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HHOACHUTEJBHASA 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 PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npenMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  NPEIMETHOE  COAepIKaHue,
IpeIyCcMaTpPUBAET PACIPEEICHUE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszeraM 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 Y4EOHO-ITO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOCHHIO YUYEOHOTO COJICPKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMUPOBAHHUS MHUPOBO33PEHUS
0o0y4aromierocs, ero NpeCcTaBIeHU 0 MaTePUAIbHOM €IMHCTBE MUPA, BAXKHYIO
poJIb UrparoT HOopMUPYEMbIE XUMHEH TPEICTABICHUS O B3aUMOMPEBPAIECHUIX
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 BKJIJ] B ()OPMUPOBAHNE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEHN
oOy4Jaronuxcsi, HaBBIKOB WX CAMOCTOSTEIBHOW y4eOHON J1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eITeTbHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
IIEJIOCTHOTO B3IUIsSIa HAa EIUHCTBO TNPUPOABI U  YEIIOBEKa, SIBIISICTCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPAaMOTHOCTH
oOydJaronmxcs;

Croco0CTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa30BaHNe 00YJaIOITUXCS.

JlanHbie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CIEIU(DHUKOIM
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa30BaHUsSI OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIMIUMHKCS CHCTEMbl TMEPBOHAYAIBHBIX TOHATHNA XUMUH,
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OCHOB HEOPraHMYECKON XMUMHUU U HEKOTOPBIX OTIEJIbHBIX 3HAUYMMBIX MOHSATUN
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
XuMHU4Yecko peakuuu. OO€ 3T CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHbI II0
MPUHIMITY TOCIEIOBATEILHOIO Pa3BUTHSI 3HAHUKA HA OCHOBE TEOPETUUYECKUX
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;

— TpeAcCTaBiICHUNA 00 IICKTPOIUTHYCCKOM 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 XUMHUM MPOUCXOJIUT C PUBIICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKaroluid MHDY,
«buonorus. 5—7 knacce» U «PU3KKa. 7 KIaccy.

[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
U3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTUHU
MO3HABATEIbHBIX YMEHUNW M HMX NPUMEHEHHHM B Yy4eOHO-ITIO3HABATEIIBHOW H
y4eOHO-HCCIIeIOBATEIIbCKON JICATEILHOCTH, OCBOCHHUW IIpaBHMJI OE30I1aCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHMHM XWUMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BXHOE 3HAUCHHUE TTPUOOPEIIN TaKue IeJTH, KaK:

— (GOpMHpPOBAHUE HWHTEIUICKTyaJIbHO 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 CIIOCOOHOCTEH K
XUMHH;

—  of0ecriedyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OoOyJaroIMMHUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIbHOE 3HAYECHUE JIJI PA3JIMUHBIX BUJOB JEATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATBHON H €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHUCIE€ YMEHUM OOBICHATH U OLICHUBATH SIBJICHUS
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OKPY’KaloIlero MUpa, UCTOJIb3ysl 3HAHUS M ONBIT, MOJYyYEHHBIE NPU U3YYCHUHU
XUMUH, TPUMEHSTh HUX MPH PEHICHWH 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 MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduiss W  HaNpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

OOGmiee 4yuca0 YacoB, OTBEAEHHBIX JJII HM3YyUYCHHS XHMHUHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
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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 U MOJEKYJbl. XUMUYECKHE SIeMEHTbl. CHMBOJIBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHAasg Macca.
OtHocuTeNnbHAs MOJIEKYJISIpHAst Macca. MaccoBasi 10JIsl XUMHAYECKOTO 3JIEMEHTa
B COCIMHEHUU.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  BzanmocBsa3b
KOJINYECTBA, MAacChl M YHWCIA CTPYKTYPHBIX €IMHUIL BellecTBa. Pacué€rel 1o
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

dusnyeckue M XUMHUUYECKHE sBJICHHS. XUMHUYECKas peakius u €€
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpHUu
U npuéMamMu oOpalleHHus C JabopaTOpHBIM O00OPYIOBaHUEM, HU3YYCHHUE H
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHWYECKUX  BEIIECTB,
HaOmoneHne (pu3ndeckux (TUIaBIeHUE BOCKA, TASTHUE JIbJIa, pAaCTUpPaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakimii (pas3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOUM KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3anMoIeCTBUE
xenes3a ¢ pactBopom conu meau (I1), uzyuenue criocoOoB pazfeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  TUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJECHUE U
ONMCAHUE PE3YJbTATOB NPOBEICHUS ONbITA, WUIKOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimopoga B Mpupoje, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropenwms). Oxcuawl. [Ipumenenne xuciopoma. CrocoOsl
MOJIyYeHHUsS] KUCTIOpoAa B JTA0OpaTOpuM W MPOMBIIIUICHHOCTH. KpyroBopot
KHcJIopoa B mpupoze. O30H — ajuIoTpoIHas MOAUGUKAIUS KUCTOPOa.

TernoBoit 3pPexT XUMUYIECKON peakiuu, TEPMOXUMHUUECKUE YPAaBHEHHSI,
9K30- U DHJIOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojib U METaH. 3arpsa3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — smemeHT M mpoctoe BemecTBO. HaxoxkaeHune Boaopoaa B
npupojse, (GU3MYECKUe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosydeHus. KucinoTsl u coJiu.

MousipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
Hacepimennble 1 HEHaChIIEHHBIE PACTBOPBL. PacTBOPHUMOCTh BEHIECTB B BOJE.
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MaccoBasi 107 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBL.
OcHoBanusi. Ponb pacTBOpOB B MpHUPOAE U B KU3HU 4enoBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  coJieoOpasyrome (OCHOBHBbIC, KHUCIOTHBIC, aM(OTepHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3nuecKkue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHkmnarypa ocHoBaHM. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydyeHre oCHOBaHU.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. @usznueckue
U XMMHYECKHUE CBOMCTBA KUCIOT. Psan aktuBHOCTHM MetayuioB H. H. bekerosa.
[Tomy4yeHue KUCIIoT.

Comu. Homenknatrypa coneil. ®PU3MYECKHME W XHUMHUYECKHE CBOWCTBA
conei. [lomyuenue coen.

I'eneTnyeckas cBsI3bp MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOICHUE  B3aUMOJICMCTBUSL  BEIIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpalieHusi TopeHus (mokapa), O3HAKOMJICHHE C
oOpasllaMi OKCHJIOB W OIKMCAaHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHHUe,
pacro3HaBaHWE U H3YyYEHHE CBOWCTB BOJOpOJa (FOpPEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (11) (Bo3MOkKHO MCTIONIB30BaHKUE BUIEOMATEPHAIIOB),
HaOoIeHHe O00pa3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHHE
OCOOEHHOCTEW pPacTBOpEHHs BEHIECTB C Pa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOABI C MeETAJIaMU (HATpUEM U KaJbI[ueM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIAcCOB, HAOJIOJCHHE W3MECHECHHUS
OKpAaCKA MHJIHUKATOPOB B pACTBOpPaX KHUCIOT W 1IEJIOYEH, HU3YyUYCHUE
B3aumojericTeus okcuaa meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIMN HEUTPAIU3ALNU, ITI0JyYeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 M0 Teme «BaxHeWlne Kiacchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuit 3akoH u Ilepuoamyeckass cucTeMa XUMHYECKHUX
iemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XHUMH4YeECKasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/bHBIC PeaKIUU

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JeMeHTOB. [loHsATHE O
IpyINax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W WIEIOYHO3EMEIbHBIE METaJLIbI,
raJIOTeHbI, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yroT amdOTEpHBIC
OKCHUbI U TUAPOKCHU/IBL.

[Tepnoanueckunt 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux osiemeHToB JI. WM. Mennaeneesa.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CrtpoeHue 3MeKTPOHHBIX 000J0YE€K aTOMOB MEPBbIX 20 XUMUUYECKUX 3JIEMEHTOB
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[Tepuonnueckoun cucremsl [. . MenaeneeBa. XapakKTepUCTUKA XUMUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOIaM.
3nauenune Ilepuoaunueckoro 3akoHa u Ilepuoguueckoit  CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pPa3BUTHUS HAyKu U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumudeckas cBsi3b. KoBajeHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKIIUU.
IIpoueccrl OKUCIIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepumenm:

U3ydeHHe 0Opa3llOB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMO/ICHCTBUE
TUIPOKCHUAA LIMHKA C PacTBOpPaMU KHUCJIOT U IIEJIOYEH, IMPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHI
(ropenue, peakiu pazioKeHUs], COSTUHEHU).

Meostcnpeomemmnule ceazu

Peanuzanysi MEXNpeAMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYIIECTBJISIETCS. YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHUM, SBJSIOMIMXCS CHUCTEMHBIMU [JI1 OTHACJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIC TOHATHS: Hay4dHbIH (aKT, THUIOTE3a,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKAIUs, [EePUOJUIYHOCTD,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJICIIMPOBAaHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

dusznka: marepus, aroMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUYECKHM 3apsil, BEILECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PU3WYECKUE BEIMYMHBI,
€UHULIBI U3MEPEHUSI, KOCMOC, IUIaHETHI, 3BE311bI, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepunoanueckuii 3akoH. [lepuoauueckasi cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U WX
COCIMHCHUH B COOTBETCTBHM C IOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BUbI XUMHUECKON CBSI3U. THUIBI KPUCTATUTMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUNA KPUCTALUIMYECKOW PEIIETKU
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHUYECKAE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaMm
HEOPraHMYECKUX COCIUHECHUM, TEHETUUECKAs CBSI3b HEOPTaHWUUYECKNUX BELIECTB.

