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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUM Ha YPOBHE OCHOBHOIO o0OIIero oOpa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBaTenpHON  TporpaMMbl ~ OCHOBHOro  obmiero  oOpa3oBaHus,
npencrasiieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpamMMbl BOCHUTAHUS M C Y4€TOM KOHIIEHIMU TMPEnojaBaHus y4yeOHOTO
npenmera «XuUMHs» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanuum.

[Iporpamma no xumMuu Aa€T MpeACTaBICHUE O LIENAX, OOIIe cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4EOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIAMETHOE  COJAEpIKaHUE,
IpeIyCMaTpPUBAET PACIPECIICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHUE IO
paszenaM M TemMaM MpOorpaMMbl MO XHWMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepxKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTh M3YYEHUS! XUMHUU C YYE€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarIMXcs, ONpeNesieT BO3MOXXHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a TaKkke TpeOOBaHUI
K pe3yibTaTaM OOydYeHUs XMMHHM Ha YpPOBHE €€l W3y4deHUs mpeaMera u
OCHOBHBIX BHUJIOB Y4EOHO-ITO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOCHHIO YU4EOHOTO COJIEPKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocs, ero NpeICTaBlIeHu 0 MaTePUAIIbHOM €IMHCTBE MUPA, BAXKHYIO
poJIb UrparoT HopMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIEHUIX
SHEPTrud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTIX PEHICHUS II100aTbHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3/IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3allil  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHupOBaHUA KYJIbTYphl JIMYHOCTH, €€ oOmed U (PyHKIMOHAIHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMUPOBAHUE MBIIIJICHUSI U TBOPUYECKUX CIIOCOOHOCTEM
oOy4Jaronuxcsi, HaBBIKOB WX CAMOCTOSITEIBHOW y4eOHOH J1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eITeTbHOCTH;

3HAKOMUT CO CHEIM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI
[IEJIOCTHOTO B3IJIAJa HA EAUHCTBO TMPHUPOJBI M  YEJOBEKa, SBIACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH
oOyuJarommxcs;

croco0CcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSM, K TPUPOJIE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
HKOJIOTUYECKOE 00pa30BaHNE 00YJIAIOITUXCS.

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

Kypc xumum Ha ypoBHE OCHOBHOTO 00I1Ier0 0Opa3oBaHUsS OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIMUMHKCS CHCTEMbl TMEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPraHMYECKON XMUMHUU U HEKOTOPBIX OTHEJIbHBIX 3HAYMMbBIX MOHSATUN
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK chOpMUPOBaHA HA OCHOBE
CHCTEMHOI0 Mojaxoja k €€ n3ydeHuto. CoaepKaHue CKIIAIbIBAECTCA U3 CUCTEMBI
MOHATUM O XHUMHUYECKOM DJIEMEHTE M BCIHIECTBE U CHUCTEMbl MOHITHH O
XUMHU4Yecko peakuuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpPraHHU30BaHBI IIO
MPUHIMITY TOCIEIOBATEILHOIO PAa3BUTHSI 3HAHUKA HA OCHOBE TEOPETUUYECKUX
MPECTABICHUN pa3HOTO YPOBHA:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeAcTaBiICHUNA 00 JJICKTPOIUTHYECKOM TUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAaKTOB, Pa3BHBAIOTCS MOCIEIOBATEIBHO OT
OJIHOTO ypOBHS K JAPYroMy, BBIINOJHISA (PYHKIUM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOKHOCTEW MMPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJICTABICHUS O XHUMHUYECKOW COCTaBJAIONICHM HAaydyHOW KapTHUHBI MHUpa B
JIOTUKE €€ CUCTEMHOMW MPUPO/Ibl, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XUMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4YeOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«buonorus. 5—7 knacce» U «PU3KKA. 7 KJIaccy.

[Ipy wu3ydeHUH XUMHUHU TIPOUCXOAUT (POPMHUPOBAHHUE 3HAHMK OCHOB
XUMHUYECKOM  Haykd Kak o00JlacTH  COBPEMEHHOIO  ©CTECTBO3HAHMS,
MPAKTUYECKON JESITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOK KyJIbTyphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XUMHYCCKMX 3HAHMM — BaXKHEUINMX (DaKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TOJIOKEHUN, JOCTYIMHBIX OOOOIIEHUIT MHUPOBO33PEHUYECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAyYHBIM METOAaM IO3HAHUS MPH
W3YYEHUH BENIECTB M XUMHYECKHX peakiui, B (OpMHPOBAHUU U Pa3BUTHHU
MO3HABATEIBHBIX YMCHUUW M HMX NPUMEHEHUH B Yy4eOHO-IIO3HABATEIHBHOW H
y4eOHO-HCCIIeIOBATENIbCKON ICATEILHOCTH, OCBOCHHUW IIpaBUJI OE30I1acCHOTO
oOpallleHHsI C BeleCTBaMH B IMIOBCETHEBHOM KU3HHU.

