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INOACHUTEJIBHASA 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
npenmera «XuUMHs» B 00pa3oBaTeNbHBIX  opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumMuu Aa€T MpeACTaBICHUE O LIENAX, OOIIe cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS M Pa3BUTHS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  NPEIMETHOE  COJAEpIKaHue,
IpeIyCMaTpPUBAET PACIIPEICIICHHE €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 OOIIET0 00pa3oBaHus, a TakKe TpeOOBaHUI
K pe3yipTaTaM OOydYeHUs XMMHHM Ha YpPOBHE IeJiel W3y4deHUus mpeaMera u
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOCHHIO Y4E€OHOTO COJIEPIKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOU JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIierocs, ero NpeCcTaBIeHU 0 MaTePUAIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UrparoT HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOMPEBPAIEHUIX
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 BKJIaJ] B )OPMHUPOBAHNE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEHN
0oOydJaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOM y4EeOHOW NIEeATEebHOCTH,
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 (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPAaMOTHOCTH
oOydJaronmxcs;

CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
HKOJIOTMYECKOE 00pa3oBaHrEe 00yUYaOLIUXCA.

JlaHHble HaMpaBieHHUs] B OOYYEHUH XUMHHU 00€CTIeUMBAIOTCS CIeU(PUKON
comepkaHusi y4eOHOro TMpeaMeTa, KOTOPBIA SBISETCS TEAarorudecKu
aJanTUPOBAHHBIM OTpaKeHHEeM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHUAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIer0 0Opa30BaHUS OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIMUMHKCS CHUCTEMbI TMEPBOHAYAIBHBIX IOHATUNA XUMUH,



OCHOB HEOPraHMYECKON XMUMHUU U HEKOTOPBIX OTIEJIbHBIX 3HAUYMMBIX MOHSATUN
OPTaHUYECKON XUMHH.

CrpykTypa coaepkaHus MporpaMMBbl 10 XUMUKU chOPMUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XuMHU4Yecko peakuuu. OO€ 3T CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHbI II0
MPUHIMITY TOCIEIOBATEILHOIO Pa3BUTHSI 3HAHUKA HAa OCHOBE TEOPETUUECKUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— aTOMHO-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 JJICKTPOIUTHYSCKOM JTUCCOIMAIIMM BEIISCTB 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. M3ydueHrne XUMHUM MPOUCXOJIUT C PUBIICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX Yy4eOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«bunonorusa. 5-7 knaccel» u «Pu3nKa. 7 KIacc.

[Ipy wm3ydeHMH XUMHUHA TIPOUCXOAUT (OPMHUPOBAHWUE 3HAHMK OCHOB
XUMHUYECKOM  Haykd Kak oO0JlacTH  COBPEMEHHOIO  ©CTECTBO3HAHMS,
MPAKTUYECKON JESITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHpPOBOM KyJIbTyphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (DaKTOB, MOHATHHI, 3aKOHOB H
TEOPETUYECKHUX TOJIOKEHUHN, JOCTYIMHBIX OOOOIIEHUI MHUPOBO33PEHYECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAyYHBIM METOAaM IO3HAHUS MPH
W3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (OpMHPOBAHUU U Pa3BUTHUHU
MMO3HABATENIbHBIX YMEHMA M WX MPUMEHEHWHW B Y4eOHO-TIO3HABATECIBHOW U
y4eOHO-UCCIIeI0BATEIbCKON JICSITEIIBHOCTH, OCBOCHHUU MPAaBWI 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, CAMOCTOSTEIIPHOMY MPUHATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBUSIM KU3HU;

— HampaBJEHHOCTh OOYYEHHs] Ha CHCTEMaTH4YecKoe MpHOOIIEeHUE
00yJaronmxcsi K CaMOCTOSITEILHOM MO3HABATEILHON NESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XAMHH;

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

— QopmupoBanue o0meH (GYHKIIMOHATEHON H €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHUCIE€ YMEHUM OOBICHATH U OLIEHUBATH SIBJICHUS



OKPY’KaloIlero MUpa, UCTOJIb3ysl 3HAHUS M ONBIT, MOJYYECHHBIE NPU U3YYCHUU
XUMUH, TPUMEHATh UX 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 37I0POBBS U OKPY’KAIOIIECH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduiss W  HaNpaBJICHHOCTH
JaabHENIero o0y4eHusl.

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

IlepBoHaya/bHBbIC XUMHYECKHE IOHATHUS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. duU3nMUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

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

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBs3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

@u3N4ecKue W XUMHYECKHUE SBICHHUSA. XHMHUYECKas peakiuus U €€
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY/I0H, MpaBujiaMu paboOThI B JIa0OpaTOpuu
U npuéMamMu oOpalieHus C J1abopaTOpHBIM O000PYTOBaHUEM, 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 TPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pas3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMOCHCTBUE
xenesza ¢ pactBopom coiu meau (1), uzyuenue crnocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTa,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPECHHOW CONM, HAOIIOJECHUE U
ONMCAaHUE PE3yJbTATOB MPOBEACHUS OMNbITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpPaHEHUS MacChl, CO3/TaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimopoga B MpUpoJe, (PU3MYecKue M XUMUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcunwl. [Ipumenenne kuciaopoma. CrocoObl
MOJIyYeHHUsS] KUCIOpoAa B JTA0OpaTOpuM W TPOMBIIIUIEHHOCTH. KpyroBopot
KHcJIopoa B mpupoze. O30H — ajuIoTpoIHas MOAUGUKAIUS KUCTOPOa.

TernoBoit 3PexT XUMUIECKON peakiy, TEPMOXUMUUYECKHUE YpaBHEHMUS,
9K30- U DHJIOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHUE
BO3/yXa, YCUJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOsL.

Bonmopon — asmemeHT M mpoctoe BemecTBO. HaxoxkaeHune Bomoponaa B
npupose, (GU3NYECKUe W XUMHUYECKHE CBOICTBA, MPUMEHEHWE, CIOCOObBI
noxyuyenusi. KUcioTel u comu.

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

Odusnueckne CBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
HaceplllieHHbIE U HEHACHIIIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBass 1101 BEHIECTBA B pacTBope. XUMHUUYECKHE CBOWCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE M B KU3HU 4elioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHNE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuapl. Kinaccudukanms
OKCHJIOB:  coJieoOpasyrome (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3nuecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukamnus kucinor. Homenknatypa kucior. Ouznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Howmenknatrypa coneil. ®PU3MYECKHME W XUMHUYECKHE CBOWCTBA
conei. [lomyuenue come.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUMN.

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 (FOpEHHUE), B3aUMOACHCTBHE
Bogopoa ¢ okcuaoM meau (1) (Bo3MOXKHO MCTIOJIb30BaHUE BUIEOMATEPHAIIOB),
HaOroIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHHE
OCOOEHHOCTEW pPacTBOpEHHs BEHIECTB C Pa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENCIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C MeTAIaMU (HAaTpUEM U KaJbI[UEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIAcCOB, HAOJIOJCHHE W3MECHECHHUS
OKpacKM HWHJMKAaTOpPOB B pAacTBOpax KHUCIOT U IIEJOYEH, U3YUYEHHUE
B3aumojiericTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METaJUIaMHU, PEAKIUN HEUTPAIU3ALINY, ITOJTyYEHUE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJIHOTO METa/ula JIPyTMM W3 pacTBOpa COJIM, pEIICHUE
AKCIEPUMEHTANIbHBIX 3aJlady Mo Teme «BakHeillne KiIacchl HEOPTraHUYECKUX
COCIMHEHUI.

HHepuoanuyeckuii 3akoH u Ilepuoaumyeckass cucTreMa XUMHYECKHUX
iemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XUMH4YeCKasi CBS3b.
OxHcINTeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JeMeHTOB. [loHsATHE O
rpyINax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U WIEJIOYHO3EMEIbHBIE METAJLIbL,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCH/JIbI ¥l THIPOKCHIBI.

[Tepnoanueckuit 3akoH. [leproandeckas cucteMa XUMHYECKUX JIEMEHTOB
H. W. MenneneeBa. KopoTkomepuogHas u JIMHHONEpUOAHAs (HOPMBI
[Tepuonnueckoit cucrembl xumuueckux snemeHtoB JI. W. Menneneesa.
Ilepnoner u rpynmbl. PU3HYECKUHA CMBICI IMOPSAAKOBOTO HOMEPA, HOMEPOB
repuoja v Tpynibl JIEMEeHTa.

Crpoenne atomoB. CoctaB aroMHbIX saep. M3oTombl. DIJIEKTPOHBI.
CrtpoeHue 3MeKTPOHHBIX 000J0UYE€K aTOMOB MEPBbIX 20 XUMUUYECKUX 3JIEMEHTOB



[Tepnonnueckon cucremsl [. . Menaeneea. XapaKTepUCTUKA XUMUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.
3aKOHOMEpPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.
3nauenue Ilepmoamueckoro 3akoHa u Ilepuoamyeckoid CUCTEMBI
XUMHYECKUX DJIEMEHTOB JIJIsl Pa3BUTHUS Hayku W npaktuku. J[. . Mennenees —
YUYEHBIN U TPAKIaHUH.