Kimaccupukanuss XMMUYECKUX PEAKIUA MO Pa3IHYHBIM HpH3HAKaM (I10
YHUCITYy M COCTaBYy yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
[0 W3MEHCHUIO CTEIEHEW OKHUCIEHUS XUMHUYECKHX DJIEMEHTOB, IO
o0OpaTUMOCTH, TIO YYacCTHIO KaTalau3aropa). JK30- H DHIOTEPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOW peakiuu. [lonsTre 00 0OpaTHUMBIX H
HEOOpaTUMBIX XUMHUYECKMX peakuusx. [loHsiTHE O TOMOTeHHBIX H
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reTeporeHHbiXx peakuusx. llonstue o karanmze. lloHsATHE O XMMHUYECKOM
paBHOBecUU. PaKTOPBI, BIMSIIOIINE HA CKOPOCTh XUMHUYECKOW peakuuu |
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE  PEAKIMU, AJIEKTPOHHBIA OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTpOoNuThl. KaTnoHbl, aHMOHBI. MeXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOU cBsi3U. CteneHp auccounanuu. CUIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMeHa, TOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCIIOT, OCHOBAaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOU
nucconuanyu. KauectBeHHbIE peakiini Ha HOHBL. [[oHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xopuga HaTpusl), UCCIEJAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
IesIo4eit u coseit (B0O3MOKHO HUCIIOIB30BaHNE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTBITOB, WUTFOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIMA
(ropenue, peakuuu pa3JIokKeHus, COCTMHEHUS ), pacro3HaBaHHe
HEOPraHMYECKUX BEHIECTB C IOMOUIbIO KAUYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanssl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHu okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XWMHUUYECKHE CBOWCTBA Ha NPUMEpPEe XJopa
(B3auMoOJIeliCTBUE C MeTaJJlaMU, HEMEeTa/laMHM, IejodaMu). XJIOPOBOIOPO/I.
CosiHasg KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJy4YeHUE, MpUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmbel.  OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENeHN OKucieHus. CTpoeHue u pu3nIecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  Cepbl. AJUIOTPOMHBIC
MoAuUKAIIMK KUCTIOPOIa B cepbl. XUMUYECKHE CBOWCTBa cepbl. CepoBOIOPOI,
cTpoeHue, GU3MYECKHe U XHUMHYeCKHue CcBoicTBa. OKCHIBI Ccepbl  Kak
MPEACTABUTENM KUCIOTHBIX OKcHuoB. CepHasi Kuciora, (Qu3nyeckue u
XUMUYECKHE CBOMCTBa (OOIIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnenupuyeckre). XMMUYECKUE PEAKIUH, JISKAIINEe B OCHOBE MMPOMBIIIIICHHOTO
crioco0a moxydeHus: cepHoil KucioThl. [Ipumenenne cepHoit kuciotel. Comu
CCPHOI KHCIIOTBI, KA9ECTBEHHAs] Peakuys Ha Cynb(ar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHUI B mpHUpoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCAMHEHUAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/1yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

OO6mrast xapakTepucTrKa 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEeHUsA. A30T, pacnpoCTpaHEHHE B
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npupoje, hpuzndeckue U Xumudeckue cBoiicta. KpyroBopot azora B npupoe.
AMMHaK, ero pU3nyecKne U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Comn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHue,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIMe Kak MpeCTaBUTENs Kiacca
KUCIIOT W crnenuduyeckue). Vcnonb3oBaHue HUTPATOB W COJIEW aMMOHHS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0XKIH, 3arpsiI3HEHNE BO3/yXa, MOYBBI
u BojoéMoB). docdop, amnorponubie Mogudukanuu docdopa, uzndeckue u
xumuyeckue cBoictBa. Oxcun docdhopa (V) u  docdhopnas xKuciora,
du3nyueckue U XMMUYECKUEe CBOMCTBA, noxydyeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapaktepuctuka oanemMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpPHBIC CTENEHU OKUCICHUA. YTJIEPOJ, aUIOTPOIHBIC
MOJIU(PUKALIUKA, PACTIPOCTPAHEHHE B MPUPOJE, (PU3NYECKHE U XUMHUYECKHE
cBoiictBa. Ancopouus. KpyroBoport yriepona B npupoae. Okcuibpl yriaepoa,
uX (QU3NYECKHEe U XUMHUYECKHE CBOMCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTUUECKHUE MPOOJIEMbI, CBA3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a rio0anbHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CoiaM, UX (U3MUYECKHE M XUMHUYECKHUE
CBOMCTBa, MOJy4YyeHUE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOoOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCHasi KucioTa). [lpupomHple HWCTOYHHUKU  YrIEBOAOPONOB  (yroib,
PUPOAHBIN ra3, HeTh), TPOIYKTHI UX MepepadoTKH (OEH3UH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — M UX POJM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX ¥ HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunuii, ero ¢usnueckue W XUMHUYECKHUE CBOWMCTBA, MOJYyUYCHHUE U
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuze kpemuus (IV) u kpemuueBoii kuciore. CHUIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIIECHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [IpodiemMbl 6€301acHOT0 UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISHOMN
KHCJIOTBI, TPOBEICHHE KAYECTBEHHBIX PEaKIIUi Ha XJIOPHUI-UOHBI U HAOI0IeHNE
MIPU3HAKOB MX MPOTEKAHMUSI, OMBITHI, OTPAKAIOIINE (PU3MUCCKIE U XUMUYCCKUE
CBOWCTBa TQJIOTCHOB M WX COCIUHCHWA (BO3MOXKHO HCIOJB30BaHUE
BHJICOMATEPHAIIOB), O3HAKOMJIEHHE C OOpa3laMu XJOPHUIOB (TaJOTEHUIIOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJIEOMATEPHANIOB), HAONIOJCHUE TMpolecca OOyTrIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHCIOTHI, TMPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH W HaOMIOIeHWe TMpu3HaKa e&
MPOTEKAHUsI, 03HAKOMJICHHE C (PH3NYECKUMH CBOMCTBaMH a30Ta, pochopa u ux
COCMMHECHW (BO3MOXKHO WCITOJIb30BAaHUE BHJIEOMATEPHANIOB), 0OOpaslamu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBOWCTB aMMHAaKa, IMPOBEICHWE KAYECTBEHHBIX DPEAKIUi Ha HOH
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aMMOoHHMS W ¢ocdaT-uoOH W H3yYeHHE TPU3HAKOB MX MPOTEKaHUS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHE MOJCICH KPUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMM pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HaBaHHWE W HM3y4YCHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3yYECHUE MPU3HAKOB HUX IMPOTECKAHMS, O3HAKOMIJICHUE C
NPOAYKIMENH CHUIUKATHOM IPOMBIIIJIEHHOCTH, PEIICHUE JKCHEPUMEHTAIbHBIX
3a7a4 1o TeMe « BakHele HEeMeTaJUIbl U UX COCTUHEHUSI.

MeTajuibl 4 UX COCAMHEHMSI

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [lepronueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHue MeTamuioB. Metauindeckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN Pl
HAaNpsDKEHUM MeTauioB. DU3MYECKME M XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUsS MeTauioB. [loHSATHE O KOPpPO3WMH METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUThl WX OT Koppo3uu. CriaBbl (CTadb, YYT'YH,
JIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IIPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XAUMUYeCKUX 37eMeHTOB [[. . MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusnueckue W XMUMHUYECKHE CBOMCTBa (HAa IpUMEpe HATPHUS H
kamust). Okcuapl ¥ THAPOKCHABI HATpUs W Kajaus. [IpuMmeHeHue IeIoYHbIX
METAJIJIOB U UX COCIMHCHUU.

[IlemoyHO3EMENBHBIE METAJUIBI MAarHuii W KAJIbLUHWHK: TIOJIO)KCHUE B
[lepuonnueckont cucreme xumudeckux osnemeHtoB JI. WM. Mengeneesa,
CTPOCHUE HMX aTOMOB, HAXOXICHHE B mIpupoje. Pu3nyueckue U XUMHUYECKHUE
CBOWMCTBA MarHus W Kanbliusa. BaxkHeimme coeauHeHUsS Kaiablius (OKCH,
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cuctemMe XHUMHYECKHX
snemeHToB J[. U. MenneneeBa, CTpoeHHE aTOMa, HAXOXICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMAYECKUX AJIEMEHTOB
1. 1. MenneneeBa, CTpOCHHE aToMa, HaAXOXKJICHUE B npupoje. Ousnyeckue u
XUMHUYECKHEe CBOMCTBa xene3a. Okcuapl, ruipokcuabl u comm xeneza (1) m
xenesa (I1I), ux cocras, cBOWCTBa U MOTyYEHUE.