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

— (opMUpOBaHHE HWHTE/UICKTYaJdbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM0o00Opa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM JKU3HH,

— HampaBJICHHOCTh OOyYECHHS HAa CHCTEMaTHYECKOe MPHOOIIECHUE
00yJaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON NESITEIbHOCTH, HAYYHBIM
MEeTO/JaM TO3HaHUs, (QOPMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  of0ecriedyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OoOyJaroIMMUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TIO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMM), HWMEIOIIUX
YHUBEpPCAIbHOE 3HAYECHHE JIJIs1 PA3JIMYHBIX BUJOB JEATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATEHON M €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSCHATH W OIEHWUBATH SIBJICHUS



OKpY’Kalollero MUpa, UCToJIb3ysl 3HAHUS M OMBIT, MOJYYEHHbIE NPU U3YYCHUHU
XUMUH, TPUMEHSTh UX MPH PEUICHUH MpoOJieM B IOBCEIHEBHOM >XU3HU M
TPYI0BOMU 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’KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduiss W  HaNpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

OOGmiee 4yuca0 YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezren0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiecTtBa. dPuU3nUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

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

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHAs Macca. MaccoBast 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIUHCHUH.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  B3aumocBsa3b
KOJINYECTBA, MAacChl M YHWCIA CTPYKTYPHBIX €IMHUILl BellecTBa. Pacué€rsl 1o
dbopMynamMm XUMHUYECKUX COCAMHEHUM.

dusnyeckue M XUMHUUYECKHE sIBICHHUSA. XUMHYECKas peakuus u e€
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEICHUS,
obmeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY/I0H, MpaBujiaMu paboThl B JabopaTopuu
U npuéMamMu oOpalleHus ¢ J1a0opaTOpHBIM O00OPYTOBaHUEM, H3YUYCHHE W
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTraHUYECKUX  BEIIECTB,
HaOmoneHrne pu3ndeckux (TUIaBIeHUe BOCKA, TAsHUE JibJIa, paCTUpaHUE caxapa
B CTYyINKEe, KUIEHHE U KOHJICHCAIMsI BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH,
NPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBHE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pas3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOUM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue rugapokcuaa meau (II) mpu HarpeBaHuu, B3auMONEHUCTBHE
xenesa ¢ pactopom conu meau (I1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJECHUE U
ONMCAHUE PE3YJbTATOB NPOBEICHUS ONBITA, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocrtaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimoposa B Mpupoje, PU3NYECKUe U XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne xuciopoma. CrocoOsl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUud W TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aJuToTponHass MOAU(PUKAIINS KUCIOPOIaA.

TernoBoit 3hPexT XUMUIECKON peakiuy, TEPMOXUMUUYECKUE YPAaBHECHUS,
9K30- U DHJIOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — smemeHT M mpocrtoe BemiecTBO. HaxokaeHune Bomopona B
npupojsie, (U3MYECKUEe W XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
nosydeHus. Kucnorsl u coiiu.

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

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
Hacepimiennble 1 HEeHaChIIEHHBIE PAcTBOPBL. PacTBOpUMOCTh BEHIECTB B BOJE.



MaccoBass 107 BEHIECTBA B pacTBOpe. XHUMHUYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B MPHUPOAE U B KU3HU 4eioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHNE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kinaccudukanms
OKCHJIOB:  coJieoOpasyromue (OCHOBHBbIC, KHCIOTHBIE, aM(OTepHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuyioB. Du3nueckue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

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

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. @uznueckue
U XMMHYECKHUE CBOMCTBA KUCIOT. Psan aktuBHOCcTHM MetayuioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Howmenknatypa comneil. PuU3MUECKME W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue come.