Xumuueckas cBs3b. KoBajeHTHast (ToyisspHas W HEMOJSpHAs) CBA3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINH.
ITpouecchl OKKCIIEHNsI U BOCCTAHOBIIEHHS. OKHUCIUTENNA U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3y4YeHHE OOpa3IOB BEIIECTB METAJIOB U HEMETAIOB, B3aUMO/ICHCTBUE
TUIPOKCHUIA LIMHKA C PacTBOPaMU KHUCJIOT U LIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLUX TPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKLIUI
(ropenue, peakiu pazioKeHUs], COSTUHEHU).

Meostcnpeomemmnule ceazu

Peanu3zanuss MexnpeaMETHBIX CBS3€l MpPU U3YYCHUU XUMHUU B 8 Kjacce
OCYIIECTBJISIETCS. YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mMe ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4dHbI (pakT, TUIOTE3a,
TEOpUsi, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKAIUs, [EePUOIUIHOCTD,
HaAO0JII0/ICHHE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHNE, MOJIETIh, SIBJICHUE.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHM 3apsil, BEILECTBO,
TEN0, 00BbEM, arperaTHOe COCTOSIHHUE BEIIECTBA, ra3, (PU3WYECKUE BEIMYMHBI,
€UHULIBI U3MEPEHUSI, KOCMOC, ITaHETHI, 3BE311bI, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo M XMMHUYECKasl peaKkuus

ITepunonnueckuit 3akoH. [lepuoanyeckas cucremMa XUMUYECKUX DJIEMEHTOB
1. . MengaeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH 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 Pa3IMYHbIM Kjaccam
HEOPraHMYECKUX COCIUHECHUM, TEHETUYECKAs CBSI3b HEOPTaHWUUYECKUX BELIECTB.

Knaccudukanys XuMUYECKHX peakiuid MO Pa3jIuvHBIM IMpU3HaKaMm (10
YHUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
[0 W3MEHCHHUIO CTCIEHEW OKHUCICHUS XUMHYECKHX JJIEMEHTOB, IO
00paTUMOCTH, MO YYACTHIO Karaiu3aropa). OK30- U JSHIOTEPMHUYECKHE
pEaAKUHH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsite o ckopoctu xuMudeckoi peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKMX peakuusx. [loHsiTHE O TOMOTeHHBIX H



reTeporeHHbpiX peakiusax. llonstue o karanuze. lloHsATHE O XMMHYECKOM
paBHOBecUU. PaKTOphI, BIMSIIOIINE HA CKOPOCTh XUMHUYECKOW peakuuu |
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocraBieHUE  ypaBHEHHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HEANEKTpONIUThl. KaTrhoHbl, aHMOHBI. MexXxaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMA BUJAMH XUMUYECKOW CBs3U. CreneHb aucconuanuu. CUiabHbBIE U
cia0ble SJIEKTPOJIHUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUd HOHHOTO
oOMeHa, TIOJIHBIE U COKpalléHHbIE WOHHBbIC ypaBHEeHMs peakuuii. CBoiicTBa
KHUCIIOT, OCHOBAaHUN M COJICH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOM
nucconuanvu. KauectBeHHbIe peakiini Ha MOHBL. [[OHSATHE O THAPOIU3E COIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xyopuga HaTpusi), HUCCIEJAOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOUH
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIICIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
esI04eit u coseit (B0O3MOKHO HCIIOIB30BaHME BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIONIUX MPU3HAKA MPOTEKAHMS PEaKIUii HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMBI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHUA
(ropenue, peakuuu pa3JIokKeHus, COCTMHEHUS ), pacro3HaBaHHe
HEOPraHMYECKUX BEHIECTB C IMOMOUIbI0 KA4YECTBEHHBIX PEAaKIMi 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 XJjopa
(B3auMoAEeiCTBHE C METAJJIaMHU, HEMETaJUIaMH, WHIeJI0o4YaMH). XJIOPOBOIAOPO.
ConsHast KUCI0Ta, XUMUUYECKUE CBOMCTBA, NMOTy4YEeHUE, MpUuMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOpPOJAa Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
Hax0JICHUE B MIPUPOJIE.

O6mrast  xapaktepuctuka odnemeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTEepHbIE CTENeHN OKUcieHus. CTpoeHue U (pu3nIecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  Cepbl. AJUIOTPOMHBIC
MoAuUKAIIMK KUCTIOPOIa B cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPOI,
cTpoeHue, ¢GU3MYECKHe U XHUMHUYECKue CBoicTBAa. OKCHIBI Cepbl Kak
MPEACTABUTENM KUCIOTHBIX OKcuioB. CepHasi Kuciora, (Qu3nyeckue u
XUMUYECKHE CBOMCTBa (OOIIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnenupuyueckre). XMMUYECKUE PEAKIUH, JICKAIINE B OCHOBE MPOMBIIIIICHHOTO
crnoco0a Moiay4yeHus: cepHoil KUCIOThL. IIpumeHenue cepHoil kuciaotsl. Conu
CePHOIl KHCIIOTBI, Ka4eCTBEHHAs! Peakuys Ha Cyabdar-noH. HaxoxaeHue cepel
U e€ COeAUHEHU B mpuUpoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl
COCIMHEHUSAMU Cepbl (KUCIOTHBIC IO, 3arpA3HEHUE BO3/yXa U BOJOEMOB),
CIOCOOBI €ro MPEJOTBPALLECHHUS.

Obmas xapaktepuctuka 3neMeHToB VA-rpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEeHUsA. A30T, pacnpoCTPaHEHHE B



npupoje, hpuzndeckue U Xumudeckue cBoiicta. KpyroBopot azora B npupoe.
AMMHaK, ero pU3nYecKue U XUMUYECKHE 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 JT0XKIH, 3arpsiI3HEHNE BO3/yXa, MOYBBI
u BojoéMoB). docdop, amnorponubie Mogudukanuu docdopa, uzndeckue u
xumuyeckue cBoictBa. Oxcun  dochopa (V) u  dochopnas xkuciora,
du3nueckre U XMMUYECKUe CBOMCTBA, nonydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI0OPEHUI.

O6mass  xapaktepuctuka oanemMeHToB |VA-rpynmnel.  OcobGeHHOCTH
CTpPOCHHUS aTOMOB, XapaKTE€pPHBIC CTENECHU OKUCICHUA. YTJIEpO, aJUIOTPOIHbIE
MOJU(PUKALIUKA, PACTIPOCTPAHEHHE B TPHUPOJAE, (PU3MYECKHEe U XUMUUYECKHE
cBoiictBa. Ancopbuus. KpyroBopor yriaepona B npupoge. Okcuipl yriepoa,
uX (QU3NYECKHEe U XUMHUYECKHE CBOWCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIYYCHHE U NMPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbI, CBA3aHHBIE C OKCUIOM
yraepoga (1V), rumore3a rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CoiaM, UX (U3MYECKHE M XUMHUYECKUE
CBOMCTBa, MOJy4YeHHE 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 (1V) u kpemuneBoit kuciaore. CHIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponTebHbIe MaTePHAIIbI: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. I[Ipodiembr 6€30macHOTO UCIOIb30BaHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

XumuuecKkuii IKChepumMeHm:

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 IIOJ JAECUCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3Yy4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHCIOTBI, TMPOBEIACHUE
KaueCTBEHHOW peakiuu Ha cynbdar-uoH u HAOMIOJEHUE TMpuU3HaKa e&
MPOTEKaHus1, 03HAKOMJIEHHE C (PU3MUECKUMHU CBOWCTBaMHU a30Ta, pochopa u ux
COETUHEHUN (BO3MOXXHO HCIOJB30BaHUE BHUAEOMATEpHUaoB), oOpaslaMu
a30THBIX ¥ (POCPOPHBIX yIOOPEHUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBOWCTB aMMMAaKa, IMPOBEICHUE KAYECTBEHHBIX DPEAKIWi Ha HOH



aMMoHMs W ¢docdaT-uoH W HU3yYCHHUE TIPU3HAKOB MX MPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHE MOJCICH KPUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE C 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 HW3YyYCHUE MPU3HAKOB HUX TMPOTECKAHMS, O3HAKOMJICHUE C
NPOAYKIMENH CUIMKATHOW MPOMBIIIJIEHHOCTH, PELICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o teMe «BakHeilme HeMeTauIbl 1 UX COSIUHEHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO0miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METAUIOB 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
XAUMUYeCKUX 31eMeHTOB [. . MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusnveckue W XMUMHUYECKHE CBOMCTBA (HAa NpHMEpPEe HATPUS H
Kanusi). OKCUAbl W TUAPOKCUIBI HaTpusi U Kanus. [IpuMeHeHue NIeI0YHbIX
METAJJIOB U UX COCJTMHECHUH.