Xumuyeckuii IKCnepumenm:

O03HAKOMJICHHE ¢ oOpaslaM{d METaNIOB M CIIaBOB, MX (DH3HUYCCKHUMHU
CBOWCTBaMHU, HW3YYEHHE pE3yJbTATOB KOPPO3UHM METALIOB  (BO3MOXKHO
HCIIOJb30BAaHNE BHACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJblIUsl W HATPHUSl C BOJOM (BO3MOXXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAaHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), IPU3HAKOB MPOTECKAHMS
KaYE€CTBEHHBIX PEAKIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KEJie3a
(I1) u xeneza (III), memu (II), HaOmromEeHWE W OMKMCAHHUE MPOIIECCOB
OKpalllMBaHWsl TUIAMEHM HWOHAMW HaTpus, Kaiusg M KajdblHs (BO3MOXKHO
HCIIOJB30BAaHNE BHUIACOMATEPHAJIOB), HCCIEI0BaHHEe aM(OTEPHBIX CBOWCTB
TUJIPOKCHIA ATFOMUHHS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCHEPUMEHTAIbHBIX
3aj71a4 1o TeMe «BaxxHenme MeTaibl U UX COCIUHECHUS.

XuMUA ¥ OKpY:KaLIas cpeaa
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BemecTBa n maTepuainbl B MOBCEAHEBHOM KM3HU 4YeJIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH cpeabl (MpeeabHas J0myCcTuMas
KOHIIeHTpamust  Bemiect, pgainee — IIJIK). Ponsp Xxumum B pelieHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3lioB MaTePUAIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHBIC
MaTepualbl).

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIUX €CTEeCTBEHHO-HAYyUHBIX
MOHATUM, TaK W TIOHATUM, SIBIASIOMIMXCS CHUCTEMHBIMH JIJIS OTJEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHITHS: 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, PaJUOAKTUBHOCTb, MOJIEKYJa, SJICKTPUUYECKUN 3apsij], MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUDJIIEKTPUKH, (HOTOIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€  COCTOSIHME  BeIleCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMYECKasi peméTka, CIUIaBbl, (QU3UYECKUE BEJIUYUHBI, €IUHHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuntes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATBHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapocdhepa, MHHEpaNbl, TOPHBIE TOPOJIBI,

[NOJIC3HBIC HCKOIIa€MBIC, TOIIJIMBO, BOAHBIC PECYPCHI.
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INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUWS INPOI'PAMMBI 11O
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  COOTBETCTBUM C  TPAJAULHOHHBIMH
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
NPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOYyYaroOUIUXCS
PYKOBOJCTBOBATbCA CHUCTEMOM IMO3UTUBHBIX LEHHOCTHBIX OpPHUEHTAUUWA W
pacIIMpEHNE OMbITA ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprMoTH4YeCKOro BOCIMTAHUSA:

HEHHOCTHOIO  OTHOUIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBhIX JOCTIDKEHHSIX M OTKPBITHSIX MHPOBOH H
OTCUECTBCHHOM XUMHUHU, 3aMHTEPECOBAHHOCTM B HAy4YHBIX 3HAHMUIX 00
YCTPONCTBE MUpPa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO IMOJE3HOM, y4eOHOUCCIIEeN0BATEILCKOM, TBOPUYECKON U JIPYTUX
BUJIaX JICSITEIIBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HO COBMECTHOM €SI TEIbHOCTH
IIPY BBITIOJIHEHWN YY€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIOJTHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTPEeMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
NEATEIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE IMOBEICHUE M TOCTYHKH CBOUX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEICTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI' 0 MO3HAHUA:

MHUPOBO33PEHUYECKHE MPECTABIICHHS O BEIIECTBE U XMMHUYECKON peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
IIPUPOIAHOM CPEIOH, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBIC /i OOBSCHEHUS HAOIIOMAEMBIX IMPOIECCOB U
SIBJICHHM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIhCKON KYJIbTYpPHI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATEIBbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATypOil, JIOCTYIHBIMHU  TEXHUYECKUMU  CPEIACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIEI0BATEIHCKOM
NeSTeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0Y4YEHUS B
JlaJdbHEHIIEeM;

4) gopmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOULIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSITUE BPEIHBIX NPHUBBIUEK (YMOTPEOJECHUS aJIKOTOJIsl, HApPKOTHKOB,
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KypeHHUs), HEOOXOJMMOCTH COOJIIOZICHUS MpaBUJl  OE30MAaCHOCTH  MpPH
00pallleHUH ¢ XUMHUYECKUMH BEIECTBAMU B OBITY U peajibHOM KU3HM;

5) Tpy10BOI0 BOCTIMTAHMS:

UHTEpPEC K MPAKTUYECKOMY H3YUYEHHIO Mpodeccuit M Tpyla pa3aIudHOTO
pona, yBaXE€HHUE K TPYIy U pe3ysibTaTaM TPYIO0BOH JIEATEIbHOCTH, B TOM YHUCJIE
Ha OCHOBE MPUMEHEHMS MPEIMETHBIX 3HAHUN MO XUMHH, OCO3HAHHBIM BBIOOD
WHIWBUAYAJIbHOW  TPACKTOPUU  MPOJOJDKCHHS 00pa3oBaHUs C  y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, ycremHol MpopeCCUOHATILHOW JEATCIBHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHHUM, TOTOBHOCTH aJalTHPOBAThCI B MPOGEeCCHOHAIBHOM
cpene;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11e71ec000pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HMCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBaHUs, HIOHUMAHNUE LIEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasa »KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HMUeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBuil OE30IaCHOTO TMOBEJEHUS Tpu paboTe C BEIIEeCTBAMHM, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOTy4aeMble MPU U3YYCHUU XUMUU, IS
pelIeHusT 3aJlay, CBSI3aHHBIX C OKPYXKAIOWIeW MPUPOTHON Ccpemout, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUECKOTO MBIIIUICHHS], YMEHHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHOU U COIIMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX pe3yJbTAaTOB BBIICISIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUMOTe3a, (akT, CHUCTeMa, MPOIECC, SKCIEPUMEHT H JApYyroe.),
KOTOpBbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IPEICTaBIICHHE O IEeOCTHOW HAy4YHOW KapTUHE MHpa, W YHUBEpPCAJIbHBIC
yuyeOHble JEeUCTBUS (TMO3HABaTEIbHBIE, KOMMYHHKATHUBHBIC, PETYJISATHUBHBIC),
KOTOpble oOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIECOHOMU e TeTbHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICT XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABINBATH B3AaUMOCBS3b C IPYTUMHU TIOHSITHSIMU), UCTIOJIb30BATh
MOHATHUS JUTsl OOBSCHEHUS OTACIbHBIX (DAaKTOB M SIBJICHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUHM sl KIACCU(UKAIMM XHMHYECKUX BEIIECTB U XUMHUYECKUX
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) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TPeoOpa3oBbIBATh IMUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MIPEACTABJICHUS] — XUMUUYECKHM 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4deckasi hopmya
1 ypaBHEHHWE XMMHUYECKOW PEaKIMU — MPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX
3amady, ¢ y4€TOM OTUX MOJEIBHBIX  TPEJICTABICHUN  BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —
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XUMUYECKUX BEIIECTB M XHMHYECKUX PEAKIUW, BBISBIATH  OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHBIE CBSI3M W IPOTUBOPEUHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCcKue 1eCTBUSA:

YMEHHE UCIOJIb30BATh MOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAdyeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npUOOpEeTeHNE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMKU U MPOBEJICHUIO
YUYEHMUYECKUX OSKCIEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJOM Mpolecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ undpopmaumeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMAIIUIO
pa3NUYHBIX BUAOB W (GOpM TMPEACTABICHMS, TMOJIy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE MMOCOOMs, pecypchl HHTepHeTa), KpPUTHYECKH OILICHUBATh
IPOTUBOPEUYHUBYIO U HEJTOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3IN4HbIe METOJIbI U 3aIMPOCHI MPU TOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 33]1a4 OMPEACIEHHOTO TUTIA, TPUOOPETEHUE OTbITA
B 00JIaCTH HCIIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpOH aKTUBHOTO WCIIOJIb30BaHUS PA3IUYHBIX ITOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMAIIMU U WJUTIOCTPUPOBATH pellacMbie 3a7a4ll HECIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBAThH B TMpoIlecce Y4eOHOM W
UCCJIEI0BATEIBCKON NEATEIIbHOCTH uHdopmaIuio 0 BIIMSIHUU
IPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa Ha COCTOSHHE
OKPYXKarolen MPUPOJTHOU CPEIBI.