I'eneTnyeckas cBsI3p MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, paclo3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOZICHUE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCIOPOJAOM U YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAKOMJICHHE C
oOpa3llaMi OKCHJIOB W OIUCAaHWE HX CBOWCTB, TOJy4Ye€HHUE, COOUpaHHUeE,
pacrio3HaBaHWE W H3YyYEHHE CBOWCTB BOJOpOJa (TOpPEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (I1) (Bo3MOXKHO MCIOJIb30BaHUE BUIEOMATEPHUAITIOB),
HaOoIeHHe O00pa3lloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOEHHOCTEW pacTBOpEHHs BEHIECTB C Pa3IUYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOABI C MeETAJIaMU (HATpUEM U KaJbI[UEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIAcCOB, HAOJIOJCHHE W3MECHECHHUS
OKpAaCKA MHJIMUKATOPOB B pACTBOpPaX KHUCIOT W WIEJIOYEH, HU3YyUYCHUE
B3aumojiericTBus okcuaa meau (I) ¢ pacTBopoM cepHOUM KHCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIUN HEUTPAIU3ALNU, [TI0JyYeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 M0 Teme «BaxHeWlne Kiacchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucTreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aromMoB. XHUMH4YeCKasi CBS3b.
OKHCIANTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JieMeHTOB. [loHsTHE O
IpyINax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U WIEJIOYHO3EMEIbHBIE METAJUIbL,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIC
OKCHUbI U TUAPOKCHU/IBL.

[Tepnoanueckunt 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuognueckort cucrembl xumuueckux diemeHtoB JI. WM. Mengeneesa.
[Tepuoasl u rpynnbl. OU3HMYECKUH CMBICH MHOPSAKOBOTO HOMEPA, HOMEPOB
[IEPHUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue AIeKTPOHHBIX 000J09EeK aTOMOB IEePBHIX 20 XUMHUECKUX 3JIEMEHTOB



[Tepuonnueckou cucremsol [I. . Menneneera. 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.
3nauenne Ilepuomunueckoro 3akoHa u Ilepuoamyeckoil cHUCTEMBI
XUMHUYECKUX DJIEMEHTOB I pPa3BUTHUS HAyku U npaktuku. [. 1. MenneneeB —
YUYEHBIN Y TPAXKIAHUH.

Xumudeckas cBsi3b. KoBajeHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenienb  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
IIpoueccrl OKUCIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepumenm:

U3ydeHHe 0Opa3llOB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMO/ICHCTBUE
TUJPOKCHUAA IIMHKA C PacTBOPaMU KHUCIOT U IIEIOYEH, MPOBEIACHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanysi MEXNpeAMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTJIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIH (aKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJdu3, CHUHTE3, KiIaccuUKaIusi, IepUOIUIHOCTD,
HaOJII0/ICHNUE, SKCIIEPUMEHT, MOJISTIMPOBAaHUE, U3MEPEHUE, MOJIE/b, IBJICHHE.

dusznka: marepus, aroMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUN 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHE BEIeCTBa, a3, (U3MYECKUE BEIUYHHBI,
€JIMHUIIBI U3MEPEHMS, KOCMOC, TIJIaHeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
TI0JIE3HBIE UCKOITAEMBbIE, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
1. . MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX IEPUOJIOB, Kalusl, KaJlbIUsi U HX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eEMEHTOB B Ilepuommyeckon
CHCTEME U CTPOECHHEM HX aTOMOB.

CtpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTATTMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMNA KPUCTAINIMYECKON PEIIETKH
1 BUJa XUMHUYECKOU CBA3U.

Kimaccupukanuss W HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
XUMHYECKAE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaM
HEOPTaHWYECKUX COCIMHECHUMN, TCHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILIECTB.

Kimaccupukanuss XMMUYECKUX PEAKIUA MO Pa3IHYHBIM HpH3HAKaM (I10
YUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
MO0 HW3MECHCHUIO CTEIEHEW OKHUCICHHS XUMHYECKHX JJIEMEHTOB, IO
o0paTUMOCTH, TIO YYaCTHIO KaTalau3aropa). JK30- H DJHIOTEPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOW peakiuu. [lonsTre 00 0OpaTHUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakuusx. [loHATHE O TOMOTCHHBIX H



