKIIMA HOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKITUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE U  BOCCTAHOBJICHUE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBsI3b (KOBAJICHTHAS,
WOHHAsl, METAJUIMYECKasi), KpUCTAUIMYECKasi peIIETKa, KOPpO3Hs
METAJJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIuu, MPEeAeIbHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
MPUMEHSTDH ATU TIOHSITHS TIPU ONTUCAHUU BEIIECTB U UX MPEBPaICHU;
MCIIOJIh30BaTh XWMHUYECKYI0) CHMBOJIMKY IS COCTaBJICHHS (hopmy
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIU;

ONpEeNeNiTh BAJEHTHOCTh M CTEMNEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEAUMHEHUSIX PAa3JIMYHOTO COCTaBa, MPUHAIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIACCy COCIWHEHUW To (opMmysam, BHI
XUMUYECKON CBsI3U (KOBAJIGHTHAsl, HWOHHAsA, METaUIMuecKas) B



HEOPTraHMYECKUX COCAMHEHUSX, 3apsJl HOHA 10 XUMHUYECKOU (hopMmyiie,
XapakTep Cpelbl B BOAHBIX PacTBOpPAaX HEOPTAHUYECKUX COCIUHEHUM,
TUN KPUCTAIUIMYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica Ilepuommyeckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHHUE: OIHMCHIBATh U XapaKTepHU30BaTh
TabanyHyro Gopmy [leproauueckoit CHCTEMbl XUMUYECKHUX JIEMEHTOB:
pasznyath MOHATHUS «TJIaBHas moArpynmna (A-rpynmna)» U «moOodHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIIHME TEPHOMABI, COOTHOCUTH
0003HaYEHUs, KOTOpPhIE HMEIOTCS B IEPUOJUYECKON TabmuIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHM CTPOCHUA AaTOMOB XMUMHUUYECKHX
AJIEMEHTOB (COCTaB M 3apsj sjapa, OOIIee YHUCIO JJIECKTPOHOB U
pacripesieieHe HX I10 JJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTU B U3MEHECHHUM CBOMCTB AJIEMEHTOB U UX COCIUHEHUN B
npeaenax MajablX NEPUOAOB M TVIABHBIX MOJATPYHI C YYETOM CTPOCHUS
X aTOMOB;

KJIacCU(UIIMPOBATh  XHMHUYECKHE  DJIEMEHThI,  HEOpraHWYeCKHue
BEILIECTBA, XUMUUYECKHE peaKIuu (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEIIeCTB, M0 TEIJIOBOMY 3((EKTy, M0 M3MEHEHUIO CTETeHEH
OKHCJICHUS] XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIUE U CHEU(PUICCKHE XUMUYSCKUE
CBOMCTBA MPOCTBIX W CJOXHBIX BEIIECTB, IOJATBEPXKAasi OIKCAHUE
pUMEpaMU MOJICKYJISIPHBIX U MOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKHUX PEaKIIUM;

COCTaBJISITb YPaBHEHUS DJICKTPOIUTHUYECKOM JTUCCOLMAIIUM KHCIIOT,
HIEJI0YEN M COJIEM, TOJIHBIE W COKpPAIIEHHBIC YPAaBHEHUS PEAKLUN
HOHHOTO  OOMEHa, YpaBHCHHUS  pEAKIHMH,  TOATBEPIKIAFOITUX
CYIIECTBOBAHME TCHETUUYECKOW CBSI3M MEXIY BEIIECTBAMHU Pa3IMUHbBIX
KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUM
MIOCPEJICTBOM COCTAaBJICHUSI DJICKTPOHHOT'O OajlaHCca 3THX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX IPEBpAIICHUN B pa3iIdYHbBIX
YCIOBUSIX;