KoMMyHuMKAaTHBHBIC YHHBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoje auanora u (WiHM) JUCKYCCHH) TIO
CYIIECTBY OOCY>KmaeMoil TeMbl, (OpMYIUPOBATh CBOM  TPEAJIOKECHHUS
OTHOCHUTEJIBLHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTABIATh IMOJYYECHHBIE PpPE3yJbTaThl IO3HABATEIbHON
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
pPE3yNbTaTOB  BBIMIOJHEHUS XHMMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YI4EOHOTO
MPOEKTA);

yMEHUSI y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABAaTEIbHOW M  HCCIIEIOBATEIIbCKON  JIEATEIbHOCTH IPU  PELICHUH
BO3HHKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIUX WHTEPECOB M COTJIACOBAHMS
no3unuii  (0OCyXmeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUM, OMPEACICHUE KPUTEPUEB IO OIICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOATENIbHO ONPENENATh UEIU JESITEIbHOCTH, MIJIaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIMPOBAThH U MIPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO
JeSTeILHOCTD, BRIOUpATh Hanboiee 3PpheKTUBHBIE CIIOCOOBI PEIIeHUsT YICOHBIX
Y TMO3HABATENIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTAaBIISATh WJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIM AJITOPUTM JEHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM
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MOJIYYCHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIHUSX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJIbTaTa 3asiBJICHHOMN L€, YMEHHE
UCIIOb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEAJIaracMble B YCIOBHUH
3aJIaHUMN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJdbTATOB MO OCBOCHHUIO 00s3aTEIBHOTO

COJICp)KaHMs, YCTAaHOBJIEGHHOTO JaHHON (enepanbHON pabodeit MporpamMmoi,
BBIJICJIIIOT: OCBOCHHBIE O0YYaIOIIUMUCS HAy4YHbIE 3HAHMS, YMEHUSI U CIIOCOOBI
nercTBUl, creuuduyeckue Ui TpeAMETHOH 001acTH  «XHUMHS», BHUIBI
NEATEIBHOCTH IO TMOJIYYEHUIO HOBOIO 3HAHHUS, €ro HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIlUsIX.

K koniy oOyuenuss B 8 kiacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

1. pACKpbIBaTh CMBICI OCHOBHBIX XMMUUYECKUX MOHATHUN: aTOM, MOJIEKYJIA,
XMMHUYECKUH BJIEMEHT, MPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, CMECH
(oHOpOHAS M HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
U MOJIEKYJISIpHAs Macca, KOJUYECTBO BEUIECTBA, MOJIb, MOJSPHAs
Macca, MaccoBas [JO0JS XHMHYECKOTO DJJIEMEHTAa B COCIUHCHUH,
MOJIIpHBI ~ 00BEM,  OKCHJZ,  KHCJIOTa,  OCHOBaHHE, COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCJICHUS, XUMHUUECKAsl PEaKLHus,
Kiaccudukanus — peakiMil:  peakuuu  COCAMHEHHS,  PEaKIUuu
Pa3NOKEHMs, PEaKIMK 3aMEIICHHs, peakiuu oO0MeHa, D3K30- W
SHAOTEPMUYECKUE PEAKIINH, TEIIIOBOU 3PEKT peakiuu, Iapo aTtoMa,
AJIEKTPOHHBIA CJIOW aToMa, aToMHasi oOpOuTadb, paguyCc aToma,
XMMHUYECKasi CBA3b, MOJSIPHAS M HENOJSIpHAs KOBAJICHTHAsl CBSA3b,
VWOHHAs CBS3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBas J0JIs BELIECTBA
(TIpolleHTHAsI KOHIIEHTpalusi) B pacTBOPE;

2. WUIKOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XHMHWYECKUX IOHATHUU U
IPUMEHSTh 3TH NOHATHUSA MPU ONMCAHUU BEUIECTB U UX MPEBPAILICHUII;

3. HCMOJb30BaTh XMMHUYECKYH) CHUMBOJIUKY [IJIi COCTaBIEHUS (POpMYI
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

4. ONpeAeNsTh BaJCHTHOCTh aTOMOB  DJJIEMEHTOB B  OWHApHBIX
COCIMHEHUSIX, CTENEeHb OKHUCJICHHsS JJIEMEHTOB B  OWHAapHBIX
COCIMHEHUAX, MPUHAIJICKHOCTh BELIECTB K OIPEACIEHHOMY KJIAcCy
COeMHEHMUI 1Mo (hopmysaM, BUJ XUMUYECKON CBA3U (KOBaJCHTHas U
MOHHAs) B HEOPTAaHHUUECKUX COCAMHEHUSX;

5. packpsiBaTb cMmbica Ilepuonnueckoro 3axkona [I. M. Mennaeneena:
JEMOHCTPUPOBATh [IOHUMAHUE IMTEPUOJIUYECKON 3aBUCHMOCTH CBOWCTB
XMMHUYECKUX DJIEMEHTOB OT UX IOJIOXKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMSI MAaCChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

6. ONMHUCHIBATh W XapakTepu3oBaTh TabmuuHyro dopmy [lepuoamueckoit
CUCTEMbl XHUMHYECKHUX DJEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHAs
noarpymnma (A-rpynma)» u «mnobounas noarpynna (b-rpymma)y», maasie
1 OOJIBIITKE TIEPHOJIbI, COOTHOCUTHh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabiuie «llepmonmueckas cucrtemMa xuMuueckux syemeHToB JI. .
MenzaeneeBa» € YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUSI ATOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsia  sapa, o0OImee YHCIIo
ANEKTPOHOB U PacHpeAeieHUE UX MO IEKTPOHHBIM CIIOSIM);
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7. Ki1accUpUUUPOBATH  XMMHUYECKHE  DJIEMEHThl,  HEOpraHUYEeCKUe
BEIIECTBA, XUMUYECKHE PEaKIMU (110 YUCIIY U COCTaBy YYacCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PEKTY);

8. XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUUYECKHE CBOWCTBA BEILIECTB
pa3NMYHBIX  KJIACCOB,  MOATBEpXKIas  ONHUCAHUE  MpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN;

9. MPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
KaueCTBEHHOI'O COCTaBa, BO3MOXKHOCTH TMPOTEKAHUSI XUMHUYECKUX
IPEeBpPAILCHUN B PA3IMYHBIX YCIOBUSX;

10. BBIYUCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIECTB, MAacCOBYIO [OJII0 XUMHUYECKOTO »3JIeMEeHTa 1o (dopmyse
COCIMHEHMSI, MacCOBYIO JOJII0O BEIIeCTBA B pPacTBOpPE, IPOBOJUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PeaKinu;

11. IPUMEHATh OCHOBHBIE OIEpaIlii MBICIUTEIbHON JIESITEIbHOCTH —
aHaIM3 M CHUHTE3, CpaBHEHUE, OOOOIICHHE, CHUCTEMaTU3AIINIO,
KJ1accu(UKAIUIO, BHISIBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — JIJIS
U3YYCHHUS] CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIUW, €CTEeCTBEHHO-
Hay4yHbIE  METOJbl  [O3HAHMS —  HAONIOJIEHHE, U3MEpPEHUe,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN );

12. cleloBaTh  MpaBWjaM  TOJB30BAHMS  XUMHUYECKOW TOCYAOM U
nabopaTOpHbIM O0OpPYJOBaHUEM, a TaKXKe MpaBWIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMAMH IO BBITTOJIHECHUIO
7a00pPATOPHBIX XMMHYECKUX OIBITOB IO IMOJYYEHUIO U COOUPAHHIO
ra3o00pa3HbIX BEIIECTB (BOJAOpOJAa M KHUCIOpPOJAA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEACIEHHOW MACCOBOM JOJIEM PAacTBOPEHHOTO
BEIIECTBA, TJIAHUPOBATh U MPOBOJUTh XUMUUYECKHE IKCIIEPUMEHTHI 110
pacmo3HaBaHWIO PACTBOPOB IIEJIOYEH U KHCIOT C TOMOIIBIO
UHIUKATOPOB (JTaKkMyc, (peHoIPTaienH, METUIIOPAHXK U IpyTHe).

K koniy oOydeHuss B 9 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh C(HOPMHUPOBAHHOCTD y 00YyJAIOIIUXCS YMEHHIL:

e pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TMOHATHA: XUMUYECKHUMA
AJIEMEHT, aTOM, MOJIEKYJia, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIECTBO, BaJICHTHOCTb, DJIEKTPOOTPUIIATEIILHOCTh, CTEIICHb
OKHUCJICHUS, XMUMHUYECKas peakiusi, XUMHUYECKas CBs3b, TEIUIOBOM
3 deKT peakuuur, MOJIb, MOJISIPHBIH O00BEM, PacTBOp, SJIECKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, MIEKTPOIUTHUECKAS AUCCOLUALINS, PEAKIIUA NOHHOTO
oOMeHa, KaTaJu3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTuMble U
HeoOpaTUMBbIE PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIIUH,
OKHCJIUTENIb, BOCCTAHOBUTEIb, OKHCJICHHE ¥ BOCCTAHOBIICHHE,
ajuoTponus, aMQpOTepHOCTh, XHUMHUYECKas CBs3b (KOBaJiCHTHa,
WOHHAsl, META/UNINYeCKas), KpUCTaJUTMUecKash pemérka, KOppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peaKiuu, MPeaeIibHO
nonyctumas konueHtpauus 111K BemecTsa;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATUNA W
MPUMEHSTDH ATU TIOHSITHS TPU ONMUCAHUU BEIIECTB U UX MPEBpaICHUI;

e HCMOJb30BaTh XMMHYECKYI0 CHUMBOJIUKY [IJISI COCTaBICHUS (POpMYI
BELIECTB U YPABHEHUN XHUMUYECKUX PEAKIUN;