reTeporeHHbpiXx peakuusax. llonstne o karanuze. lloHsATHE O XMMHUYECKOM
paBHOBecUU. PaKTOphI, BIMSIOIINE HA CKOPOCTh XUMHUYECKOW peakuuu |
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE ~ PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTPONIUThl. KaTnoHbl, aHMOHBI. MexaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMA BUJAMH XUMUYECKOW CBs3U. CteneHb aucconuanuu. CUiabHbBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMeHa, TOJIHBIE M COKpalléHHble MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUN M COJIEH B CBETE MPECTaBICHUN 00 AJIEKTPOIUTHYECKOU
nucconuanvu. KauectBeHHbIE peakiii Ha MOHBL. [[OHSATHE O TMApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CJIOKHBIX BEIIECTB
(xmopuga HaTpusi), HUCCIEAOBAHHE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMpOLECCa TUCCOUMAIMU KHUCIIOT,
IesIo4eit u coseit (B0O3MOKHO HCIIOIb30BaHNE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WUTIOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS PEaKluii HOHHOTO OOMeHa
(oOpazoBanue ocajika, BBIJICJICHHE Tra3a, oOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIHA
(ropenue, peakuuu pa3JIokKEHUs, COCIMHEHUS ), pacro3HaBaHHE
HEOPraHMYECKHUX BEHIECTB C IMOMOIIBI0 KAYECTBEHHBIX PEAKIUWA Ha HOHBI,
pELIEHUE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHn okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA Ha MPUMEpPE XJopa
(B3auMozeiCcTBHE C METAJNIaMH, HEMETaulaMH, LIeJI0o4aMu). XJIIOPOBOIAOPO.
CossiHasg KUCIOTa, XMMAYECKUE CBOMCTBA, MOJy4YeHHUE, MpUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOJA HA OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHn OKucieHus. CTpoeHue u pu3nuecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  cepbl. AJUIOTPOMHBIC
MOJIU(PUKALIUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, ¢(U3MYEeCKue U XHUMHUYECKHue CcBoicTBa. OKCHUIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KuCIOTa, (U3UYECKUE W
XUMUYECKHE CBOMCTBa (0OOIME Kak TPEICTABUTENs Kiacca KHUCIOT U
cnenupuyeckre). XMMUYECKHUE PEAKIUH, JISKAIINE B OCHOBE MMPOMBIIIIICHHOTO
croco0a TMOoMy4deHus: cepHOM KHUCHOTHL. [Ipumenenue cepHoii kuciaotel. Comu
CCPHOII 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 xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEINEHU OKUCIEeHUsA. A30T, pacnpoCTpaHEHHE B



npupoje, hpuzndeckue U Xumudeckue cBoiicta. Kpyrosopot azora B npupoze.
AMMHaK, ero pU3nyecKue U XMMUYECKHE CBOMCTBA, MOJyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauecTtBenHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOIy4YeHUeE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIMe Kak MpeJCTaBUTENs Kiacca
KUCIIOT W crnenuduieckue). Vcnonb3oBaHue HUTPATOB W COJIEH aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0XKIH, 3arpsi3HEHNE BO3/yXa, MOYBBI
u BojoéMoB). docdop, amnorponubie Moaudukanuu docdopa, uzndeckue u
xumuyeckue cBoiictBa. Oxcun dochopa (V) u  dochopnas xkucnora,
du3nyueckre U XMMUYECKUe CBOMCTBA, noxydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapaktepuctuka oanemMeHToB [VA-rpynnbl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUSA. YTJIEepo, alIOTPOIHbIE
MOAU(PUKALIUUA, PACTIPOCTPAHEHHE B NPHUPOAE, (PU3MYECKHEe U XUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuibpl yriaepoja,
uX (QU3NYECKHEe U XUMHUYECKHE CBOMCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIYYCHHE U NMPUMEHEHUE. DKOJIOTHUECKUE MPOOJIEMbI, CBSI3aHHBIE C OKCHJIOM
yraepoga (IV), rumore3a rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CoiaM, UX (U3MYECKHE M XUMHUYECKUE
CBOMCTBa, MOJy4YyeHHE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOoOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCcHasi KucioTa). [lpupomHple HCTOYHHUKH  YIIEBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HeTh), MPOIYKTHI UX NIepepabOTKu (OCH3UH), UX POJIb B OBITY
U TpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOrMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — U UX POJM B KU3HU 4eloBeKa. MaTepuaibHOe €IUHCTBO
OpraHUYECKUX M HEOPTaHUYECKUX COCTUHECHHM.

Kpemunuii, ero ¢usmyeckue M XHWMUYECKHE CBOICTBA, MOJYYCHHE U
npumeHenue. CoenuHeHus kpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuze kpemuus (IV) u kpemuueBoit kuciaore. CHIIMKAThI, UX UCTIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponTebHbIe MaTepHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpodiemMbr 6€30macHOTO UCITOIb30BaAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHUE KAaU€CTBEHHBIX PEAKIIUN HA XJIOPUI-UOHBI U HAOIIOICHUE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromre (Pu3ndeckue U XMMHUIECKHE
CBOWCTBA TaJIOT€HOB M WX COCIUHEHWH (BO3MOXKHO HCIOJb30BaHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3lamMu XJIOPUIOB (TaJOTeHUIOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeauHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJIEOMATEpPHAIOB), HAONIOJCHHE TMpoliecca OOyTrIIMBaHUS
caxapa moJ JACUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, TPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH W HaOMIOJIeHWe TMpu3HaKa e¢
MPOTEKAHUs, 03HAKOMJICHHE C (PHU3NYECKUMH CBOMCTBaMHU a30Ta, hochopa u ux
COCNMHEHWI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), 0OOpasiamu
a30THBIX U POCPOPHBIX yIOOPEHHUIA, TTOyIeHHE, COOUpaHne, paclio3HaBaHUE U
M3y4eHUE CBONCTB aMMHAaKa, MPOBEICHHUE KAYECTBEHHBIX pPEaKIUi Ha HOH