BBIYUCIISAITH OTHOCHUTENIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOTO »dJIeMEeHTa 1o Qopmyie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
pPacy€Thl IO YPABHEHUIO XUMUYECKOM PEAKIINHU;

coONMo/IaTh  TMpaBWJIa  TOJIb30BAHUS  XMMHYECKOM TOCYJIO0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIIEHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSIMH 1O BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYyYECHUIO U COOMPaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIECKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIIUM, TOATBEPKIAIOIINE KAadeCTBEHHBIH COCTaB
pPa3JIMYHBIX BEILIECTB: PACMO3HABATH OMNBITHBIM MYTEM XJOPHU/I-,
Opomun-, wuomua-, KapoObonar-, ¢Qocdar-, cunukar-, cymnbdar-,
TUAPOKCUI-UOHBI, KATUOHBI AMMOHUSI U MOHBI U3YYEHHBIX METAIUIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE ONEpAIMd MBICIUTEIBHON AEATEIbHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHWE, OOOOIICHWE, CHUCTEMAaTU3AIHIO,
BBISIBJICHUE TTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJI1 U3y4YE€HUSI CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKlHi, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HAaHMs — HAOIIOACHHUE, N3MEPEHHUE, MOJICIUPOBAHKE, YKCIICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KounyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NMPOrpamMMbl padoThI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XumMusi — BakHast
11 00J1aCTh €CTeCTBO3HAHUS 5 5 bubmuorexa [JOK
' Y [IPAKTHICCKON https://m.edsoo.ru/7f41837c
JIeATETLHOCTH YeJIOBEKa
BeliecTBa 1 XuMu4eckue bubmuorexa [JOK
1.2 15 1 :
peakuuu https://m.edso00.ru/7f41837¢c
Wroro no pazaeny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 bu6muoreka [JOK
' [ToHsiTHE 00 OKCHIAX https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonsarue o 8 1 bu6muoreka [JOK
' KHCJIOTax U COMAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. 5 1 1 bu6muoreka [JOK
' [TonsiTHe 06 OCHOBAaHHUSAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl BuG OK
2.4 HEOPraHMYECKUX 11 1 1 nommoreka L1

COEeIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Htoro mo pazneny 30

Paznea 3. [lepuoanueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 31eMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[lepuoauueckuii 3aKOH U

[Teproaudeckas cuctema
but6mmoreka [IOK

3.1
XAMIHCECKHIX SJICMEHTOB [ https://m.edsoo.ru/7f41837c

J. 1. MeHaeneeBa.

Crtpoenue aToma

XHUMHYecKas CBSI3b.

39 OKUCIUTENBHO- 8 1 bubmuorexa [JOK
' BOCCTaHOBUTEIIbHEIC https://m.edso0.ru/7f41837¢
peakiuu
bubmuorexa [JOK
14
TOTO TI0 pasaery 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMms 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c

9 KVIACC

HaumeHoBaHue KoanyecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
NporpaMmel padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[ToBTOpEHUE U
11 yrayOieHue 3HaHUH 5 1 bu6nuoreka [JOK
' OCHOBHBIX Pa3/eioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIUii
DNEeKTPOTUTHYECKAS
13 JIMCCOLMAITUS. 8 1 1 bubmorexa [IOK
' XuUMHUYECKHE PEAKIIUH B https://m.edso0.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO61mas xapakTepucTHKa
2.1 XI/II\IEI‘—IGCKII/)IX BJ'I:MCHTOB 4 1 Bubmorexa IOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO01mas xapakTepuCTHKa
0 P P bubmuoreka [{OK
2.2 XUMUYECKHUX AJIEMEHTOB 6

VIA-rpynmel. Cepa u e€

https://m.edsoo0.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

COCOAMHCHUA

OO61mas xapakTepucTHKa

53 XUMHUUYECKHUX IJIEMEHTOB 7 bubnuotexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 Ux coeqMHCHHS
OO01mas XapaKTepUCTHKA
XUMHUYCCKHUX 3JICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- Y
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
erMHI/II/I n ux
COCINHCHUA
Uroro no pazueny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
31 OO0uiue cBoiicTBa 4 bu6anoreka LIOK
' METaJIJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiimme MeTallIbL U 16 bu6nuorexa [IOK
' WX COEIMHEHUS https://m.eds00.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa 1 Marepuansl B 3 bu6muoreka [JOK
' KU3HH YeT0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
b K
PesepBHOE Bpems 3 nommorexa [O