e ONpENeNATh BAJCHTHOCTb M CTENEHb OKUCIEHUS XWMHUYECKHX
AJIEMEHTOB B COCAMHEHUSX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTD
BEIIIECTB K OMpPENENEHHOMY KJIAcCy COCIMHEHMI 1o ¢dopMmyram, BUT
XUMUYECKON CBA3M (KOBAJIGHTHAsl, HWOHHAsA, MeETaJUIMyecKasi) B
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HEOPTraHWYECKUX COCAMHEHUIX, 3aps]l HOHA 110 XUMHUECKOH popmyie,
XapakTep Cpeabl B BOJHBIX PAaCTBOPAX HEOPTraHMYECKUX COCAUHECHUU,
TUMN KPUCTAJUIMYECKOU PEIIETKH KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cmbich llepunogmueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHUMAHME: OIUCHIBATh U XapaKTEPHU30BATH
TabauuHyro Gopmy Ilepuoandeckoit CUCTEMbI XUMHUYECKUX JIEMEHTOB:
paznyuaTh MOHSATUS «TJaBHas moarpymma (A-Tpymma)» U «ImoOodHas
noarpynna (b-rpymnma)», manple U OOJBIIHE TEPHOJBI, COOTHOCHUTH
0003HAYCHUs, KOTOpPHbIC HMMEIOTCS B IEPUOJUYECKOM TabmuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU CTPOCHUS AaTOMOB XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii siapa, OOIIee YHUCIO DJICKTPOHOB H
pacripesiefieHde WX MO DJEKTPOHHBIM CJI0SIM), OOBACHATH OOIIHE
3aKOHOMEPHOCTU B U3BMEHEHUU CBOMCTB JIEMEHTOB U UX COCAUHECHUH B
npeenax MajblX MEPHOJIOB U TJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHUSA
HX aTOMOB;

e KJIAaCCUPUIIUPOBATh  XUMHYECKHE  DJIEMEHTbI,  HEOPraHUYECKHE
BEILIECTBA, XUMUYECKHE PeakIuu (110 YHCITY U COCTaBY YUacTBYIOIIUX B
peaKIuy BEIIECTB, MO TEIIOBOMY 3(PGheKTy, Mo M3MEHEHHIO CTEICHEH
OKHCJICHUS] XUMHUYECKHUX DJIEMEHTOB);

e XapaKTepu30BaTh (OMHCHIBATH) OOIIME U CHEIU(PUUISCKUE XUMUUYSCKUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEILECTB, MOATBEP)KAasi OMMCAHUE
IpUMepaMy MOJIEKYJIAPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

e COCTaBJISITb YypPaBHEHUA OHJICKTPOJUTHYECKON JTUCCOLMAIMM KHUCIIOT,
IeJI04Ye M COJiel, TOJHBIE M COKpalI€HHbIE ypaBHEHUSA pPEaKIui
HOHHOTO  OOMEHA, ypaBHEHMsS  PEAKIUH,  IOJATBEPKIAFOIIUX
CYIIECTBOBAHUE T'CHETUUYECKON CBS3M MEXK]Y BEIIECTBAMHU PA3IUUHBIX
KJIACCOB;

e PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
MIOCPEJICTBOM COCTAaBJICHHUSI DJICKTPOHHOT'O OallaHca 3THX PeaKIuii;

e IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOYKHOCTH TMPOTEKAHUSI XMMHUUYECKUX IPEBPAIICHUN B Pa3IMYHBIX
YCIOBUSIX;

e BBIYHCIISITH OTHOCHUTEIBHYIO MOJEKYJISPHYIO W MOJSPHYIO MAaCChI
BCILIECTB, MAcCCOBYIO JOJIIO XHMHYECKOIO »JJeMEHTa I10 ¢opmylie
COCJIMHEHHUSA, MAaCCOBYIO JOJIO BEIIECTBA B PacTBOpPE, IPOBOJUTH
PacU€Thl MO YPABHEHUIO XUMUYECKON peaKkInu;

e coOMIOAAaTH TpaBWIA  TOJIb30BAHUS XUMUYECKOW TOCyIOH U
nabopaTopHbIM 000pYIOBaHMEM, a TakKe MpaBWiia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSIMH I10 BBIIOJHEHUIO
7a00pATOPHBIX XMMHYECKUX OMBITOB IO TMOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa 1 yTIEKUCIIOTO Ta3a);

e TIPOBOJWTH PpEAKIIMU, IOATBEP)KIAIOIINE KAuyeCTBEHHBIM COCTaB
pPa3IMYHBIX BEILIECTB: pPACHO3HABATh OMNBITHBIM MYTEM XJOPHU/I-,
Opomun-, wuoaua-, KapOoHaT-, Qocdar-, cunukar-, cynabdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI M1 MOHBI M3YYEHHBIX METaJUIOB,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPTaHMUYECKUX BEILIECTB;

e TIPUMEHATH OCHOBHBIC OIIEPAIIMU MBICIUTEIIBHON JACATEIBHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTeMaTH3AIHIO,
BBISIBJIEHUE TPUYMHHO-CIICICTBEHHBIX CBSI3€M — JJIsl U3yUYE€HUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIUil, €CTeCTBEHHO-HAy4YHBIE METO/IbI
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NO3HaHUS — HaOI0eHUE, U3MEPECHHE, MOACIMPOBAHHE, IKCIIEPUMEHT
(peaybHBIM U MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
HaumeHnoBanue Koan4yecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
nporpamMmabl padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMUYECKHE OHATHS
XuMus — BaKHas
11 00J1aCTh €CTECTBO3HAHMS s 5 bubmuorexa [JOK
' Y IIPAKTUYECKON https://m.edsoo.ru/7f41837¢c
JIeITESIILHOCTH YeJIOBEKa
12 BemecTBa 1 xuMu4eckue 5 i bu6nuoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837¢
Hroro no pasaeny 20
Pa3nen 2. BaxkHeiime npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. 6 bubmuoreka [JOK
' ITonsTHE 00 OKCUIAX https://m.edsoo.ru/7f41837¢c
’ Bonopoa.Ilonsarue o o ] bubmuoreka [JOK
' KHUCIIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. 5 ! ) bu6mmoreka [IOK
' ITonsTHE 00 OCHOBAHUSAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIC KJIaCCBI
2.4 HEOPraHMYECKUX 11 1 1 bubmmorexa OK
' p . https://m.edsoo.ru/7f41837¢
COCIMHEHMI
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Uroro no pazgeny 30

Xumuuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

Pasznea 3. [lepuognueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1eMeHToB /. U. MenpaesieeBa. CTpoeHue aToMOB.

[lepuoauueckuii 3aKOH U

[Teproaudeckas cuctema
bu6nmoreka [IOK

3.1 XUMHUYECKUX DIIEMEHTOB
7 https://m.edsoo.ru/7f41837¢c

J1. 1. MeHaeneeBa.
Crtpoenue aToma

XHUMHYecKas CBSI3b.

39 OKUCIUTENBHO- g { bubmuorexa [JOK
' BOCCTAHOBHUTEJILHBIC https://m.edsoo.ru/7f41837c
peakiuu
bubmuorexa [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOI'PAMME
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9 KVIACC

VIA-rpynmel. Cepa u e€

HaumeHoBaHue KonuyecTBo yacos
Ne DJIeKTpPOHHbIe (LM (POBbIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NporpaMmel padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[ToBTOpEHME U
11 yrayOieHue 3HaHUH s { bubnuoreka [JOK
' OCHOBHBIX Pa3/eioB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa HOK
' p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEaKIui
DIIEKTPOIUTHYECKAS
13 JUCCOLIAINA. o { ] bu6nuoreka [IOK
’ XUMHUECKUE PEaKIHU B https://m.edsoo.ru/7f41a636
pacTBopax
Wroro no pasaeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
OO61as xapakTepuCcTHKa
2.1 XI/IMI/I‘—IGCKII/)IX BJ'I:MCHTOB 4 1 Bubmorexa ITOK
) https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO01mas xapakTepuCcTHKa
P P bubmuorexa [JOK
2.2 XUMHYECKHUX 3JIEMEHTOB 6