aMmMoHMsT U ¢docdaT-uoH W U3yYEHHUE TPU3HAKOB MX MPOTEKaHUS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHE MOJCICH KPUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMKM pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJIydeHHEe, cCOOMpaHHUe, paclo3HaBaHHWE W HM3y4YCHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KAYeCTBEHHBIX pEaKIMK Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3yYECHUE MPU3HAKOB HUX IMPOTECKAHMS, O3HAKOMJICHHE C
NPOAYKIMENH CHUIUKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHeillme HeMeTauIbl 1 UX COSIUHEHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [leproandeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa u ctpoeHusi arToMoB. CTpoeHHEe MeTauioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKas KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN Pl
HAaNpsDKEHUW MeTauioB. PU3MYECKME M XMMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUsS MeTaioB. [loHsATHE O KOPpO3WUH METaJIoB,
OCHOBHBIE CITOCOOBI 3aIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYTYH,
JTIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XAUMU4YeCcKuX 3ieMeHToB [l. . MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusnueckue W XMUMHUYECKHE CBOMCTBA (HAa NpUMEpPEe HATPUS U
kanust). Okcuapl M THAPOKCHABI HATpUSA W Kajaus. [IpuMeHeHue IeIOYHbIX
METAJIOB U UX COCIANHECHUM.

[llenouyHo3eMeNbHBIE METAIbl MarHud W KaJIbLUMK: IIOJIO)KECHHUE B
[lepuomnueckort cucreme xumuueckux snemeHToB JI. WM. Menpaeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoae. Puzmyueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kaubliusa. Baxknelime coeauHeHUs Kaiablius (OKCHI,
TUAPOKCU/I, coin). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuoanueckodl cucreMe XMMHUYECKHUX
snemeHToB J[. U. MenneneeBa, CTpo€HHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
dusnueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMAYECKUX AJIEMEHTOB
1. 1. MenneneeBa, CTpO€HUE aToMa, HaXOXKJAeHUE B npuponae. Ousnueckue u
XUMHUYECKHEe CcBoMCTBa xkene3za. Okcuapl, THAPOKCHABI U coiu keneza (1) u
xenesa (I1I), ux cocra, cBOWCTBA U MOTyYECHUE.

Xumuyeckuii IKCnepumenm:

O03HAKOMJICHHE ¢ oOpaslaMHd METaJNIOB M CIIaBOB, MX (HU3UYCCKUMHU
CBOMCTBaMH, M3Y4YEHHUE PE3YJbTaTOB KOPPO3WU METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIBIIUS W HATpPUsS C BOJIOH (BO3MOXKHO HCIOJb30BAaHHUE BHACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHUJICOMATEPUANIOB), TMPHU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIM HA MOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJie3a
(I1) u xeneza (III), memu (II), HaOmomeHHME W OMHCAHHWE MPOIECCOB
OKpalllMBaHMWsl TUIAMEHM HWOHAMW HaTpus, Kaiusg M Kajdblus (BO3MOXKHO
HCIIOJB30BAaHNE BHUIACOMATEPHAIOB), HCCIACAOBaHHEC aM(OTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHUS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCHEPUMEHTATbHBIX
3aj71a4 1o TeMe «BakHelIe MeTauIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemiecTBa u maTepuainbl B MOBCEAHEBHOM KU3HU 4YelOBeKa. be3zomacHoe
WCIIOJIb30BaHUE BEIICCTB U XUMUYECKHUX peakiiuii B ObITy. [lepBas momoiipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH cpeabl (MpeeabHas J0myCcTUMas
KOHIIeHTpamus:  BemiectB, pgainee — IIJIK). Ponp xumum B pelieHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

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

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCA Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHATUM, SIBJISIOMIMXCS CHUCTEMHBIMH [UJII OTACIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAyYHbIN (akKT, TUIOTe3a, 3aKOH,
TEOpHs, aHAJIW3, CHUHTE3, KiaccuuKamus, IepUOIUIHOCTh, HaOII0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPECHHE, MOJICNb, SBIICHHE, MapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTCPHAIHI.

dusmka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
U30TOIIbI, PaJMOAaKTUBHOCTh, MOJICKYJa, SJEKTPHUUYCCKUM 3apsij, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JUAJECKTPUKH, (HOTODIEMEHT, BEIIECTBO, TEJIO, OO0OBEM,
arperaTHOe€  COCTOSIHME  BEIIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNIMYECKass pEmETKa, CIUIaBbl, (PU3MYECKHUE BEIMYHMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJIHIIE.

buonorus: ¢orocuntes, npixanue, 6mocdepa, IKocUcTEMa, MUHEPAIIbHBIC
yI00peHus, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbBIC BEIICCTRA.