[[lenoyHoO3eMeENbHBIE METaIJIbl MarHuid W KaJbLIMK: IIOJIO)KCHHUE B
[lepnognueckort cucreme xumuueckux snemeHToB JI. M. Mengeneesa,
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 cuctemMe XHUMHYECKHX
snemeHToB J[. U. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtOMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckoil CUCTEME XUMHUYECKUX AJIEMEHTOB
1. 1. MenneneeBa, CTpOCHUE aToMa, HaXOXJAeHUE B npuponae. Ousnueckue u
XHMHYECKHE CBOMCTBA skesne3a. Okcuabl, THAPOKCHABI U coyn kene3a () u
xenesa (11l), ux cocras, cBoiiCcTBa U MOTyUYEHHUE.

Xumuyeckuii IKCnepumMeHm:

O03HAKOMJICHHE ¢ oOpaslaM{d METaJNIOB M CIIaBOB, MX (DHU3UYCCKHUMHU
CBOWCTBaMHU, HW3YyYECHHE PE3yJbTATOB KOPPO3UHM METAIOB  (BO3MOXHO
HCIIOJBb30BAaHNE BHACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJblIUsl W HATPHUSl C BOJOM (BO3MOXXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), NPHU3HAKOB IPOTEKAHUS
KAa4ECTBEHHBIX PEAKIM HA NOHbBI: MAarHusl, KaJIbL1sl, ATFOMUHUSA, [IMHKA, Kee3a
(1) wm xenesa (IIl), memu (IlI), HaOmrOJEHWE ¥ OMHCAHHE TIPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpHs, Kaausl M Kalblus (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HCCIeAOBaHHEe aM(pOTEPHBIX CBOMCTB
TUIPOKCUAA AJTOMUHMUS U THAPOKCUIA LIMHKA, PEUICHHE JKCHEPUMEHTAIbHBIX
3a7a4 1o TeMe «Bakaeinmmne MeTanIbl 1 UX COCIMHEHUS.

XuMUA ¥ OKpY:KaLIas cpeaa



BemectBa 1 maTepualibl B MOBCEHEBHOM KU3HU YelioBeka. be3zomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMUUYECKUX peakiuil B ObiTy. [lepBas moMornis npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XYMMHUYECKOE 3arps3HEHUE OKPYKaoIIeH cpebl (mpeaeinbHas JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJK). Ponp xumMuum B penieHuu
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

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

Mescnpeomemmunie cea3u

Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPU U3YYEHUH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATUMA, SBISIONIMXCS CHUCTEMHBIMU JUISI OTACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KIacCU(PUKALUs, NEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHKUE, U3MEPEHUE, MOJIENb, SIBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®dusuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PaJMOAKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsij], MPOBOJHUKH,
MOJIYIPOBOJTHUKH, JUDIIEKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHO€  COCTOSIHME  BEIleCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3WYECKUE BEJIUYUHBI, €IUHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATHHBIC
yI0OpEHMs, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

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



ININTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUMS ITPOI'PAMMDBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHON  JEATENIBHOCTH B COOTBETCTBHM C  TPaJAWLHMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU M AYyXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIUN 00YyHarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBAaTbCA CHUCTEMOM TIIO3UTUBHBIX IIEHHOCTHBIX OPUEHTALHN U
pacIIMpEHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIWIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIaJIETh JOCTOBEPHOM
uHbopMmalell 0 TMepefoBbIX JOCTIDKEHHSIX UM OTKPBITHSIX MHUPOBOH H
OTCUECTBCHHOM XUMHUHU, 3aMHTEPECOBAHHOCTM B HAy4YHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIbHBIX HOPMAaX M MPAaBUJIAX MEKIMYHOCTHBIX
OTHOLIEHU B  KOJUIEKTUBE, KOMMYHHKATHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOUCCIIEeN0BAaTEILCKOM, TBOPUYECKON W JIPYTUX
BUJIAX JICSITEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATETLHOCTH
IIPY BBITIOJIHEHUW YY€OHBIX, TO3HABATENbHBIX 33714, BHIMOJTHEHUU XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTPEeMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
JNEATEIbHOCTH, TOTOBHOCTH OLICHMBATH CBOE MOBEICHUE M IOCTYIKH CBOUX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHHMS
IIOCJICACTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TPEACTABIIEHUS O BEUIECTBE U XUMUYECKON PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISAIOLINE
OCHOBY JIsl TOHMMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX YEIOBEKa C
MIPUPOJHOM CPENIOW, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

M03HAaBaTeJIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBIC I OOBSCHEHUS HAOIIOMAEMBIX IMPOIECCOB U
SIBJICHHM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIHCKON KYJIbTYPHI, B
TOM YHCJIE HABBIKOB CaMOCTOATEIBbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMU  TE€XHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMOOOpa3OBaHMIO, TMPOCKTHONW W  HCCIIEIOBATEIHCKON
NEeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0Y4YEHUS B
JladbHEHIIIeM;

4) popmMupoBaHHSs KYJbTYPHI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKU3HHW, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM HA 3J0POBBIN 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUI U
HETIPUSITHE BPEIHBIX TPHUBBIUEK (YMOTPEOJEHUS aJIKOTOJIsI, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOJCHUS TpaBuid  O€30MaCHOCTH  TpHU
oOpanieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY M peajbHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3y4eHMIO Npodeccuil U TpyAa pa3iudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVMBUIYAIbHON  TPaeKTOpUM TMPOJOJDKEHUST 00pa3oBaHUsT C  Y4YETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JOrNYeCcKOro BOCIIMTAHUS

AKOJIOTUYECKU IEJIeCO00pa3HOE OTHOIIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBaHUs, HIOHUMAHNUE LIEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HUeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOJICHUS
npaBuil OE€30MaCHOTO TMOBEJEHUS TpH paboTe C BElIecTBaMHU, a TakkKe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, 15
pelIeHUsT 3aJlay, CBSI3aHHBIX C OKPYXKAIOWIeW MPUPOTHON Cpemout, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJdbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT H JApYyroe.),
KOTOpBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT HA OCHOBE 3HAHUM M3 HJTHX NPEeaAMEeToB  (HopMHUPOBATH
IPEICTAaBIICHHE O IEeJOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCaJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecrneunBaloT (GOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TJIAHUPOBAHMIO U OCYIIECTBICHHUIO yUSOHOU IeITeTbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

ba3oBble 1ornueckue AefMcTBU:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS MPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX MOHSATHH (BBIACIATh UX XapaKTEPHbIE
MIPU3HAKH, YCTAHABIMBATH B3AaUMOCBS3b C IPYTUMU TIOHATHUSIMU ), UCIIOJIb30BATh
MOHATHUS JUTsl OOBSCHEHUS OTACIBHBIX (DaKTOB M SIBJICHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUHM sl KIacCU(UKAIMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKinii, yCTaHABIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YEHUS, CTPOUTH JIOTUYECKUE DPACCYXKACHUS (MHIYKTUBHBIC, NETyKTHUBHBIC,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPUMEHSATh B TPOIECCe TMO3HAHUS TOHATHS (MPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HUCIOIb3yEMbIC B
XUMUH, TpeoOpa30oBbIBATh IMHUPOKO TMPUMEHSEMBIE B XHMHH MOJICIIbHbBIE
MIPEACTABICHUS] — XUMUUYECKHUH 3HAK (CHMBOJI 3JIEMEHTA), XUMHU4IecKasi opmya
1 ypaBHEHHWE XMMHUYECKOW PEaKIMU — MPHU PEIICHUH y4eOHO-TI03HABATEIhHBIX
3amady, ¢ y4€TOM OTUX  MOJCIBHBIX  TPEJICTABICHUN  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XHMHYECKUX PEAKIUW, BBISBIATH  OOIIME
3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3M W MPOTUBOpEUUS B
U3y4aeMbIX IIPOLEeCCax U SIBJICHUSX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

yYMEHHUE UCIOJIb30BaTh MOCTaBICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KayeCTBE OCHOBBI JUIsi (POPMUPOBAHHS TUIOTE3bI IO
IPOBEPKE MPABUIILHOCTH BbICKA3bIBAEMBIX CYXKICHUH;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMKU U MPOBEICHUIO
YUYEHMUYECKUX DSKCIEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJOM Mpolecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €0 Pe3yJbTaT, POPMYIHPOBATH 000OIICHUS
U BBIBOJIBI 10 pe3ysbTaTaM MPOBEAEHHOTO OMbITA, HCCIIEIOBAHUS, COCTABIATD
OTYET O MpoeNaHHON padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMAIIUIO
pa3NUYHBIX BUAOB W (GOpM TMPEACTABJICHHS, IMOJIYy4aeMyl0 U3 Pa3HBIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMoOcoOus, pecypchl IHTepHeTa), KpPUTUYECKH OLIEHUBATh
IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE INPUMEHATh Pa3IM4YHbIE METO/bI U 3aIPOCHI IIPU MOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATENIBHBIX 33]1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTH HCIOJIb30BaHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJbTYpOH aKTUBHOTO UCIOJIb30BaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSTEIHLHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpPMAIIUU U WUTIOCTPUPOBATH pEIIacMbie 3aa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki ¥ UX KOMOUHAIUSIMU;