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

OO61mas xapakTepucTHKa

)3 XUMHUYECKUX 3JIEMEHTORB . bubmuorexa [JOK
' VA-rpynmnsl. A30T, https://m.edsoo.ru/7f41a636
docdop 1 Ux coeqMHCHHS
OO0m1as XxapakTepucTUKa
XHMHUYECKHX AJICMCHTOB B 10K
nonMoTeKa
2.4 IVA- . Yraepo
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
KPEMHUI U UX
COCTUHCHHUS
Hroro no pazneny 25
Pazgen 3. MeTa/IbI M BX COeTUHEHU S
31 OO0mue cBoiicTBa 4 bu6mmoreka [IOK
' METAJIJIOB https://m.edsoo.ru/7f41a636
39 Baxneiimme MeTalIbL U 16 bu6nuoreka [IOK
' WX COEIUHEHHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u Marepuansl B 3 bubmuoreka [JOK
' JKH3HH YeJIOBEeKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
but6mmoreka [IOK
PesepBHOE Bpems 3

https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68
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HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
Ny KosmuecTBo yacos
JJIeKTPOHHbIE
Hara undgponbie
n| Tema ypoka KonTtpoJbHbie IIpakTuyeckue
Bcero U3ydeHusi o0pa3oBaTe/bHbIe
/ padoThI padoThI
pecypcsbl
n
[Ipenmer xumuu. Posb xumuu B bubnuoreka [IOK
1 YKW3HU yenoBeka. Tena u | https://m.edsoo.ru/ff0d21
BEIICCTBA 0Oc
bubmuorexa [JOK
[TonsTre o MeToAax MO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHH
Te
[TpakTryeckas padora Ne 1
bu6mmoreka [IOK
«ITpaBuna paboTsl B 1abopaTopuu
3 . 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIIEHUS C de
J1a00paTOPHBIM 000PYTOBAHUEM o
bu6nmoreka [JOK
YucTele BemecTsa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOblI pa3aeneHus cmece e
[TpakTruyeckas paGora Ne 2 bubnnorexka [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYHUCTKY TTOBAPEHHOM COJIN)» c8
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6c
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XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubmuorexa [JOK

7 (CUMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/ff0d2b
3JICMEHTOB e8
bubmuoreka [JOK
8 [IpocTeie u cl0KHBIE BELIECTBA 1 https://m.edsoo.ru/ff0d2a
6¢
bubmuoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 https://m.edsoo.ru/ff0d2d
50

3aK0H IOCTOSTHCTBA COCTaBa

BelIecTB. XUMHU4eckas popmyia Bubmzorexa LIOK
10 ' PMYJId. 1 https://m.edsoo.ru/ff0d2ea
BajenTHOCTE aTOMOB

€

XHUMHUYCCKUX 3JICMCHTOB

OTtHOCHUTENbHAs aTOMHAs Macca. bubnuorexa [JOK
11 | OrtHOCUTEeNnBHAS MOJICKYJIApHAS | https://m.edsoo.ru/ff0d32
macca 3¢

MaccoBast 101 XUMHYECKOTO brbmorexa [IOK
12 1 https://m.edsoo.ru/ff0d35
JJIEMEHTA B COeUHEHUN 0c

bu6nmoreka [JOK
KomnuectBo BemecTBa. Moub.
13 1 https://m.edsoo.ru/ff0d52
MomnsipHas macca 30

bu6mmoreka [JOK
Dusnyeckre 1 XUMHYECKHAE
14 1 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMUYECKast PEaKIIHs

a

IIpu3Haku U ycioBus MPOTEKAHUS bubnnorexka [JOK

15 1
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3a
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16
3aKOH COXpaHEHHUS MaCChl bubnunoreka [HOK
16 | BemecTB. XuMHUYECKHE https://m.edsoo.ru/ff0d3b
ypaBHEHUS 88
Beraucnenus konudecTBa, MacChl bubmuorexa [JOK
17 | BemecTBa IO ypaBHEHUAM https://m.edsoo.ru/ff0d57
XUMHYECKHUX PEaKIIHii 08
Krnaccudukanus XaMHIeCKUX
eakuuil (CoeqMHEHUs bubmorexa [IOK
18 p ’ https://m.edsoo.ru/ff0d3{3
pa3noKeHUsl, 3aMEIICHUS, 4
oOMeHa) B
M. B. JIoMOHOCOB — y4&HBIH- bubnnoreka [JOK
19 | sunukinoneauct. O6001IeHNE U https://m.edsoo.ru/ff0d40
CUCTEeMaTH3alusl 3HAaHUH c4
KonTponbnas padora Nel no teme bubnuoreka [IOK
20 | «BemecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Boznyx — cmecsk razos. Cocrtas bu6nmoreka [JOK
21 Bo3ayxa. Kucinopon — snemMeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
Ou3nyecKkue 1 XUMHUIECKHe
CBOMCTBA KHCIIOPO/a (peaKkiuu Bubmiorexa [JOK
22 p https://m.edsoo.ru/ff0d46
okucienus, ropenue). [lonstue 14
00 okcHuaax —
3 CriocoOsI moTydeHus: KUCIopoa bubnmnoreka [JOK
B JJaboparopuu u https://m.edsoo.ru/ff0d49
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MIPOMBIIIIICHHOCTH. [IpuMeHeHme Ta
KHCJIOpOJia
TemnoBoit 3¢ ekt xumMuueckoit
peaKuuu, MOHITHE O bubnnoreka [HOK
24 | TEepMOXMMHYECKOM YpaBHECHUH, https://m.edsoo.ru/ff0d47
9K30- U S3HAOTEPMUYECKUX 90
peakmusIx
TormmmBo (HedTh, Yroib U METaH). bubnnoreka [JOK
25 | 3arps3HEeHHE BO3]lyXa, CIIOCOOBI https://m.edsoo.ru/ff0d4c
€ro IpeJIoTBPaICHHUS 4a
[IpakTuueckas padota Ne 3 o
teme «llorydenue u codupanue bubmorexa LIOK
26 yi p https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE eT0 )
CBOICTBY =
Bomopon — anemeHT u npoctoe bu6nmoreka [JOK
27 | BeuecTBO. HaxoxxneHue B https://m.edsoo.ru/ff0d4d
HPHPOJIE do
dusnyeckne U XUMUYECCKHE bu6nmoreka [JOK
28 | cBoiicTBa Bonmopoaa. [Ilpumenenue https://m.edsoo.ru/ff0d4d
BOJOPOJA do
bu6nmoreka [JOK
29 | TlomsaTHe 0 KMCIOTax U COJIX https://m.edsoo.ru/ff0d50
d2
Crioco0BbI ITOJIyYeHHs BOJOPOJa B bubmorexa LIOK
30 yi AP https://m.edsoo.ru/ff0d4d
nmabopaTopun 40
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[Ipaktuyeckas padora Ne 4 o

bu6mmoreka [IOK
teme «[lomydenue u cobupanue
31 1 1 https://m.edsoo.ru/ff0d4f4
BOJIOPO/a, U3yUEHHUE €ro )
CBOWCTB» B
Mosipablii 00bEM ra3oB. 3aK0H bubmorexa HOK
32 1 https://m.edsoo.ru/ff0d54
ABorazipo
2e
Brrunciienust 00bEMa, KOJIMUecTBa
bubmuorexa [JOK

BCIICCTBA ra3a 110 €ro u3B€CCTHOMY
33 1 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIISCTBA WU .0

00BEMY

Beruucienus 006EMOB ra3oB 10

bubmuorexa [JOK
YPaBHCHHIO pPEaKIIMK Ha OCHOBE
34 . . 1 https://m.edsoo.ru/ff0d57
3aK0HA 00BEMHBIX OTHOIIEHUI 08

ra3oB

DU3NYECKUE U XUMUYECKHUE bubmmorexa IIOK
35 . 1 https://m.edsoo.ru/ff0d58
CBOMCTBa BOJIbI

Ta
. bu6mmoreka [IOK
CocraB ocHoBanwmii. [Tonstue 00
36 1 https://m.edsoo.ru/ff0d59
WHIUKATOpax
e2
Boga kak pactBopuTeb.
bu6nmoreka [JOK

Hacreimmennsie 1 HEHACHITIICHHBIE
37 1 https://m.edsoo.ru/ff0d5b
pacTtBOpbl. MaccoBast 1oJist

40
BEIIECTBA B paCTBOPE
n [IpakTuueckas padora Ne 5 o { ! bubnuorexa [IOK
teme «IIpurorosienre pacTBOPOB https://m.edsoo.ru/ff0dSe
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C OIpeAcIEHHON MacCOBOM 10JIEH ba

pacTBOPEHHOTO BEILIECTBAY

KourponsHaas padora Ne2 o teme Bubmiorexa LIOK
39 R p ~ 1 1 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga»

42
OKcupl: COCTaB, KiIacCuDUKaIUs bubmorexa [TOK
40 ’ ’ ’ 1 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonyyenue u xXumMu4ecKue bubnnorexa [HJOK
41 | cBOMCTBA KUCJIOTHBIX, OCHOBHBIX 1 https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB 4e
bubmuoreka [JOK

OcHoBaHU: COCTaB,
42 1 https://m.edsoo.ru/ff0d67
KJIacCU(UKAINs, HOMECHKIIATypa

ca

Tlonyuenue u XuMu4ecKue bubnmorexa [IOK
43 qu . 1 https://m.edsoo.ru/ff0d67
CBOICTBAa OCHOBAHUIA

ca
Kucnotsl: coctaB bubmmorera [TOK
44 ’ ’ 1 https://m.edsoo.ru/ff0dfee
KJ1accuukanms, HOMEHKIJIaTypa )
bu6mmoreka [IOK