https://m.edsoo0.ru/7f41a636



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

8 KIIACC
N KosmuecTBo yacos
JJIeKTPOHHbIE
Hara undgponbie
n| Tema ypoka KoutpoabHbie IIpakTHyeckue
Bcero U3y4eHusi o0pa3oBaTe/bHbIe
/ padoThI padoThI
pecypcsbl
n
bu6mmoreka [IOK
IIpeamer xumuu. Ponb xumuu B
1 https://m.edsoo.ru/ff0d21
KU3HU YeloBeka. Tena u BeniecTBa 0c
bubmuorexa [JOK
[TonsiTHe 0 MeTOIaX O3HAHUSA B
1 https://m.edsoo.ru/ff0d22
XUMHH
7e
[Ipaktuyeckas padora Ne 1
bu6mmoreka [IOK
«IIpaBuna paboTs! B 1abopaTopuu
, 1 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIIEHUS C dc
71a00paTOPHBIM 000PYIOBAaHUEM T
bu6nmoreka [JOK
HucTele BelecTBa U CMECH.
. 1 https://m.edsoo.ru/ff0d26
CrniocoOsI pa3aeneHus cMmecei ca
[TpakTuyeckas padora Ne 2 bubnnoreka [JOK
«Paznenenue cmecelt (Ha npumepe 1 1 https://m.edsoo.ru/ff0d28
OUYHCTKHU TOBApPEHHOU COJIM )» c8
bu6mmoreka [JOK
ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a

6¢



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

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHYECKUX
3JIEMEHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2b
e8

HpOCTHe " CJIOKHBIC BE€IICCTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a
6C

ATOMHO'MOJ’IeKy.TIHpHOG y4aceHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d
50

3aKOH IMOCTOSTHCTBA COCTaBa
BelecTB. XUMUYeCKasi GopMyIa.
BajenTHOCTE aTOMOB XMMHYECKHUX
3JIEMEHTOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2ea
e

OTtHocuTenbHAas aTOMHAs Macca.
OTHocuTeNnbHAS. MOJIEKYJISIPHAS
Macca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d32
3c

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEIUHEHUHU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d35
Oc

KomnuectBo BemecTBa. Moub.
MomnsipHast macca

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d52
30

duznyeckre 1 XUMHUUECKHE
SIBIeHUS. XUMHYecKast pCaKkmuAd

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d37f
a

[Ipu3HaKM U YCIOBUS MPOTEKAHUS
XUMHUYECKUX peaKIuii

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3a



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
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

16

3aKOH COXpaHEHMS MACCHI
BEIIECTB. XMMUYECKUE YPABHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3b
88

Brruncnenus koimdecTa, Macchl
BELIECTBA [10 YPAaBHEHUSAM
XUMUYECKHUX peaKIuii

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d57
08

Kinaccudukanms xumMuaecknx
peakiuii (CoequHeHus,
pa3oKeHus, 3aMellleHus, oOMeHa)

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3f3
4

M. B. JIoMOHOCOB — y4Y€HBIN-
sHnukiIoneauct. O0o0enue u
cUCTeEMaTHU3al U 3HAaHUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d40
c4

KonTponbnas padora Nel no teme
«BeniecTBa 1 XMMUYECKHE
peaxum»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d42
0

Boznyx — cmecs razos. Cocras
Bo3ayxa. Kucnopoa — anemeHT u
npocroe BeuiecTBo. O30H

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d44
8e

dusnueckue U XMMUYECKHe
CBOMCTBA KHCIOpoJa (peakuu
okucienus, ropeaue). [lonstue o6
OKCHJaxX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d46
14

CriocoObl mosTyyeHHs KUCIOPoaa B
nabopaTopuu u
MPOMBIIIICHHOCTH. [IpuMenenne

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d49
7a



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
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

KHCIIOPOa

TennoBoi 3 PexT XuMUIeCKOoM
peaKuu, MOHSATHE O
TEPMOXHUMHYECKOM YPaBHEHHH,
9K30- ¥ SHJOTEPMHUYCCKHIX
peaKnusx

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d47
90

TormBo (HedTh, yroias U METaH).
3arpsi3HeHue Bo31yXa, CloCOObI
€ro NpeJoTBPAICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c
4a

[IpakTuueckas padorta Ne 3 o
teMe «llonydyenue u cobupanue
KHCIIOPO/1a, U3yUYEHHUE ero
CBOMCTB»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae
2