YMEHHME WCIIOJIb30BaTh M aHAJIM3UpOBaTh B Mpolecce ydyeOHOW u
UCCJIEI0BATEIBCKON NEATEIBbHOCTH uHdopMaImio 0 BIIUSTHUU
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SIIICTBA W TPAHCIOPTAa HA COCTOSIHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe N1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xone auanora u (WiM) JUCKYCCHH) TIO
CyLIeCTBY 00CyXkaaeMoll Tembl, (HOpPMyIUpPOBaThH CBOU  IPEAJIOKEHUS
OTHOCHUTEJILHO BBIMIOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHHSI TPEJCTaBJISATh IOJYyYECHHBbIE pPE3yJbTaThl I[O3HABATEIbHOU
JNEATEIbHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
pe3yNbTaTOB  BBIMOJIHEHHUS XUMHUYECKOTO 3KCIepuMeHTa (J1abopaTOpHOTro
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YUEOHOTO
MPOEKTA);

YMEHHsSI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
[IO3HABATEIbBHOM W  HCCIENOBATEIbCKOM  JEATENBHOCTH MpPU  PELICHUU
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE ydé€ra OOIIMX MHTEPECOB U COIJIACOBAHUS
no3unuii  (0OCyXmeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbD»,
KOOPJHMHALIMSL COBMECTHBIX JECHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KauyecTBa BBIMOJIHEHHOU pabOThI U ApyTHUE).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHUE CAMOCTOSITENBHO ONPENEHATh LEIU JIeATEIbHOCTH, MUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BBIOMpaTh Hanbomee 3(HeKTUBHBIE CITOCOOBI PEIIeHUs Y4eOHbIX
Y T03HABATEJIbHBIX 3a]a4, CAMOCTOSTEIbHO COCTaBIIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM AJITOPUTM ACHUCTBUM NPU BBINOJHEHUM 33aJaHUM C Y4ETOM



MOJTyYeHHUsI HOBBIX 3HAHUU 00 M3ydaeMbIX 00BEKTaX — BEIIECTBaX U PEaKIIUX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1I€JIM, YMEHUE
WCIIOJIb30BaTh W aHAJW3UPOBATh KOHTEKCTHI, NpeJjiaracMbple B YCIOBHUU
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHOM (denepanbHOl pabodeil MmporpaMmon,
BBIJICJISIIOT: OCBOCHHBIE O0YYaIOIUMHUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBul, creurduyeckue Ui MPEAMETHOM 00JacTh «XHUMHS», BHJIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpETalNH,
nmpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOydeHuss B 8 kiacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUIA:

e PACKPBIBATh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHIL: aTOM, MOJIEKYJIa,
XMMHUYECKUM 3JIEMEHT, IIPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAas
U MOJIEKYJISIpHAas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas J0Ji1 XUMHYECKOTO DJJIEMEHTa B COCAUHECHUHU,
MOJIIPHBI ~ 00BEM, OKCHI, KHUCJIOTA, OCHOBAaHUE, COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl pPeaKkuusl,
KJ1accu(UKaIus peakiuid: peakiiui COSANHEHUS, PEaKIIUU PA3I0KEHUS,
peakiMyu 3aMelIeHUs, Peakiuu OOMeHa, 9K30- M DHJIOTEPMHUYECKHUE
peaKkimu, TEIIoBor 3P(HEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas opOuTanb, paguyc aToma, XHUMHYECKas CBS3b,
MOJISipHAsi W HEMOJIApHAas KOBaJCHTHAs CBsA3b, MOHHAs CBSA3b, HOH,
KaTUOH, aHWOH, PAcTBOp, MaccoBas JOJs BeliecTBa (TPOIEHTHAs
KOHIICHTPAIUs) B PACTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATUU U
MPUMEHSATH 3TU TTOHSITHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBICHUS (OpMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONpENeNATh BaJECHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTENECHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCMHEHUAX, NMPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIACCy
COCIMHEHUI MO (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJCHTHas U
MOHHAsl) B HEOPTaHUYECKUX COCTMHEHUSX;

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

e ONKCHIBATh U XapakTepu3oBaTh TabIM4Hyr0 ¢dopmy Ilepuoamaeckoit
CHCTEMbl XMMHUYECKHUX JJIEMEHTOB: pa3iiiyaTh TOHSATUS «IJIaBHas
noarpymnma (A-rpynmna)» u «nobdounas noarpynna (b-rpymnma)y», maasie
1 OOJIBIIINE TMEPUOABI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabmuue «llepuogmyeckass cucrema Xxumudeckux ssemeHtoB JI. .
MengeneeBay C YUCIOBBIMH XapPAKTEPUCTUKAMH CTPOECHUS ATOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsn sapa, oOIIee Yucio
AIEKTPOHOB U pacHpeAeieHUe UX M0 IEKTPOHHBIM CIIOSIM);



K

KJIacCU(PUIIMPOBATh ~ XMMUYECKHE  DJIEMEHTHI,  HEOPraHUYECKue
BEIIECTBA, XUMUYECKUE pEaKINK (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIaccoB,  MOATBEpXKJasi  ONHUCAHUE  IpUMEpamMu
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIIUN;
OPOrHO3UPOBAaTh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWUMUYECKHUX
IPEeBpPAILCHUN B PA3IMYHBIX YCIOBUSX;

BBIUKCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o Qopmyiie
COCIMHEHUS, MACCOBYIO [IOJII0 BEIECTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

IPUMEHSTh OCHOBHBIE OIEpPAllMd MBICIUTEILHON JIeATEbHOCTH —
aHalIM3 W CHUHTE3, CpaBHEHHE, O000O0IIeHNEe, CHUCTeMaTH3alIUIo,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEJACTBEHHBIX CBS3eU — IS
M3YYCHHUS] CBOWCTB BEIIECTB M XUMHYECKUX pPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN );

clieloBaTh  IpaBUJiaM  TIOJIb30BAHUS XUMHUYECKOM mocyAol U
nabopaTopHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpallleHUs C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIHUSMH I10 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BeHIECTB (BOJOpPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB €  OIPEACIEHHOM MAacCOBOM JOJIEM PAaCTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKHUE DKCIIEPUMEHTHI 110
pacmo3HaBaHWIO PACTBOPOB IMIEJIOYEH U  KHCIOT C TOMOIIBIO
WUHIUKATOPOB (JTaKMyc, (peHoIPTaienH, METUIIOPAHXK U IpyTHhe).

KOHIly oOyueHus B 9 KJiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh C(HOPMHUPOBAHHOCTD y 00YIAIOIIUXCS YMEHHIL!

PAcCKpbIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJEMEHT, aTOM, MOJIEKyJa, WUOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCJICHHS, XMMHYECKas peakiusi, XUMHUYECKas CBA3b, TEIIOBOM
ahdexT peaknuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, DICKTPOJMUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTUUECKAS AUCCOLMAIMUS, PEAKIIM HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKIIMU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBsI3b (KOBAJICHTHAS,
WOHHAsl, METAJUIMYECKasi), KpUCTAUIMYECKasi peIIETKa, KOPpO3Hs
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW pEAKIUU, TMPEIETbHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
MIPUMEHSThH ATU NOHATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAILICHUII;
MCIIOJIh30BaTh XWMHUYECKYI0) CHMBOJIMKY IS COCTaBJICHHS (Bopmy
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKLN;

ONpEeNeNTh BAJCHTHOCTh W CTEMNEHb OKHUCJIEHUS XUMHUUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX PAa3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIACCy COCIWHEHUW To (opmysam, BHI
XUMUYECKON CBsI3U (KOBAJIGHTHAsl, HWOHHAsA, METaUIMuecKas) B



HEOPTaHWYECKUX COCAUHEHHMSX, 3apsi] HOHA IO XUMHUECKOH dopmylie,
XapakTep Cpelbl B BOAHBIX PacTBOPAaX HEOPTaHUYECKUX COCIUHECHUH,
TUN KPUCTAIUIMYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica Ilepuommyeckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPUPOBATh €r0 MNOHUMAaHHWE: OINUCHIBATH U XapaKTEPU30BATh
TabanuyHyro Gopmy [leproauueckoit CHCTEMbl XUMHUYECKUX JIEMEHTOB:
paznyuaTh MOHATUS «TJIaBHas moArpynmna (A-rpynmna)» u «moOodHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIIHME TEPHOMABI, COOTHOCUTH
0003HaYeHUs, KOTOpPbIE HMEIOTCS B IMEPUOIUYECKON Tabmuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHM CTPOCHUA AaTOMOB XMUMHUUYECKHUX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO0 DJIESKTPOHOB U
pacripesieieHe HX I10 JJICKTPOHHBIM CJI0SIM), OOBSCHSATH OOIIUE
3aKOHOMEPHOCTU B U3MEHECHHUM CBOMCTB AJIEMEHTOB U UX COCIUHEHUN B
npeaenax MajablX IEPUOJ0B M TVIABHBIX MOJATPYII C YYETOM CTPOCHUS
X aTOMOB;