ITonyyeHne u XuMHUUECKHUE
45 qu 1 https://m.edsoo.ru/ff0dfee
CBOICTBA KHCJIOT

2
Conu (cpeanue): HOMEHKIIATypa, bubmuorexa [JOK
46 | cmocoObl OTyYCHHUS, 1 https://m.edsoo.ru/00ad94
XUMHUYECKHE CBOMCTBA 74
47 | IIpaxTtuueckas padota Ne 6. 1 1 bubnnorexka [JOK
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Pemenne skcniepuMeEHTAIBHBIX https://m.edsoo.ru/00ad9b
3ama4 1mo Teme «OCHOBHBIE Ic
KJIaCChI HEOPTaHUYECKUX
COCTUHEHUN )
['eneTnyeckas CBSI3b MEXKIY bubnnoreka HOK
48 | xiaccamMM HEOPraHMYECKHX https://m.edsoo.ru/00ad9a
COEMHEHUI 30
bu6mmorexa [IOK
O00011IeHIE U CUCTEMATHU3AIUS
49 . https://m.edsoo.ru/00ad9¢
3HAHUI
b2
KonTponbnas padora Ne3 no teme bubnuoreka [IOK
50 | "OcCHOBHBIE KJIaCCHI https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX CoeqMHEHUN" la
[TepBbie mOMBITKH
bubmuorexa [JOK
KJIACCU(UKAIINN XUMHYIECKUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynmax £
CXOJHBIX JJICMCHTOB o
[Tepuonnueckuii 3aKOH U
bu6nmoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00adas
XUMHUYECKUX djieMeHToB /1. 1. 2
MeHnseneesa B
bu6mmoreka [IOK
53 | Ilepuonpl, rpynmsl, HOATPYIIIIBI https://m.edsoo.ru/00adas
2c
bu6mmoreka [JOK
Crpoenne atomoB. CoctaB
54 https://m.edsoo.ru/00ada3
aTOMHBIX sifiep. M30Tors 14

[okymeHT co3gaH B anekTpoHHow copme. Ne 82 ot 16.09.2024. Vicnonnutens: Motanosa H.I.

Ctpanuua 31 u3 47. CtpaHuua cosgara: 16.09.2024 14:35

il INIEKTPOHHBIH
=¥ TATAPCTAH


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

CrpoeHue 3JIeKTPOHHBIX

bu6mmoreka [IOK
000JI0YEK aTOMOB DJIEMEHTOB
55 . 1 https://m.edsoo.ru/00ada6
[Tepuoanueckoii cucremsi /. U. be
Meunpeneena _
XapakTepucTuka XMMHUYECKOTO
bu6mmoreka [IOK
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
56 . 1 https://m.edsoo.ru/00ada8
[Tepuonuueckoii cucreme /1. U. 4
Menneneesa _
3nauenue [lepuonnyeckoro
bubmuorexa [JOK

3aKOHA JIJI Pa3BUTHS HAYKU U
57 1 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6e

Y4€HBIM, EAAror U rpax1aHuH

bu6mmoreka [IOK
DJIEKTPOOTPULIATEIHLHOCTh
58 1 https://m.edsoo.ru/00adaa
aTOMOB XUMHUYECKUX DIIEMEHTOB b8

bu6mmoreka [IOK
59 HMonnag xummdeckas cBsI3b 1 https://m.edsoo.ru/00adac
34

KoBanentHas nossipHas bubimoreka IIOK
60 p 1 https://m.edsoo.ru/00adaa
XUMHAYECKAS! CBA3b b8

bu6nmoreka [JOK
KoBanentnas HenonspHas
61 1 https://m.edsoo.ru/00adaa
XUMHAYECKAs! CBA3b

b9
bu6mmoreka [JOK
62 | CreneHb OKUCICHHS 1 https://m.edsoo.ru/00adae
28
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bubmuoreka [JOK
OKHUCIINUTENIBHO-

63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEJIBHBIE PEAKITUN

76
bubmuorexa [JOK
64 | OxHCIUTENIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
KontponsHas padora Ne4 o reme bubnuoreka [IOK
65 | «Crpoenune atoMa. XUMHUECKasI 1 1 https://m.edsoo.ru/00adb4
CBA3b» 86
bubmuorexa [JOK

PesepsHElil ypok. O000IIEHNE U
66 p yp ?l 1 https://m.edsoo.ru/00adb3
CUCTEMAaTH3alNs 3HAHUN 3c

PesepBusblil ypok. O000IIEHNE 1 Bubmzorexa LIOK
67 P YPOK. . 1 https://m.edsoo.ru/00ad9c
CHUCTEMATHU3ALUS 3HAHUI b2

Pesepsusblil ypok. O000IIEHNE 1 brbmorera [IOK
68 p YPOK. . 1 https://m.edsoo.ru/ff0d61
cCUCTEMATH3allNs 3SHAHUH

c6
OBIIEE KOJIMYECTBO YACOB 68 4 4
110 I[TPOTPAMME
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9 KVIACC

Ne KoanyectBo yacoB
DJIEeKTPOHHbIE
Hara uudgposbie
m | Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE
/ padoThI padoThI
pecypchl
n
[Tepuonuyeckuii 3aK0H.
bu6mmoreka [IOK

Ilepuonnueckasa cucremMa
1 p 1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIeMEeHTOB JI. .

H. Menneneena

3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
NU3MCEHCHHNU CBOUCTB

2 1 https://m.edsoo.ru/00adb6éb
XUMHUYECKUX IIIEMEHTOB

6

MEPBBIX TPEX MEPUOIOB
Knaccudukanus u bubnnorexka [JOK

3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPTaHUIECKHMX BEIIECTB 2
Bunpl xumMudeckou CBSI3U U bu6mmoreka [IOK

4 THIIBI KPUCTATUTHNYECKHUX 1 https://m.edsoo.ru/00adbac
penéTok 6
Konrtponsnas padora Nel
o teMe «IloBTopenue u

5 yri1yOieHre 3HaHu| 1 1
OCHOBHBIX Pa3ZieJIoB Kypca
8 ximacca»
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Knaccudukanus bubnnoreka [HOK
6 XUMUYECKHUX PEaKLUU 110 https://m.edsoo.ru/00adbcb
Pa3JIMYHBIM MPU3HAKAM 0
[IonsaTue o ckopoctu
. bu6mmoreka [IOK
XUMHUYECKOW PEaKUU.
7 https://m.edsoo.ru/00adbe9
IToHATHE O TOMOTCHHBIX U X
FeTEPOTCHHBIX PEAKIIUSIX B
ITorsATHE O XUMHUYECKOM
paBHOBecuu. DaKkTOPHI,
bubmuorexa [JOK
BJIUSIIOLIME HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peakiuu U .
MOJI0KEHUE XUMUYECKOTO B
paBHOBECHS
OKHCIUTEIIBHO- bu6mmoreka [IOK
9 BOCCTAaHOBUTEIbHbBIC https://m.edsoo.ru/00adcad
peaxkuuu [§
Teopus
. bu6nmoreka [JOK
ANEKTPOIUTUYECKOMN
10 https://m.edsoo.ru/00adcd6
muccoranuy. CUiIbHBIE U 9
CI1a0bI€ ANEKTPOIIUTHI -
bu6mmorexa [IOK
HNoHHbIEe ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakuui g
XUMHYeCKHE CBOMCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBAHHH B
12 . https://m.edsoo.ru/00add5d
CBETE MpeACTaBIeHUI 00 2
ANEKTPOIUTUYECKON -
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Jucconruanu

13

XHUMHUYeCKre CBOMCTBA
CoJieii B cBeTE
npecTaBiIeHult 00
ANEKTPOIUTUYECKOMN
JIHCCOIHAIAN

bu6mmoreka [IOK
https://m.edsoo0.ru/00add8b
2

14

[TonsiTue 0 TUAPOTU3E
cojei

bubmuoreka [JOK
https://m.edsoo.ru/00add9d
4

15

O06o061IEHNE U
CHCTEMAaTU3aLMA 3HAHUI

bubmuorexa [JOK
https://m.edsoo.ru/00addd1
2

16

[TpakTuueckas paborta No 1.
«Pemenue
AKCTIEPUMEHTAIIbHBIX
3a1a9»

bu6mmoreka [IOK
https://m.edsoo.ru/00addbf
a

17

Konrponbnas padora Ne2
10 TeMe
«INEKTPOIUTHYECKAS
JUCCOLIMAIIHS.
XHUMHUYECKUE PEAKIINN B
pacTBopax»

bu6nmoreka [JOK
https://m.edsoo.ru/00addec
0

18

OO61mas xapakTepucTHKa
rajoreHoB. XMMHUYECKHE
CBOMCTBA Ha IIpUMeEpe
XJjopa

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe
2

19

XmopoBogopoa. ComsiHast

bu6mmoreka [IOK
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KHUCJIOTa, XUMUYECKHE https://m.edsoo.ru/00ade10
CBOMCTBA, MMOJy4YEHHE, 4
MIPUMEHEHHUE
[IpakTuyeckas padora Ne 2
bu6mmoreka [IOK
o teMe «llonyuenue
20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTBHI, g
M3y4EHHE €€ CBOUCTBY» a
Brrancaenus mo
bubmuorexa [JOK
YpaBHEHUSAM XUMUYECKHUX
21 . https://m.edsoo.ru/00ade48
pEeaKuuii, €CIIM OJIUH U3 g
PEareHTOB JIaH B U30BITKE -
bu6mmoreka [IOK
OO0m1as XxapakTepuCcTUKa
22 https://m.edsoo.ru/00ade64
snemeHToB VIA-rpynmsl .
AmoTponHbie
MO (PUKAIIY CEPBI.
N bubmuorexa [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. .
XHUMHYECKHE CBOMCTBA B
cephbl
CepoBoaopoj1, CTpOCHHUE, bubmuorexa [JOK
24 buznyecKkue 1 XuMUYECKHE https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcunsl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 . https://m.edsoo.ru/00adea2
XHMUYECKHE CBOMCTBA, g
MIPUMEHEHUE B
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https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00adea28