Bonopon — anemeHT u npoctoe
BenrecTBo. Haxoxnenue B
pUpojie

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4d
do

DU3nYeCKue U XUMHUYECKHE
cBoyicTBa Bogopoaa. [Ipumenenue
BOJIOpOZIA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4d
do

TloHATHE O KHCIIOTAX U COJISIX

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d50
d2

Cnoco0sl osTy4eHnst BOAOPO/ia B
naboparopuu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4d
do

[IpakTuyeckas padora Ne 4 o

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

teme «llomydenue u cobupanue
BOJIOPOJIa, M3YYCHHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f4
2

Mosipablii 00bEM ra3oB. 3aKOH
ABorazipo

bubmuoreka [JOK
https://m.edsoo.ru/ff0d54
2e

Beruncienus o0béMa, Konn4ecTna
BEIIIECTBA Ia3a 110 €ro U3BECTHOMY
KOJIMUYECTBY BEILLECTBA WK 00BEMY

bubmuoreka [JOK
https://m.edsoo.ru/ff0d55
a0

Brruncienus o05EMOB ra3os MO
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aK0HA 00HLEMHBIX OTHOIIIEHUH
ra3oB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d57
08

dusnueckue U XUMUYCCKUE
CBOICTBa BOJBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d58
7a

CocraB ocuoBanwuii. [Tlousitue 00
HHIAUKATOpax

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d59
e2

Bopna xak pacTBOpUTEb.
HacpleHHble 1 HEHACHIIIEHHBIE
pactBopsl. MaccoBas nois
BELIECTBA B paCTBOPE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b
40

[IpakTuyeckas padora Ne 5 o
teme «lIpurorosnenue pacTBopos
C OIpeAEIEHHON MacCOBOM J10JIEr
PacTBOPEHHOTO BEIIECTBAY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5e
ba

KonrtponsHas pabora Ne2 o reme

bu6nmoreka [JOK



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
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d63
42

OKcuIpl: COCTaB, KiIacCU(UKAIUS,
HOMEHKJIaTypa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d66
4e

[TomyyeHue u XumMHueCcKue
CBOMCTBA KMCIIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHUJIOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d66
4e

OcHoBaHU: COCTaB,
kiaccu(uKanus, HOMCHKIIATypa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67
ca

HOJIyquI/Ie U XUMHWYCCKHUC
CBOMCTBA OCHOBaHUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67
ca

KwucnoTsr: cocTas,
KJ1accuukanms, HOMEHKIJIaTypa

bu6nmoreka [JOK
https://m.edsoo.ru/ffOdfee
2

HonyquHe U XUMHUUYCCKHUC
CBOMCTBA KUCJIOT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee
2

Conu (cpenHue): HOMEHKIATYpa,
CII0COOBI MOJIYYCHHA, XUMHUYCCKUC
CBOMCTBA

bu6nmoreka [JOK
https://m.edso0.ru/00ad94
74

[IpakTuueckas padorta Ne 6.
Pemenne SKCIICPUMCHTAIIBHBIX
3amadq 1mo Teme «OCHOBHBIE KIACCHI
HEOPTraHUYECKUX COCTUHEHUI

bu6mmoreka [JOK
https://m.edso0.ru/00ad9b
7c



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

['enernueckas cBsA3b MEKIY
KJIaCCaMH HEOPraHUYECKUX
COETUHEHUN

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a
50

O0001IeHrEe U cUCTEMaTU3 AU
3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9c
b2

KonTponbnas padorta Ne3 o teme
"OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX COeAMHEHUN"

bubmuorexa [JOK
https://m.edsoo.ru/00ad9e
1a

HepBHe IIOIIBITKH KHaCCI/I(I)I/IKaI_[I/II/I
XUMHYCSCKHUX 3IeMEHTOB. [loHsaTHE
O Irpynimax CXOJHbIX 3JICMCHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9f
fa

Ilepuonuueckuil 3aKOH U
[Iepuonnueckas cucrema
XUMHUYECKUX djiemeHToB 1. 1.
MenaeneeBa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada5
2C

[lepuoipl, TpyNIbl, MOATPYIIIBI

bu6nmoreka [JOK
https://m.edsoo.ru/00ada5
2C

Crpoenue atomoB. CocTas
aTOMHBIX siaep. M30Tormb!