['eorpadmsa: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IMMOPOMIBI,
TIOJIC3HBIE HCKOTIaeMBbIE, TOILTUBO, BOJTHBIE pecypcHhl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMHMS ITPOI'PAMMDBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCA B XOA€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENIBHOM  JEATEIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U AYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyHarOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHUCTEMOW TIO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUN U
pacIIMpEHUE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIUTAHUS

LHEHHOCTHOTO  OTHOUIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B KU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIDKCHHSIX UM OTKPBITHSIX MHUPOBOH H
OTEUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHMUIX 00
yCTPONCTBE MUpa U OOIIECTRA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOPMAaX M MPABUJIAX MEXKIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTUBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJE3HOM, y4eOHOUCCIEeI0BATEILCKOM, TBOPUYECKON U JIPYTUX
BUJIAX JICSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATEILHOCTH
IIPY BBITIOJIHEHUN YY€OHBIX, TO3HABATENBHBIX 3371a4, BHIMOJTHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEMJICHUS K
B3aMMOIOHMMAHWIO W  B3aUMOIIOMOIM B  Tpolecce OTOM  yueOHOi
NEATEIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEJCHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHMS
IIOCJIEICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI' 0 MO3HAHUA:

MHUPOBO33PEHUYECKHE MPECTABIICHHS O BEIIECTBE U XMMHUYECKON peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAYYHOU KapTUHBI MUPA, TIPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
IIPUPOIAHOM CPEIOH, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
M0 XUMHH, HEOOXOAMMBbIC Jisi OOBSCHEHUS HAOJIOMAEMBIX IMPOIIECCOB U
SBJICHHUM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYpPbHI, B
TOM YHCJIIE HaBBIKOB CaMOCTOATEIbHON padOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMH  TEXHUYECKUMHU  CPEACTBAMHU
UH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHUIO W TO3HAHUIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIEI0BATEIHCKOM
NeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS 00Y4YEHUS B
JlaJdbHEHIIEeM;

4) gpopMupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIECICTBUN U
HETIPUSITUE BPEIHBIX TNPUBBIUEK (YMOTPEeOJEHUs aJIKOroJyisi, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOJeHUS TMpaBuid  O€30MaCHOCTH  TpHU
00pallleHNH ¢ XUMHUYECKUMH BEIECTBAMU B OBITY U peajibHOM KU3HH;

5) Tpy10BOI0 BOCTIMTAHMS:

UHTEpPEC K MPAKTUYECKOMY H3YUYEHHIO Mpodeccuit M Tpyla pa3aIudHOTO
pojaa, yBaX€HHUE K TPYIy U pe3ysibTaTaM TPYI0BOH JIEATEIBHOCTH, B TOM YHUCJIE
Ha OCHOBE MPHUMEHEHHUs MPEIMETHBIX 3HAHHWM MO XUMHH, OCO3HAHHBIM BBIOOD
WHIUBUAYAJbHOW  TPACKTOPUU  MPOJOJDKCHHS 00pa3oBaHUsl C  y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMHMH, OOIIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, ycremHon MpopeCCUOHATILHOW JEATCIBHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHHM, TOTOBHOCTH aJIallTUPOBATHCSI B MPOdEeCCHOHAIBHOM
cpene;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11e71ec000pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HMCTOYHHUKY
YKU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUs, IOHMMAaHNE IIEHHOCTH 3/I0POBOTO
u Oe3omacHoro obpasa »XW3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3HMUEeCKOMY U TMICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
npaBuil OE30MaCHOTO TMOBEJEHUsS Tpu paboTe C BEIIeCTBAMHM, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, IS
peleHns 3ajiad, CBSI3aHHBIX C OKPYXKAIOUIEH MPUPOAHON Cpelou, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHMS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICeHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATENIbHON, KOMMYHUKATUBHOW U COITMAIIbHON MTPaKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX Pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33pPEHUSI OOIICHAYYHBbIE TOHSATUS (3aKOH, TEOpHs,
OPUHIMI, TUIOTe3a, (akKT, CHUCTEMa, MPOIECC, IKCIEPUMEHT U JPYToe.),
KOTOpBbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 HJTUX TPEIMETOB  (HOPMHUPOBATH
IPECTAaBIICHHE O IEeOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCAJIbHBIC
yuyeOHbIe JNeUCTBUS (MO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYJSTUBHBIC),
KOTOpble oOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YIECOHOU e TeIbHOCTH.