KJIacCU(PUIIMPOBATh  XUMHUYECKHE  JJIEMEHTHI,  HEOPraHWYCCKHE
BEILIECTBA, XUMUUYECKHE peaKIuy (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEIIeCTB, M0 TEIJIOBOMY 3((EKTy, M0 M3MEHEHUIO CTETeHEH
OKHCJICHUS] XUMHUYCCKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIUE U CHEUPUICCKHE XUMUYSCKUE
CBOMCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, IOJATBEPKAas OIHCAHUE
IpUMEpaMU MOJICKYJISIPHBIX U MOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKHUX PEaKIIUM;

COCTaBJISITh YPaBHEHUS DJIEKTPOJIUTUYECKOMW JUCCOIMALIMM KHUCIIOT,
LIEJI0YEN W COJIEM, TOJIHBIE W COKpPAIIEHHBIC YPAaBHEHUS PEAKLUN
MOHHOTO  OOMEHa, YpaBHCHUS  PEAKIHUH,  MOATBEPIKIAFOITUX
CYIIECTBOBAHME TCHETUUYECKOW CBSI3M MEXIY BEIIECTBAMHU Pa3IMUHbBIX
KJIACCOB;

PACKpBIBAaTh CYIIHOCTh OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUM
MIOCPEJICTBOM COCTAaBJICHHUSI DJICKTPOHHOTO OallaHca 3THX PeaKITuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHMS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX IPEBpAIICHUN B pa3IWYHbBIX
YCIOBUSIX;

BBIYUCIISAITH OTHOCHUTENIBHYI0 MOJEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JOJIO XHUMHYECKOTO »JJIeMEHTa Mo QopMmyiie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, MIPOBOJIUTH
pPacy€Thl IO YPABHEHUIO XUMHUYECKON PEaKIINHU;

coONo/IaTh  MpaBWIa  TOJIb30BAHUS  XMMHYECKOM  TOCYJIO0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIIEHUS C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH MO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYyYEHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIUM, TOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACMO3HABATH OMNBITHBIM MYTEM XJOPHUJ-,
Opomun-, wuoauA-, KapOboHar-, Qocdar-, cuamkar-, cyiabdar-,
TUAPOKCU-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3YYEHHBIX METAJUJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEpAIMd MBICIUTEIBHON AESTEIbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHWE, OOOOIICHWE, CHUCTEeMAaTHU3AIHIO,
BBISIBJICHUE TTPUYMHHO-CJICICTBEHHBIX CBSA3EH — JJI1 U3yUYEHUSI CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKlHi, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HAHUS — HAONIOJICHHE, U3MEPEHHE, MOJCINPOBAHHE, SKCTICPUMEHT
(peaybHBIM u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue Kosun4yecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
Pa3ie/ioB U TEM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NPOrpamMMbl padoThI padoTbI
Paznen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 ) bubmuorexa [JOK
' U IIPaKTUIECKOM https://m.edsoo.ru/7f41837c
JeSTEeILHOCTH YeJIOBEKa
BelectBa u xumuieckue bubmuorexa [JOK
1.2 15 1 :
peakuuu https://m.edso0.ru/7f41837¢c
Uroro no pazaeny 20
Pasnen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
21 Boznyx. Kucnopoz. 6 bubnuorexa [IOK
' [Moustre 06 OKcumax https://m.edsoo.ru/7f41837c
29 Bognopon.Ilonsarue o 8 1 bubnuoreka [IOK
' KHCJIOTaxX U COJAX https://m.edso0.ru/7f41837¢c
23 Bopna. Pacteopsl. 5 1 1 bu6mmoreka [IOK
' [TonsiTHEe 00 OCHOBAHUAX https://m.edso0.ru/7f41837¢
OcHOBHBIE KJIACCHI BuG OK
2.4 HEOpPraHUYECKUX 11 1 1 nonmoreka L1

COeIUHEHUN

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

Uroro mo pazneny 30

Pasznea 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumuueckux jeMenToB /. U. MenpgesieeBa. CTpoeHue aToMoOB.
XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKIIuu

[Tepuonuueckuii 3aKOH U

[Teproauyeckas cucrema
bu6mmoreka [IOK

3.1
XUMHACCKUX JICMCHTOB / https://m.edsoo.ru/7f41837c

. . Menneneena.

CrpoeHue aToma

XUMHYECKasl CBS3b.

3. OkucnauTenbHo- 3 1 bubmuorexa [JOK
' BOCCTAHOBUTEIBHEIE https://m.edsoo.ru/7f41837c
peakumn
bubmuorexa [JOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO
68 4 5
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

HaumMeHoBaHnme Kosau4yecTBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
NporpamMmel padoThI padoTshI
Pa3nen 1. BemecTBO  XMMHYECKHE PeAKIUT
IToBTOpEHUE U
11 yriayOieHrue 3HaHu’ c 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeIoB https://m.edso00.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTHU 4 bubmorexa LHOK
' p . https://m.edsoo.ru/7f41a636
XUMHYCCKHUX PEAKIIHA
DNEeKTPOIUTHYECKAS
13 IUCCOIIHAIIHA. g 1 1 bu6nmoreka [JOK
' XHUMUUECKUE PEAKIMU B https://m.edso00.ru/7f41a636
pacTBopax
Uroro no pazaeny 17
Pasnen 2. HemeTa/uibl M HX COeIMHEHUS
OO6mras XxapakTeprucTruKa
2.1 xmlillxlqecxflx SHSMGHTOB 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnet. ["anorens
OO01mmas xapakTepucThKa
P P bubmuorexa [JOK
2.2 XUMHUYECKUX DJIEMEHTOB 6

VIA-rpynmnsl. Cepa u eé

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

COCONHCHUA
OO01mmas XxapakTepucTHKa
53 XUMHUYECKUX DJIEMEHTORB . bubmuorexa [JOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX CoeqMHCHUS
OO01mmas XxapakTepucTHKa
XUMHUYCCKUX DJICMCHTOB B 6 HOK
noIMoTEKA
2.4 IVA- Y%
P }:HHH riepoaH 8 https://m.edsoo.ru/7f41a636
KpPEMHHH U UX
COCONHCHUA
Uroro no pazueny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
31 OO0mue cBoicTBa 4 bu6mmoreka [IOK
' METaJIOB https://m.edso00.ru/7f41a636
3.9 Baxneiinme MeTalIbl U 16 bu6nmoreka [JOK
' WX COEIMHEHUS https://m.edso00.ru/7f41a636
Uroro no pazaeny 20
Pasnen 4. Xumus u okpy:kaiomas cpeaa
41 BemectBa u Mmarepuarsi B 3 bu6mmoreka [JOK
' KM3HH YeJIOBEKA https://m.edso00.ru/7f41a636
Uroro no pazaeny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edso0.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
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HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
Ne KoumnuectBo yacos
DJIeKTPOHHbIE
Hara uudposbie
n| Tema ypoka KoutpoabHbie IIpakTnyeckue
Bcero U3y4YeHust odpa3oBaTebHbIE
/ padoThI padoThI
pecypchbl
n
[Tpenmer xumuu. Ponp xumuu B bu6nuoreka [JOK
1 JKU3HM 4esoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILIECTBA Oc
[ToHsiTHE O METO/IaX TTO3HAHUS B bubmorexa LOK
2 8 1 https://m.edsoo.ru/ff0d22
XUMHH
e
[TpakTuyeckas padora Ne 1
«[IpaBuna paboTsl B 1aboparopuu bubmorexa [JOK
3 P . P patop 1 https://m.edsoo.ru/ff0d23
U Ipu€MBI 0OpaleHus ¢ dc
1a60paTOPHBIM 000PYTOBAHUEM) o
YucTele BelecTBa U CMECH bubmorexa LOK
4 H . 1 https://m.edso00.ru/ff0d26
CrniocoOsI pa3aenenus cMmecei ca
[TpakTuyeckas padora Ne 2 bubmuoreka [JOK
5 «Pa3nenenue cmeceii (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYMCTKHU TTOBAPEHHOM COJIN)» c8
bubnunorexa LIOK
6 ATOMBI U 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

XuUMHUYECKHUe AJIEMEHTHI. 3HAKH bubnuorexa [JOK
7 (CMMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
DIIEMEHTOB e8
bubnunoreka LIOK
8 [IpocTble U ClIOXKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmuoreka IIOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d
50
3aK0H IOCTOSIHCTBA COCTaBa
BEIIEeCTB. XUMHU4ecKas popmyia bubmorexa LOK
10 ' pryza. https://m.edsoo.ru/ff0d2ea
BanenTHocts aTOMOB .
XUMHYECKHX DJIEMEHTOB B
OtHocUTENbHAsA aTOMHAas Macca. bu6mmoreka [IOK
11 | OtHocuTeNnbHAS MOJIEKYJISIpHAs https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBas 10151 XUMHYECKOTO bubmorexa HOK
12 https://m.edsoo.ru/ff0d35
AJIEMEHTa B COCMHEHUH oc
bu6nuorexa [IOK
KonnuectBo Bemectsa. Mouib.
13 AIHCCTRO BEMIECTB e https://m.edsoo.ru/ff0d52
Momnspnas macca
30
duznyecknue 1 XUMAYECKHE bubmrorexa LIOK
14 https://m.edsoo.ru/ff0d37f
SBJICHHS. XUMUYECKasl PEaKIIust .
15 IIpu3Haky U ycaoBuUs NPOTEKaHUS bu6muoreka [JOK