bu6nmoreka [JOK
https://m.edsoo.ru/00ada3
42

CtpoeHue 3NeKTPOHHBIX 000JI04eK
aTOMOB PJICMECHTOB
[Tepuoanueckoit cucremst /. U.
Menneneena

bu6mmorexa [IOK
https://m.edsoo.ru/00ada6
bc

XapaKTCpI/ICTI/IKa XHUMHUYECCKOI'O

bu6nmoreka [JOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

3JIEMEHTA TI0 €T0 MOJIOKEHHUIO B
IIepnonnueckoii cucreme /. U.
Menneneena

https://m.edsoo.ru/00ada8
24

3nauenue [lepuonnyeckoro
3aKOHA JJI Pa3BUTHUS HAYKU U
npaktuku. J[. 1. Mennenees —
Y4€HBIM, IEAAror U rpax1aHuH

bu6mmoreka [IOK
https://m.edsoo.ru/00ada9
6e

3HeKTpOOTpI/IHaTCJIbHOCTB aTOMOB
XUMHNYCCKHX 3JICMCHTOB

bu6mmorexa [IOK
https://m.edsoo.ru/00adaa
b8

HMonnas xumu4deckas cBs3b

bu6mmoreka [IOK
https://m.edsoo.ru/00adac
34

KoBanenTHas noJrsipHad
XUMHUYCCKas CBA3b

bubmuorexa [JOK
https://m.edsoo.ru/00adaa
b8

KoBasienTHas HEnonsipHas
XUMUYECKas CBS3b

bu6nmoreka [JOK
https://m.edsoo.ru/00adaa
b9

CreneHb OKUCICHUS

bu6nmoreka [JOK
https://m.edsoo.ru/00adae
28

OKHUCIIUTENbHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

bu6mmoreka [JOK
https://m.edso0.ru/00adb0
76

OKHCIUTEIN U BOCCTAHOBHUTEIN

bu6mmorexa [IOK
https://m.edsoo.ru/00adb0



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

76

KonrtponsHas padora Ne4 o reme

bu6mmoreka [IOK

6
5 «CTtpoeHue aroMa. XuMHU4YecKast 1 https://m.edsoo.ru/00adb4
CBAZBY» 86
6 | PesepBHbIii ypok. O600mIEHNE 1 bubmorexa HOK
. 1 https://m.edsoo.ru/00adb3
6 cHCTEMAaTH3alus 3HAHUI 3c
. bu6mmorexa [IOK
6 P . 00600
CSCPBHBIH YPOK © ?l cane 1 https://m.edsoo.ru/00ad9c
7 CHCTEMAaTHU3alUs 3HAHUI b2
. bu6mmoreka [IOK
6 PesepsHElil ypok. O0001IIEHNE U
P P iﬂ 1 https://m.edsoo.ru/ff0d61
8 CHCTEMATHU3aIUs 3HAHUI 6
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KonuyecTBo yacos
DJIEeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
Bcero HU3y4eHUust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
1|
[Teprognuecknii 3aKoH.
bu6mmoreka [IOK
Ilepnonnueckas cucrema
1 https://m.edso0.ru/00adb59
XUMHUYECKHUX 3JIEMEHTOB []. e
U. Menneneesa }
3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
M3MEHEHUHU CBOMCTB
1 https://m.edsoo.ru/00adb6b
XUMHUYECKHX 3JIEMEHTOB 6
MIEPBBIX TPEX MEPUOIOB B
Knaccudukanus u bubnnorexka [JOK
HOMEHKJIATypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKHX BEIIECTB 2
Bunpl xumMudeckou CBSI3U U bu6mmoreka [IOK
THUIIBI KPUCTAIUIMYECKUX 1 https://m.edsoo.ru/00adbac
peImEToK 6
Konrpomnbnas padora Nel
1o teMe «IloBTopenue u
yri1yOieHre 3HaHu| 1 1

OCHOBHBIX Pa3/IeioB Kypca
8 Kmacca»