Ilo3naBaTesibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICT XUMUYECKUX MOHSATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABJIUBATH B3AUMOCBSI3h C IPYTUMHU MMOHATUSIMH ), HCTIOJIB30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACNIbHBIX (PaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTepUH I KiIacCU(PUKAIMM XWMHUYECKHX BEIIECTB W XUMHUYECKUX
peaKkivii, yCTaHaBIMBATh MPUYMHHO-CIIEJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, NEAyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPHUMEHSITh B TPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HUCIOIb3yEMbIEC B
XUMUH, TPeoOpa3oBbIBATh IMHUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MIPEICTABJICHUS] — XUMUUYECKHI 3HaK (CHMBOJI DJIEMEHTA), XUMHu4ueckas hopmyia
1 ypaBHEHHWE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amay, ¢ y4€TOM OTUX MOJEIBHBIX TPEJICTABICHUNA  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBbIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M XHMHYECKUX PEAKIUW, BBISABIATH  OOIIHUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W IPOTUBOPEYHS B
M3Y4YaeMbIX IIPOLIECCaX U SBJICHUSX.

Ba3oBnle ucciieqoBarejLCKue 1eMCTBUA:

YMEHHE UCIOJIb30BATh MOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAdyeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npUOOpETeHHE ONbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH U MPOBEJICHUIO
YUYEHMUYECKUX OSKCIEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJOM Mpolecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 Pe3yibTaT, (PopMyIupoBaTh 0000IIEHUS
Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTUYET O TIPOJICJIAaHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMALIUIO
pa3NMYHBIX BUAOB U (GOpM TMPEACTABICHMS, TMOJy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl MHTepHeTa), KPUTHYECKH OIICHUBATh
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 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITA
B 00JIaCTU HKCIOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpOH aKTUBHOTO WCIIOJIb30BaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAJIBbHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMAIIU U WJUTIOCTPUPOBATH pEIIacMble 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh U AaHAJIM3UPOBaTh B IMpoIlecce Y4eOHOU W
UCCIIEN0BATENbCKOMN NEATEIIbHOCTH uHdopmaIuio 0 BIIMUSTHUU
IPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa HAa COCTOSHHE
OKpYXKarolen MPUPOTHOU CPEIBL.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe N1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoje auanora u (WiHM) JUCKYCCHH) TIO
CYIIECTBY OOCYKmaeMoil TeMbl, (GOpMYIUPOBATh CBOM  TPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMIOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTABIATh IOJIYYEHHbIE PpE3yJIbTaThl I[10O3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M TMHCBMEHHBIX TEKCTAaX; JeJaTh IPE3CHTAIUIO
pPE3yNbTaTOB  BBIMIOJHEHUS XUMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YI4EOHOTO
IPOEKTA);

yMEHUSI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOM M  HUCCIEIOBATEIbCKON  JEATEIbHOCTH TMIPU  PELICHUH
BO3ZHUKAIOIIUX MPOOJIEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXIeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMBD»,
KOOpAWHAIIUS COBMECTHBIX JE€UCTBUH, OMNPEACIICHUE KPUTEPHUEB IO OLIEHKE
KauecTBa BBIMTOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOATENIbHO ONPENENATh UEIU JESITEIbHOCTH, MIJIaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJMPOBAThH U TIPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO
JeSITeTLHOCTD, BRIOUpATh Hanboee 3p(HEeKTUBHBIE CITOCOOBI PEIICHUS YICOHBIX
Y TO3HABATEJIbHBIX 3a7a4, CAaMOCTOSITEIbHO COCTAaBIISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUM C YYETOM



MOJTyYEHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX 0OBEKTaX — BEIIECTBaX U PEaKIIUX,
OIICHUBATh COOTBETCTBUE IMOIYUYEHHOI'O pe3yjbTara 3asBJICHHON LIEJIH, YMEHUE
UCIIOJIb30BaTh U AaHAJM3UPOBATH KOHTEKCTHI, MpeijiaracMble B YCJIOBUHU
3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (enepanbHOM paboueld MmporpamMMmon,
BBIJICJISIIOT: OCBOEHHBIE 00YYaIOIIUMHUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBul, crenuduyeckue Ui TpeAMETHOM 001acTH  «XHUMHS», BUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HWHTEPIpETalNH,
mpeoOpa3oBaHUI0 M MPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSX.