XHUMHUYECKUE PEAKLIUH,
JIeXKallrue B OCHOBE
MPOMBIIIIEHHOTO CII0c00a bubnmoreka [JOK
26 MOJIYYEHUS CEPHOM https://m.edsoo.ru/00adec8
KHUCJIOThl. XUMHYECKOE a
3arpsi3HEHUE OKpYXKarolen
Cpeibl COeTMHEHUSIMU CEPbI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 JIOJIM BBIXO/J1A MPOAYKTA https://m.edsoo.ru/00adec8
peakuuu a
OO01mas xapakTepucTHKa
3J€MEHTOB V A-Tpynisl. bubnuorexa [JOK
28 A30T, pacipoCTpaHEHUE B https://m.edsoo.ru/00adeea
npupoe, Gu3nYecKue u 6
XAMHYECKHUE CBOMCTBA
AMMHUaK, ero punveckue bubnnorexka [JOK
29 1 XUMHYECKHE CBOMCTRA, https://m.edsoo.ru/00adf00
MOJIYYeHUE U IPUMEHEHHE 4
[Tpaktuyeckas padora Ne 3
no teme «llonyuenue bubmorexa HOK
30 https://m.edsoo.ru/00adf18
aMMHUaKa, U3y4eHHe ero 0
CBOMCTB»
A30THas KucoTa, eé bu6mmorexa [IOK
31 ¢u3nveckrue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBa 6
32 | MHcnonb3oBaHHE HUTPATOB bubmorexa LIOK
https://m.edsoo.ru/00adf5 1
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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 MHUHEPAIIbHBIX
ynoopeHuit. XuMu4deckoe
3arpsi3HEHUE OKPY KarolIei
Cpebl COeTUHEHUSIMU
azoTa

|co

33

®docdop. Oxcun pochopa
(V) u pochopnas kucnora,
bu3nvecKue 1 XUMHUYECKHIE
CBOWCTBA, MOJyYCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68
a

34

Hcnons3oBanue pocharon
B Ka4eCTBE MUHEPAJIbHBIX
ynobpenuii. 3arps3HeHue
NPUPOHON CpeJIbI
dbocdaramu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc2
0

35

Yraepon,
pacupocTpaHEeHUE B
npupoe, GU3NYecKue u
XUMHYECKHE CBOICTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9
c

36

Oxcuapl yraepona, ux
bu3nueckrue 1 XUMHUYECKHE
CBOMCTBA. DKOJIOrMYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuaoM yriuepona (IV)

bu6mmoreka [IOK
https://m.edsoo.ru/00adfeb
€

37

VYroapHag kuciora u eé
COJIN

bu6mmoreka [JOK
https://m.eds00.ru/00ac006
C
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[IpaxTuueckas padora Ne 4
no teme "[lonyuenue bubnnoreka [HOK
38 YIJIEKUCIIOTO rasa. https://m.edsoo.ru/00aec027
KauecTBeHHas peakius Ha [§
KapOoHaT-HOH"
[TepBoHavaibHbIC TOHATHUS
bu6mmoreka [IOK
00 opraHnyYecKux
39 https://m.edsoo.ru/00ae054
BEIECTBaX KaK O .
COEIMHEHUSX YIIIepoaa B
. bu6mmoreka [IOK
Kpewmnuii u ero
40 https://m.edsoo.ru/00ae080
COEIUHEHUS .
[IpakTrueckas padora Ne 5.
Pemenne
HKCIIEPUMEHTAJIbHBIX 3a7a4 bubmmorexa LIOK
41 . https://m.edso0.ru/00acObf
o TeMe «Bakaenmme 5
HEMETAJJIbI U UX N
COETUHEHMSY
Konrtponbnas padora Ne3
. bu6mmoreka [IOK
mo TeMe «Bakaenmme
42 https://m.edsoo.ru/00aele 1
HEMETaJJIbI U UX 2
COCIMHEHUS» B
OO01mas xapakTepucTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorexa [IOK
43 MeTalu1oB. MeTtamnueckas https://m.edsoo.ru/00ae103
CBSA3b U METaJUITH4YecKas [§
KPUCTAJUINYECKasl pEIIETKA.
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dusnyeckre CBOMCTBA
METAJIOB
XUMHUYECKHE CBOUCTBA
bu6mmoreka [IOK
METAaJIOB.
44 . https://m.edsoo.ru/00ael 15
DIEKTPOXUMUYECKUN Psif p
HaIpsHKEHUH METAILIIOB B
O0muue crocoOsl
MOJIYYCHUST METAJIOB.
CnnaBel. Berauciaenus mo bubmuorexa [JOK
45 YpaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/00ael 15
peaKIuii, €CJIv OJIMH U3 6
peareHTOB COJAEPKUT
MIpUMECH
ITonsiTHE O KOPPO3HNHU bubmmorexa LHOK
46 pP https://m.edsoo.ru/00ae127
METAJIOB 2
bu6mmoreka [IOK
47 [[lenouyHbIe MeTATITBI https://m.edsoo.ru/00ac14b
2
OKcHuabl ¥ THAPOKCHUIBI bubmaorexa [IOK
48 P https://m.edsoo.ru/00ael4b
HaTpHs U Kaaus )
[[lemounO3eMeNbHBIE bubnmoreka [JOK
49 METAJUIEI — KATBIUN 1 https://m.edsoo.ru/00ael5e
MAarHui 8
BaxkHeiinmme coequHeHNs bu6mmoreka [JOK
50
KaJIbIys https://m.edsoo.ru/00ael5e
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|co

51

O060061EeHNE U
CHCTEMATU3ALMSA 3HAHUN

52

KéctkocTb BOIBI U
CIocoObl €€ yCcTpaHeHus

bubmuorexa [JOK
https://m.edsoo.ru/00ae188
6

53

[IpakTuyeckas padora Ne 6
1o TeMe "XKEcTKoCTh BOJIBI
U MeTobl e€ ycTpaHeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/00aeclae
8

54

AroMuHUNA

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc6
4

55

AmdoTepHbIe CBOICTBA
OKCHJa ¥ THIIPOKCHIA

bubmuorexa [JOK
https://m.edsoo.ru/00aelc6
4

56

Kemezo

bu6nmoreka [JOK
https://m.edsoo.ru/00ae1d8
6

57

OKcuabl, THAPOKCUIBI U
conu xkene3a (II) u xxenesza
(I11)

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35¢
6

58

O06o061IEHNE U
CUCTEMATHU3ALMS 3HAHUN

59

[TpakTrueckast paborta Ne 7.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMe «Baxxueiime

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de
8
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METAJIbI U UX
COEINMHEHUI
Brruncnenus mo
YpaBHEHUSAM XUMUUYECKHUX
peaKkuuii, €CJid OJJMH U3
bu6mmoreka [IOK
peareHToB JIaH B U30BITKE
60 https://m.edsoo.ru/00ael75
WJIU COJICPYKHUT MPUMECH. 0
Beruucinenust MmaccoBou -
JIOJTU BBIXO/1a TPOAYKTa
peaKIuu
61 O06o0061IEHNE U
cUCTEMATH3aLUs 3HAHUN
KonTponbnas padora Ned
62 o teme «Baknelimue
METAJUIBI U UX
COEIMHEHUS
BemectBa u matepuansi B bubnmnorexa [JOK
63 [IOBCEIHEBHON KU3HNA https://m.edsoo.ru/00ae3f5
yeroBeKa 0
bu6mmoreka [IOK
XUMHUECKOE 3arpsi3HEHUE
64 . https://m.edsoo.ru/00ac427
OKpPY’KaroIllel cpebl 0
bu6mmorexa [IOK
Ponp xumuu B pemieHun
65 https://m.edsoo.ru/00ae427
HKOJIOTMUYECKUX MPOoOIeM 0
66 Pe3epBHBIil ypok. bubnuorexa [IOK
0O000meHne n https://m.eds00.1ru/00ac0d0
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cucTeMaTu3alus 3HaHuU a
Pe3epBHbIii ypoOK. bubnmoreka [JOK
67 O060061EHNE U 1 https://m.edsoo.ru/00adb33
cucTeMaTu3alus 3HaHui c
Pe3epBHbIit ypoOK. bubnmoreka [JOK
68 O6o061IEHNE U 1 https://m.edso0.ru/00ad9cb
cHUCTeMaTU3als 3HAHUMN 2
OBILIEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE ObPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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Jluct cornacoBaHus k gokymeHTy Ne 82 ot 16.09.2024
Wuuumatop cornacoBanus: Notanosa H.[". 3amecTtutene gupektopa no y4yebHo-BocnutatensHon paboTte
CornacoBaHune nHnyumnposaHo: 16.09.2024 14:35

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 Motanosa H.I". A
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