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

Knaccudukanus bubnnoreka [HOK
6 XUMHUYECKHUX PEAKLM 110 https://m.edsoo.ru/00adbcb
Pa3JIMYHBIM MPU3HAKAM 0
[IonsaTue o ckopoctu
XAMHYECKON peaKkuu Bubmuorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IToHsaTHE 0 TOMOI€HHBIX U .
reTePOTCHHBIX PEAKIIUSIX B
TlousTe 0 XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
bubmuorexa [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peakiuu U c
MOJI0KEHUE XUMUYECKOTO B
paBHOBECHS
OKHCIUTEIBHO- bu6nmoreka [JOK
9 BOCCTAHOBUTEIbHbBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6nmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanyu. CUIbHBIE U 8
CI1a0bIe ANEKTPOIIUTHI -
bu6mmorexa [IOK
Honnble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakimit
8
XUMHYECKHE CBOMCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBAHUI B
12 https://m.edsoo.ru/00add5d

CBETE MpeJCTaBICHUN 00
IIEKTPOJINTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconranu

XUMHUYECKHE CBOUCTBA

coJieHi B CBETE bubmuorexa [JOK
13 | npencraBneHuii 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIUCCOIUAIIIN
bu6mmoreka [IOK
[TonsiTHe O TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmete i bubmuorexa [JOK
15 . https://m.edsoo.ru/00addd1
cUCTeMaTH3aIus 3HaHUH )
[TpakTuueckast paborta No 1.
bu6mmoreka [IOK
«Pemenne
16 https://m.edsoo.ru/00addbf
OKCIIEPUMEHTATBHBIX X
3a71a9» -
Konrponbnas pabora Ne2
1o TeMe
bu6nmoreka [JOK
«INEKTPOIUTUYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOIUAITHS. 0
XHUMHUYECKUE PEAKIINN B B
pacTBopax»
OO0mas xapakTepUCTHKa
P P bubmuorexa [JOK
TraJloreHOB. XUMHUYECKHUE
18 - https://m.edsoo.ru/00addfe
CBOMCTBA Ha IIpUMEpe 5
XJIopa B
19 | Xnoposomopon. ConsiHast bubnnorexka [JOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTa, XUMHNYCCKHUC
CBOMCTBA, IIOJIy4CHHUE,
IpUMEHEHHE

https://m.edsoo.ru/00adel10
4

[TpakTuyeckas padora Ne 2
1o teme «Ilomyuenue

bu6mmoreka [IOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTBHI, g
U3y4EHUE €€ CBOUCTBY» B
Brrancaenus mo
PaBHEHUSIM XUMUYECKUX bubnorexa [IOK
21 Y . https://m.edsoo.ru/00ade48
peaKkIui, eciivi OANH U3 3
pPEareHTOB JIaH B U30BITKE B
bu6mmoreka [IOK
OO0m1as XxapakTepuCcTUKa
22 https://m.edsoo.ru/00ade64
3nemeHToB VIA-rpymnmsl 2
AmoTponHbie
MOIU(PUKAIIUN CePBI.
¢ P N bubmuorexa [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. N
XHUMHYECKHE CBOMCTBA -
cepbl
CepoBoaopoj1, CTpOEHHUE, bubmuorexa [JOK
24 buznyecKkue 1 XUMHUYECKHe https://m.edso00.ru/00ade80
CBOMCTBaA 2
Oxkcuasl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edsoo.ru/00adea2

XUMHUYCCKUC CBOﬁCTBa,
MMPUMCHCHUC

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIIUU,
JIS)KAIIe B OCHOBE

MPOMBIIIIEHHOTO CII0c00a bubnmoreka [JOK
26 | moJy4eHHS CEpHOU https://m.edsoo.ru/00adec8
KHUCIIOTBI. XHUMUYECKOE a
3arpsi3HEHUE OKPY Karolei
CpeIbl COCTMHECHUSIMU CEPBI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 | nonu BBIXOJA MPOAYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO61mas xapakTepuCcTHKa
3J€MEHTOB VA-Tpynisl. bubnuorexa [JOK
28 | A3oT, pacnpocTpaHECHHE B https://m.edsoo.ru/00adeea
npupoe, Gu3nYecKue u 6
XMMHYECKHUE CBOMCTBA
AMMHUaK, ero punveckue bubnnorexka [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MOJTy4YeHHUE U IPUMEHEHHE 4
[TpakTuyeckas padora Ne 3
no Teme «[lomyuenue bubmorexa HOK
30 i https://m.edsoo.ru/00adf18
aMMUaKa, H3y4eHHue ero 0
CBOWCTB» =
A30THas KucoTa, eé bu6mmorexa [IOK
31 | ¢usnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
bubnmnoreka [JOK
32 Hcnonbs3oBaHne HUTPATOB 1