XUMHUYCCKUX peaKL[I/Iﬁ

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

3aK0oH COXpaHEHUsI MaCChl

but6mmoreka [IOK

16 | BemiecTB. XUMHUUYECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHUS 88
Brrancienus konuuecTBa, MacChl bubnuotexa [JOK

17 | BewiecTBa N0 ypaBHEHUSAM https://m.edsoo.ru/ff0d57
XUMHUYECKHUX PEeaKIIHii 08
Krnaccudukanus XuMHIECKUX

eakuui (coeAMHEeHUs bubmorexa LOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3NoKeHUs, 3aMEIICHHUS, 4
oOMeHa) B
M. B. JIoMOHOCOB — y4€HBIN- bubnmnoreka HOK

19 | »sumuknonemuct. O6o0IICHHE U https://m.edsoo.ru/ff0d40
CUCTEeMAaTH3alMsl 3HAaHHHA c4
KonTponbnas padorta Nel o teme bu6muoreka [JOK

20 | «BemecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3ayx — cmech razos. CocraB bu6nuorexa [IOK

21 | Bo3myxa. Kucmopon — sneMeHT u https://m.edsoo.ru/ff0d44
npoctoe BemiecTBo. O30H 8e
Ou3nyecKue 1 XUMUIECKHE
CBOMCTBA KHCJIOPO/Ia (peakIuu Bubmuorexa [IOK

22 P P https://m.edsoo.ru/ff0d46
oKucIieHus, ropeaue). [lonstue 14
00 oxcumax =

23 CriocoObI MoTy4eHUs KHCIopoia bubmmnoreka [JOK

B J1abopaTopuu u

https://m.edsoo.ru/ff0d49



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

IIPOMBILNUIEHHOCTH. [IpuMeHeHue
KHCII0pOJa

TennoBoit 3¢ hexkT XuMuIecKoi
peaKIuu, OHSITHE O

but6mmoreka [IOK

24 | TepMOXUMHUYECKOM ypaBHEHMUH, https://m.edsoo.ru/ff0d47
9K30- U DHAOTEPMHUYECKUX 90
peaKIuax
TormuBo (He(Th, YrOiIb U METaH). bubnmnoreka [HOK

25 | 3arps3HEHHE BO31yXa, CIOCOOBI https://m.edsoo.ru/ffod4c
€ro MPeA0TBPAICHHUS 4a
[Tpaktuyeckas padora Ne 3 o
teme «I[lomyduenue u coOupanue bubmorexa LOK

26 i P https://m.edsoo.ru/ff0d4ae
KHCIIOPOJ1a, U3Y4EHUE €T0 5
CBOWCTB» =
Bonopon — anemeHT u nipocroe bu6muoreka [JOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4d
IpUposIe do
du3nyeckrue U XUMUYECKHE bu6nuorexa [IOK

28 | coiicTBa Bogopoza. [Ipumenenne https://m.edsoo.ru/ffod4d
BOJZIOpO/A do

bu6nuorexa [IOK
29 | TloHsATHE O KHCIOTAX U COJISAX https://m.edsoo.ru/ff0d50
d2

Crioco0sI ToTydeHust BOAOPO/Ia B bubmorexa [JOK

30 v Aopoa https://m.edsoo.ru/ff0d4d

naboparopuu

do



https://m.edsoo.ru/ff0d497a
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

[Tpaktuyeckas padora Ne 4 o
teme «llomydenue u cobupanue

but6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOpPO/Ia, U3yYEHHUE €T0 5
CBOMCTB» -
MoutsipHbiii 00bEM ra30B. 3aKOH bubmorexa LIOK
32 https://m.edsoo.ru/ff0d54
ABoranpo %6
Brrunciaenus 00n€ma, KoJIUM4ecTBa
BEIIECTBA ra3a II0 €ro U3BECTHOM bubmaorexa LIOK
33 Y https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIECTBA WU 20
00BEMY o
Brrunciaenus 00MOB ra30B 1O
ABHEHHIO PEAKIINHA Ha OCHOBE bubmaorexa LIOK
34 P "p . https://m.edsoo.ru/ff0d57
3aKOHA 00BEMHBIX OTHOIIEHHH 08
rasoB T
dusnyeckue U XUMUUECKHE bubmorexa IIOK
35 . https://m.edsoo.ru/ff0d58
CBOIiCTBa BOJIBI 74
. bu6anoreka LIOK
C ! S
36 OCTaB OCHOBARHH. LIOWATHE O https://m.edsoo.ru/ff0d59
WHINKATOpaXxX o2
Bopa kak pacTBopuTENb.
bubnunorexa LIOK
HaceImeHabIe 1 HEHACHIIIEHHEIE
37 https://m.edsoo.ru/ff0d5b
pactBopbl. MaccoBas 10Jis 40
BEIIIECTBA B pacTBOpE o
38 [TpaxTrueckast paborta Ne 5 o bubmuoteka [IOK

teme «l[IpuroTosnenue pacTBoOpoB

https://m.edsoo.ru/ff0d5e



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

C onpeAeNEHHONM MacCOBOM J0JIeH
PacTBOPEHHOIO BEILLIECTBA»

ba

Kontponbnas padora No2 o teme

bubnunoreka LIOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoa. Boga» 42
OKcuapl: cocTaB, KiaccuuKanus bubmmorexa TIOK

40 ] ’ ’ https://m.eds00.ru/ff0d66
HOMEHKJIaTypa

de

ITony4yenue u XuMHUYECKUE bubnmnoreka HOK

41 | cBoMCTBa KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(pOTEPHBIX OKCHIIOB de
OcCHOBaHUS: COCTaB bubnnorexa LIOK

42 ' ’ https://m.eds00.ru/ff0d67
KJIacCU(UKAIMsI, HOMEHKIIATypa ca
ITonydyeHne n XUMHUUIECKHIE Bubmorexa ITOK

43 qu . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAaHUI ca
KucnoTsl: cocTas bubmmorexa TIOK

44 ) ’ https://m.edsoo.ru/ffOdfee
KJIacCU(UKAIMs, HOMEHKIIATypa 5
[TonydeHne U XUMHUECKHE bubmorexa TIOK

45 qu https://m.edsoo.ru/ff0dfee
CBOMCTBA KHCJIOT )
Comnu (cpennue): HOMEHKIIATypa, bubnuoreka [{OK

46 | cmocoOBI MOTYJICHHS, https://m.edsoo.ru/00ad94
XUMHUYECKHE CBOMCTBA 74

47 | Ilpaxtuueckas padota Ne 6. bu6muoreka [JOK



https://m.edsoo.ru/ff0d5eba
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

Pewienne skciepuMeHTaIbHBIX
3aja4 1mo reMe «OCHOBHEIC
KJIACChl HEOPTaHMYECKUX
COEIUHEHUI)

https://m.edsoo.ru/00ad9b
7c

I'enernueckas CBs3b MEKIY

but6mmoreka [IOK

48 | xmaccaMu HEOPTaHMYECKHUX https://m.edsoo.ru/00ad9a
COeIMHEHU 50
O000I11IeHNE U CUCTEMATU3AIUS Bubmoreka HOK
49 . https://m.edsoo.ru/00ad9c
3HAHUM
b2
KonTponbhas padorta Ne3 o teme bu6nuoreka [JOK
50 | "OcHoBHBIE KJTacChI https://m.edsoo.ru/00ad9e
HEOPTraHUYECKUX COCAUHECHUI" la
ITepBbIe MOMBITKH
bu6nuorexa [IOK
KJIACCU(PUKAIINN XUMUYIESCKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [IoHATHE O rpynmax fa
CXOJIHBIX DJIEMEHTOB -
ITepuoauueckuii 3aK0H U
bu6nuorexa [IOK
Ilepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHYECKHUX 3jiemeHToB J[. 1. 2
MenpemneeBa o
bu6anoreka LIOK
53 | Ilepuonsl, TpymnIbl, MOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
bubnunorexa LIOK
Ctpoenne atomoB. CocTaB
54 https://m.edsoo.ru/00ada3

ATOMHBIX SJCP. H3oTombl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
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