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Y COJIE aMMOHMUS B
KaueCTBE MHUHEPATbHBIX
ynoopeHuit. XuMu4deckoe
3arpsi3HEHUE OKPY KarolIei
Cpebl COeTUHEHUSIMU
azoTa

|co

®ochop. Okeun dhocdopa
(V) u pochopnas kucnora,

bu6mmoreka [IOK

33 https://m.edso00.ru/00adf68
buznyecKkue 1 XUMUYECKHE N
CBOIICTBa, MOJIy4YEeHUE B
Hcnons3oBanue pocharon
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenuil. 3arpsi3HEHUE https://m.edsoo.ru/00adfc2
PUPOIHON cpeabl 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
35 | Pactpoctparienue s https://m.edsoo.ru/00adfd9
npupoe, GU3NYecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcupsl yriaepoaa, ux
bu3nueckrue 1 XUMHUYECKHE bubnnoreka [JOK
36 CBOMCTBA. DKOJIOTMYECKHUE https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcuaom yriepoaa (IV)
VYronpHas KUcIoTa u €€ bubmorexa HOK
37 https://m.edso0.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Tpaktuyeckas padora Ne 4
no teme "[lonyuenne

bu6mmoreka [IOK

38 | yraekucnoro rasa. https://m.eds00.ru/00ae027
KauecTBennas peakius Ha e
KapOoHaT-HOH"
[lepBoHavasibHbIEC TOHSATHUSA
bu6mmoreka [IOK
00 opraHMYecKux
39 https://m.edsoo.ru/00ae054
BELLIECTBAX KAK O o
COEIMHEHUSIX YTiepoaa B
Kpemit 11 ero bu6mmoreka [IOK
40 https://m.edso0.ru/00ae080
COEIMHEHUSI )
[TpakTuyeckas padora Ne 5.
Pemenue
SKCIIEPUMEHTAIbHBIX 32729 Bubmiorexa ITOK
41 p . https://m.edsoo.ru/00ae0bf
o TeMe «BaxkHelmme 5
HEMETAaJJIbI U UX N
COEIMHEHU
KonrtponbHas padora Ne3
no teme «Baxneimue Bubmiorexa ITOK
42 https://m.edsoo.ru/00ae0el
HEMETAJJIbI U X g
COEIMHEHUI =
OO01mas xapakTepuCTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorexa [IOK
43 METAIUIOB. MeTayutnueckas https://m.edsoo.ru/00ae103

CBA3b U METAIJIMYCCKaA

KPUCTAJUINYECKasl pEIIETKA.
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dusnueckue cBoiicTBa

METAaJIJIOB
XHUMHUYECKHE CBOMCTBA
METALIOB bu6mmoreka [IOK
44 ' . https://m.edsoo.ru/00ae115
DNEKTPOXUMUYECKUN P 5
HaIpsHKEHUH METAJLIIOB h
OO011ue crmocoobl
MOJTyYEHUST METAJUIOB.
CnnaBel. Berauciaenus mo bubmuorexa [JOK
45 | ypaBHEHHUSIM XUMUYECKUX https://m.edso00.ru/00ae115
pEaKIMii, €CIu OJIUH U3 6
PEareHTOB COJCPIKUT
pUMecH
ITousTue o Koppo3uu bubmorera [TOK
46 PP https://m.edso00.ru/00ae127
METAaJIJIOB 3
bu6mmoreka [IOK
47 [Ilenounblie MeTAITBI https://m.edsoo.ru/00ael4b
2
OKCHJIBI U TUAPOKCHUIBI bubmmorexa [TOK
48 P https://m.edsoo.ru/00ael4b
HATpUS U KaJaus )
[[lemounO3eMeNbHBIC bubnmoreka [JOK
49 METAaJIJIbI — KaJIbIHH 1 https://m.edso00.ru/00ael5e
Mar"uim 8
50 BaxkHeiinmme coequHeHNs bu6mmoreka [JOK