CtpoeHue IeKTPOHHBIX
000JI04EK aTOMOB DJIEMEHTOB

but6mmoreka [IOK

55 . https://m.edsoo.ru/00ada6
ITepuoauueckoii cucremsi /. U. be
Meupeneena _
XapakTepucTuka XUMHYECKOTO
but6mmoreka [IOK
dJIEMEHTA IO €0 IIOJIOKEHUIO B
56 . https://m.edsoo.ru/00ada8
ITepuoanueckoii cucreme /1. U. 24
MenneneeBa _
3unauenue [lepuonnyeckoro
bubnuorexa [JOK
3aKOHA JJI Pa3BUTHUS HAYKH U
57 https://m.edsoo.ru/00ada9
npaktuku. Jl. . MenaeneeB — 6e
YUEHBIH, IeAaror U rpakJIaHuH -
bubmnoreka IIOK
DIIeKTPOOTPULIATEITLHOCTh
58 https://m.edsoo.ru/00adaa
aTOMOB XMMHUYECKUX DJIIEMEHTOB b3
bu6anoreka LIOK
59 | MHonHas xuMHuYecKas CBA3b https://m.edsoo.ru/00adac
34
bu6anoreka LIOK
KoBaneHnTHas nonsipHas
60 https://m.edsoo.ru/00adaa
XHUMHUUECKAs CBI3b
b8
bu6nuorexa [IOK
KoBanenTHas HenomnsipHas
61 https://m.edsoo.ru/00adaa
XHUMHUUECKAsI CBI3b
b9
bubnunorexa LIOK
62 | CreneHb OKUCIECHUSA https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
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

OKHUCIIUTENBHO-

bubnunoreka LIOK

63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBHUTEIIBHBIC PEAKIIHU 76
bubnunoreka LIOK
64 | OxwuciauTenyu U BOCCTAHOBUTEIIN 1 https://m.edsoo.ru/00adh0
76
Konrponsnas padora Ne4 o reme bubnuorexa LIOK
65 | «Crpoenue aroma. XuMuyeckas 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubnuorexa [JOK
P . 0000
66 C3CPBHBIM YPOK © 111 cHue H 1 https://m.edsoo.ru/00adb3
CUCTEMATU3ALMS 3HAHUN 3c
. bubmuorexa [JOK
P . 0000
67 C3CPBHBIM YPOK ° iueHHe 1 1 https://m.edsoo.ru/00ad9c
CUCTEMATHU3ALMs 3HAHUN b2
. bu6nuorexa [IOK
P . 00600
68 C3CPBHBIN YPOX © fu cHue H 1 https://m.edsoo.ru/ff0d61
cucremMaTtni3anda 3HaHUN C6
OBHIEE KOJIMYECTBO HACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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 KosnuuyectBo 4yacos
DJIEKTPOHHbBIE
Hara uudposbie
n | Tema ypoka KoHTpoJibHbIE IIpakTnueckune
Bcero U3y4YeHHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchbl
n
Ilepuoanueckuii 3aK0H.
bubmnoreka IIOK
[Iepnonnueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKUX dJIeMEHTOR /I, e
U. Meneneena }
3aKOHOMEPHOCTHU B
N bubmnoreka IIOK
M3MEHEHUHU CBOMCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHUYECKUX 3JIEMEHTOB 6
IIEPBBIX TPEX NEPUOIOB B
Knaccudukanus u bubmuoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHNYECKHUX BEIIECTB 2
Bunpsl XumMudueckou cBsI3U U bu6anoreka LIOK
4 THIIBI KPUCTAJUIMYECKUX 1 https://m.edsoo.ru/00adbac
peIéToK 6
Konrtponsnas padora Nel
o reMe «IloBropenune u
5 yriryOJaeHue 3HaHUH 1 1

OCHOBHBIX Pa3/IeJIOB Kypca
8 Kimacca»



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

Knaccudpukanus bu6muoreka [IOK
6 XUMHUUYECKUX PEaKLU 10 https://m.edsoo.ru/00adbcb
Pa3IMYHBIM TPU3HAKAM 0
ITonsTHe 0 ckOpoCcTH
XMMHYECKON peaKiuu Brbmuorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IloHsaTHEe 0 TOMOI€HHBIX U .
FeTEPOTCHHBIX PEAKIIUIX -
Tlonstue 0 XUMHYECKOM
paBHOBecuH. DaKTOPHI,
bubmuorexa [JOK
BIIMAIOIINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHUYECKOHN peakiuu u c
HOJIOKEHNE XUMUYECKOTO -
paBHOBECHUS
OKHCIUTEIBHO- bu6nunoreka [IOK
9 BOCCTAHOBUTEIbHEBIC https://m.edsoo.ru/00adcad
peakuumn e
Teopus
. bu6nuorexa [IOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
mucconuanuu. CUIbHBIE U 8
cl1a0bie AIIEKTPOIUTHI -
bubanoreka LIOK
HNonHble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakmuit
8
XUMHYECKHE CBOMCTBA
. bubnunorexa LIOK
KHCJIOT ¥ OCHOBAHUU B
12 https://m.edsoo.ru/00add5d

CBeTe IpeCTaBIeHU 00
NEKTPOIUTUYECKON

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

JUucconranuu

XUMHYECKHAE CBOMCTBA

COJICH B CBETE bubnuorexa [JOK
13 | mnpencraBnenuit 06 https://m.edsoo.ru/00add8b
3JIEKTPOJIUTUYECKON 2
JUCCOITHAITIN
bubmnoreka IIOK
[TonsiTHe 0 TUIpOIU3E
14 . https://m.edsoo.ru/00add9d
coJen
4
OGoGmenue u bubnuorexa [JOK
15 . https://m.edsoo.ru/00addd1
cUucTeMaTu3alys 3HaHUI 5
[IpakTuueckas padora No 1.
bubmnoreka IIOK
«Penrenue
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAITBLHBIX )
3a1a9» a
KontponbHas pabora Ne2
o TeMe
bu6nuorexa [IOK
«INEKTPOTUTHYECKAS
17 https://m.edsoo.ru/00addec
JUCCOITHAITHA. 0
XUMHUYECKUE PEAKIUU B N
pacTBopax»
OO01mas xapakTepUuCTHUKA
P p bubnunorexa LIOK
rajloreHOB. XMMHYCCKHE
18 . https://m.edsoo.ru/00addfe
CBOWCTBA Ha IpUMeEpe 9
XJopa B
19 | XuopoBomopoa. ComnsiHast bu6muoreka [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, XUMHUYCCKUC
CBOMCTBA, IIOJIy4CHHUE,
IIPUMEHEHHE

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

[IpakTuyeckas padora Ne 2
o teme «llonyuenue

but6mmoreka [IOK

20 . https://m.edsoo.ru/00ade34
COJISTHOUM KHMCJIOTHI, 3
HU3y4YEHHE €€ CBOMCTBY» -
Brruncienus mo
YpaBHEHHUSM XUMHYECKUX Bubmorexa ITOK
21 . https://m.edsoo.ru/00ade48
peakiuii, eciii OJMH U3 3
pEearcHTOB JIaH B H30BITKE B
bubmnoreka IIOK
OO6m1as XxapakTeprucTrUKa
22 https://m.edsoo.ru/00ade64
anemeHToB VIA-rpynmsl .
Annorpomnssie
MOIU(DUKAIIAH CEPEI.
o P N bubmmorexa [JOK
Haxoxnenue cepol u eé
23 . https://m.eds00.ru/00ade64
COCIMHEHUH B IPUPOJIE. .
XHMHUYECKHE CBOMCTBA B
cepbl
CepoBoiopo/1, CTpOeHHUE, bubmuorexa [IOK
24 | ¢usnveckre U XUMHYECKHE https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxkcuppl cepsl. CepHas
bubnunorexa LIOK
KHCIOTa, (U3NYECKUE 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 PEAKIUH,
JIe)KAIIe B OCHOBE

MIPOMBIIIJIEHHOTO CIIoco0a bubmmoreka [JOK
26 | moJry4eHHSs CEpHOU https://m.edsoo.ru/00adec8
KHCJIOThI. XUMHUYECKOE a
3arpsi3HEHUE OKpYKaroen
CpeIbl COCTMHEHUSIMU CEPhI
Brrunciaenne maccoBoi bubmnoreka IIOK
27 | [onu BBIXOJA MPOAYKTa https://m.edsoo.ru/00adec8
peakunu a
OO6m1as XxapakTeprucTruKa
371eMeHTOB VA-TpyIsbL. bubnuoreka [IOK
28 | Asor, pacnpocTpaHeHHUE B https://m.edsoo.ru/00adeea
npupojie, Gu3nIecKue u 6
XUMHUYECKHUE CBOMCTBA
AMMHuak, ero ¢puznyueckue bubanoreka LIOK
29 1 XMMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MOJIy4YeHUe ¥ IPUMEHEHHE 4
[TpakTuueckas padbora Ne 3
o Teme «llonyuenue bubmorexa [JOK
30 v https://m.edsoo.ru/00adf18
aMMHaKa, U3y4yeHUe ero 0
CBOMCTB» =
A30THas KucloTa, eé but6mmorekxa [IOK
31 | ¢wusuueckue U XUMUYECKHE https://m.edsoo.ru/00adf30
CBONCTBA 6
bubnuorexa [JOK
32 Hcnons3oBanne 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

U COJIE aMMOHMUS B
KaueCcTBe MUHEPAIbHBIX
ynoOpeHuid. XuMHU4YecKoe
3arpsi3HEHUE OKPYKaroLeit
Cpelbl COeTMHEHUIMU
azoTa