KaJIbIIUS
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O060061EeHNE U

51
cUcTeMaTu3aIus 3HaHUI
K&cTkocTh BOIBI U bubmorexa HOK
52 . A https://m.eds00.ru/00ae188
CrocoObI €€ ycTpaHeHUs 6
[TpakTuyeckas padora Ne 6 bubnuoreka [IOK
53 o TeMe "JKECTKOCTh BOJIBI https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
54 |  AmoMHHHI https://m.edsoo.ru/00aelc6
4
. bubmuorexa [JOK
A
55 MboTepHBIe CBOCTEA https://m.edsoo.ru/00aelc6
OKCHJA U THIPOKCH]IA 4
bu6nmoreka [JOK
56 | XKemneso https://m.edsoo.ru/00ae1d8
6
Oxcupl, TMIAPOKCUIBI U bubnnorexka [JOK
57 conu xkene3a (II) u xxenesza https://m.edso0o.ru/00ae35e
D) 6
58 O6o0meHue u
cHUCTEeMaTH3aIus 3HAaHUH
[TpakTiueckast pabora Ne 7.
Pelwerie bubmuorexa [JOK
59 https://m.edsoo.ru/00ae3de

AKCIEPUMEHTAIBHBIX 3a7a4
no teMe «Bakneimue
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METaJJIbI U UX
COCOAUHCHUS

Bruucnenus no
YpPaBHEHUSAM XUMUYECKUX
peaKkuuii, €CJid OJJMH U3

peareHToB J1aH B U30BITKE Bubmuorexa LIOK
60 https://m.edso0.ru/00ael75
WJIU COJICPYKUT MPUMECH. 0
Brruncienns maccoBoit -
JIOJTU BBIXO/1a IPOAYKTA
peaKIuu
61 O06o0061IEHNE U
cucreMaru3anus 3HaHuil
KonTponbnas padora Ned
62 o teMme «Baxknelimue
METaJUIBI U UX
COEIUHEHUS
BemectBa u matepuansl B bubnmnorexa [JOK
63 [MOBCEAHEBHON XU3HU https://m.eds00.ru/00ae3f5
YyesoBeKa 0
XUMHYECKOE 3arpsi3HeHHe Brbmmozexa [IOK
64 . https://m.eds00.ru/00ae427
OKPYXKArOIIeH Cpebl 0
bu6mmorexa [IOK
Ponp xumuu B perieHnn
65 https://m.edsoo.ru/00ae427
HKOJIOTMUYECKUX MPOoOIeM 0
66 Pe3epBHBIil ypok. bubnuorexa [IOK

0O000meHne n
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cUCTeMaTHU3anus 3HaAaHUN a
Pe3epBHbIii ypoOK. bubnmoreka [JOK

67 O060061EHNE U 1 https://m.edsoo0.ru/00adb33
CUCTEMAaTHU3al s 3HAaHUN c
Pe3epBHbIit ypoOK. bubnmoreka [JOK

68 0O00011eHuEe 1 1 https://m.edsoo.ru/00ad9ch
cHUCTeMaTH3aIvs 3HAHUHI 2

OBILIEE KOJIMYECTBO 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBo «IIpocBemienue»

» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

[TneyoBa Onbra ["appueBHa

KaHJl. XMM. HayK, pyKOBOJIUTEIh 00pa3oBaTeIbHbIX MpoekToB ['K
«IIpocBenienue»

JIoxoTko Esnena I 'enHanbeBHA

pykoBoauTenb eHTpa xuMun u 3kosioruu ['K «IIpocsemenue» "llepexonum
Ha 00HOBNEHHBIE PI'OC: Kak U3MEHHUTCS IIKOJIBHBIN Kypc XuMun?"
Cwmupnaosa H.1O.,Cmupnos U.A."UccnenoBarenbckue M MpOEKTHBIE paOOThI
no Xxumuu. 5-9 kiaccer”

Xnmus. 8-9 kiaccel. 3aJauHUK

Jluaus YMK: Xumus. JIyaun B.B., Epemun B.B. (8-9) (ba3oBblii)

Astop: Epemun B.B., /Ipo3noB A.A.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET
https://m.edsoo.ru/7f41837c
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