[oe]

®docdop. Oxcua pochopa
(V) u dpochopHras kuciora,

bubmnoreka IIOK

33 https://m.eds00.ru/00adf68
busznuecKkrue 1 XuMUYEeCKHe .
CBOICTBa, MOJIy4YeHHE -
Hcnons3zoBanue GocdaTton
B KaYeCTBE MUHEPAJIbHBIX bubnuoreka [IOK
34 | ynoOpenuil. 3arps3HeHHe https://m.edsoo.ru/00adfc2
MIPUPOJIHON Cpeibl 0
tdbocdharamu
Yraepon,
bubanoreka LIOK
35 | PactpocTparerue s https://m.edsoo.ru/00adfd9
npupoae, GpuznuecKkue u c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux
¢busnyeckue 1 XUMHUYECKUE bubmuoreka [JOK
36 CBOMCTBA. DKOJIOTHYECKUE https://m.edsoo.ru/00adfeb
poOJIeMBbI, CBSI3aHHBIE C e
okcuzom yriepona (1V)
VYronbHasg KUCIoTa U €€ bubmorexa LIOK
37 https://m.eds00.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

[IpakTuyeckas pabora Ne 4
o teMe "[lonyuenue

but6mmoreka [IOK

38 | yriekucioro rasa. https://m.edso0.ru/00ae027
KadecTtBenHnas peakius Ha €
KapOoHaT-MOH"
[lepBoHavasibHBIC TOHATHUS
but6mmoreka [IOK
00 opraHMYecKux
39 https://m.edso0.ru/00ae054
BEIIECTBAX KaK O o
COEIMHEHUSX yriepo/ia -
KpemHuii 1 ero bubmnoreka IIOK
40 https://m.eds00.ru/00ae080
COEIMHEHHUS )
[IpaxTuueckas padora Ne 5.
Pemenne
JKCIIEPUMEHTAIBHBIX 3a1a4 bubmiorexa LIOK
41 p N https://m.edsoo.ru/00ae0bf
o teMe «BaxkHeiiue "
HEMETAJUIBI K UX -
COCTUHEHHUS
KontponbHas pabora Ne3
no tTeMe «Baxxuelinme bubmorexa IIOK
42 https://m.edsoo0.ru/00ae0el
HEMETAJUIBI K UX 3
COCTUHEHHUS =
OO01mmas xapakTepucThKa
XAMHUYECKUX IJIEMEHTOB — but6mmorexa [IOK
43 MeTauioB. MeTtamndeckas https://m.edsoo.ru/00ae103

CBA3b U MCTAJIJINYCCKasa

KPUCTAJUIMYECKasl PELIETKA.

€



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
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

duznueckue cBoiicTBa
METAJIJIOB

XUMHUYECKUE CBOUCTBA

but6mmoreka [IOK

METAJLJIOB.
44 . https://m.edsoo.ru/00ael15
DNEKTPOXUMHUYECKUN P 5
HaNpsHKEHUNA METAJUIOB a
OO6mue crocoObl
MOJTy9CHUST METAIIIOB.
CnnaBsl. Beraucienus no bu6nuorexa [IOK
45 | ypaBHEHHMSIM XUMHUYECKUX https://m.edsoo.ru/00ael115
peaKkIui, eciii OJIMH U3 6
pPEareHTOB COJCPIKUT
puMecH
IlonsTre o xoppo3uu bubnmorexa HOK
46 PP https://m.eds00.ru/00ael127
METAJIJIOB
8
bubanoreka LIOK
47 [IlenouHbIEe METAIITBI https://m.edsoo.ru/00ael4b
2
OKCHUIbI ¥ THAPOKCHUIBI bubmorexa TIOK
48 P https://m.edsoo.ru/00ael4b
HATpUSI U Kalus 5
[IlemouHO3eMeNbHBIC bubmmnorexa [JOK
49 METaJIIbl — KAJIBIIUHA 1 https://m.edsoo.ru/00ael5e
Mar"ui 8
50 Baxkneiinmme coequHEHUS bu6nunorexa LIOK

KalTbITHS

https://m.edsoo.ru/00ael5e



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
https://m.edsoo.ru/00ae15e8

[oe]

O0600111EHE U

51
cUcTeMaTu3aIys 3HaHUI
JKécTxkocTh BOIBI U buGnuorexa [IOK
52 . g https://m.edsoo.ru/00ae188
CrocoObI €€ yCcTpaHeHUs 6
[IpakTuueckas padora Ne 6 bu6nuoreka [JOK
53 o Teme "KECTKOCTh BOIBI https://m.edsoo.ru/00aelae
U MeTOJIbI €€ ycTpaHneHus" 8
bubmnoreka IIOK
54 AJIFOMUHMI https://m.edsoo.ru/00aelc6
4
. bubnuorexa [JOK
A
55 MoTepHbIC CBOHCTBA https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THIPOKCHIA 4
bu6nuorexa [IOK
56 Keneso https://m.edso0.ru/00ael1d8
6
Oxkcuapl, THIPOKCUIBI U bubanoreka LIOK
57 comu xenesa (1) u xenesa https://m.edsoo.ru/00ae35e
) 6
58 O06o06menue u
cUcTeMaTu3alys 3HaHUI
[IpakTuueckas padora Ne 7.
Pewwemie bubmuoreka [{OK
59 https://m.edsoo.ru/00ae3de

JKCIEPUMEHTAJIBHBIX 33724
no treMe «BaxxHeiinme

8



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

MCTAJIJIBI U UX
COCANHCHUA»

Brluucienus mo
YPaBHEHUSM XUMHUYECKHX
peaKkuuii, €Ciii OJUH U3

peareHToB J1aH B U30BITKE Brbmuorexa LIOK
60 https://m.edsoo0.ru/00ael75
WJIH COACPIKHUT MPUMECH. 0
Brruncienus MaccoBoit -
JIOJTH BBIXOJ1a TIPOJTyKTa
peakuuu
61 O06001IeHNEe 1
CHUCTEMATHU3ALU 3HAHUI
Kontponbnas padota No4
62 no teMe «BaxkHeiinue
METAJUIBI U UX
COEIUHEHNSD)
BemectBa u marepuassi B bu6nuorexa [IOK
63 IIOBCEAHEBHOM XU3HU https://m.edsoo.ru/00ae3f5
YyerIoBeKa 0
XUMUYECKOe 3arpsi3HeHNE Brbmrorexa LIOK
64 . https://m.eds00.ru/00ae427
OKpY’KaroIen cpebl 0
but6mmorekxa [IOK
Posib XuMuu B perieHUH
65 https://m.edsoo.ru/00ae427
IKOJIOTHYECKUX TPOOIEM 9
66 PesepBHbIit ypok. bubmuoteka [IOK

O06001IeHne 1

https://m.edsoo.ru/00ae0d0



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

cUCTeEMAaTH3alUs 3HAHUN

a

Pe3epBHbIil ypok.

bubnunoreka LIOK

67 O0600111EHE U 1 https://m.edsoo.ru/00adb33
cUCTeEMAaTH3alusd 3HaAaHUN c
PesepBHbIii ypoK. bubmmoreka [JOK
68 O06001IeHne 1 1 https://m.edsoo.ru/00ad9ch
cUcTeMaTU3aIvs 3HaHUI 2
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
» Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon WU.I'., Cnankos C.A.,
AxkimonepHoe obuiectBo «M3marensctBo «lIpocBemienue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA

Meroaunueckoe nocodue. 8 kinacc (aBropst O. C. I'abpuensn, U. I'.
OctpoymoB, 1. B. AkcéHoBa).

[Iporpamma kypca xumuu st 8—9 kiaccoB 0011e00pa3oBaTeNIbHbBIX
yupexaenuii (apropsl O. C.I'abpuensin, C. A. Cnaakos).

PaGouas terpaas. 8 knacc (aBropsl O. C. I'abpuensn, C. A. CnagkoB).
Tetpanb 11t 1a0OPATOPHBIX OIMBITOB U MPAKTUYECKUX paboT. 8 Kiacc (aBTOPbI
O. C. I'abpuensn, 1. B.

Axcénona, U. I'. OctpoymoB).

Xumus B TeCTax, 3afa4yax u ynpaxHeHusx. 8 kiacc (aBropsl O. C.
["abpuensn, U. B. Tpury6uax).

[Iporpamma kypca xumuu jy1st 8-11 kiaccoB 001e006pa3oBaTeIbHBIX
yUpexXJIeHu/

O.C.I'abpuensa. —M. : Jlpoda, 2010.

["apa H.H. Xumus. Pa6oune nporpammel. [Ipeaqmernas nuaus yueonukos I'.E.
Pymsutuca, ®@.I'. ®enpnmana. 8-9 knaccel/ H.H. I'apa. — M.: IIpocBemenue.
Panenkuit A.M. Xumust: nunaktaudeckuii matepuai: 8-9 ki. / A.M. Pagenxuii.

— M.: IIpocsemenue.



IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/

https://1sept.ru/

https://iu.ru/video-lessons

http://www.periodictable.ru