K koniy oOydeHus B 8 kJiacce IpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEILECTBO, CMECH
(oIHOpOIHAS ¥ HEOJTHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
U MOJICKYJIApHAs Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas JOJIsI XMMHUYECKOro »JJIEMEHTa B COCAUHCHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBaHHUE, COJIb,
BJICKTPOOTPUILIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMHUUYECKAs PEaKIIHS,
KJaccupuKaIis peakiuii: peakiiuu COeIUHEHUsI, PeaKIIUU Pa3JIOKEHHUS,
peaKkIuy 3aMeIIeHUs], PEeaKIuu OOMEHa, 2K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBoi 3(pdeKT peakiuu, Sapo aTomMa, JICKTPOHHBIM CIIOi
aTomMa, aToMHas oOpOuTadb, paJAUuyC aToMa, XHUMHYECKas CBS3b,
MOJISipHAsl W HEMOJIApHAasT KOBAaJCHTHAs CBsA3b, MOHHAs CBSA3b, MOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAS
KOHIICHTpAIIHs) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IIOHATHH U
MIPUMEHSATH 3TU MTOHATHUSA MPU OMTMCAHUH BEILIECTB U UX MPEBPAILICHUMN;

e HCIOJIF30BaTh XHWMHYECKYIO CHMBOJIMKY JJISI COCTaBJICHHUS (HOpMYyIl
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJCHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COCIMHECHUAX, TMPUHAJIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KJacCy
coeMHEHU 1o (GopMysiaM, BHUJ XUMHYECKOH CBSI3M (KOBAJICHTHas W
HMOHHAs) B HECOPTaHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMSI MACChI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOrajpo;

e OIKCBHIBATh M XapakTepH30BaTh TabmuuHyio ¢opmy Ilepuoamdeckoit
CHCTEMbl XMMHYECKHX DJJIEMEHTOB: pa3inyaTh TMOHSATUS «IJIaBHas
noarpymnma (A-rpynmna)» u «nobdounas noarpynna (b-rpymnma)y», mabie
1 OOJBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHUSI, KOTOPhIE UMCIOTCS B
tabiune «llepuogmyeckas cucrema XuMHUYeCKHX sieMmeHToB JI. .
MenneneeBa» ¢ YHCIOBBIMU XaPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sAapa, oOIiee dYHcio
3JIEKTPOHOB U PACTIPEACIICHNE UX 1O JICKTPOHHBIM CJIOSIM);



K

KJIacCU(DUIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPraHUYECKue
BEIIECTBA, XUMUYECKUE peaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIECTB, M0 TEIIOBOMY YD (eKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACcCOB,  MOATBEpXJas  ONUCAHHE  MPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIN;
IPOTHO3UPOBAaTh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTHM NPOTEKAHUS XUMHUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTENIBHYIO MOJEKYJSPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o Qopmyiie
COEMHEHHNs, MAaCCOBYIO JIOJIO BEIIECTBA B pacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMUYECKON PEAKIINY;

IPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON JESITENBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0OOIICHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3eU — IS
U3YUYEHHUSI CBOWMCTB BEUIECTB M XMMHUYECKHX pPEaKIHi, €CTECTBEHHO-
Hay4yHbIE  METOJIbI  TO3HAHUST —  HAONIOJIEHHWE, HU3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN );

ClIeAOBaTh IMpaBWIAM  TOJIB30BAHUS XUMHUYECKOM TIOCYJIOW H
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSIMH 110 BBIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB €  OIPEIAEIIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, [JIAHUPOBATh U MPOBOAUTH XUMHUYECKUE SKCIIEPUMEHTHI 110
pacliO3HAaBAaHUIO PACTBOPOB IIEJIOYEH M KHCIOT C TIOMOIIBIO
UHIMKATOPOB (JTaKMyc, peHoITaienH, METUIOPaHXK U IpyTHe).

KOHIly oOyueHus B 9 KJjiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMUPOBAHHOCTD y 00yJAIOIIMXCS YMEHHIL:

PACKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSITHH: XHUMHYECKUN
AJIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIeCTBO, BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMHUYECKas peaklus, XHUMHYecKass CBs3b, TEIJIOBOU
3 dekT peakmuu, MOJb, MOJAPHBIH O0BEM, PAacTBOP, DJICKTPOJHTHI,
HEDJIEKTPOJIUTHI, SJICKTPOIUTHUECCKAS TUCCOIUAIUS, PEAKIIUd UOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOoOpaTUMBbIE PEAKIIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCJIUTENIb, BOCCTAHOBHUTEIb, OKHUCIEHHE U  BOCCTAaHOBIICHHUE,
ajuoTponus, amM@OTEpPHOCTh, XHUMHUYECKas CBsI3b (KOBaJICHTHAS,
MOHHAs, MeETa/UIMYecKas), KpHUCTAIMYecKas pemeéTka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHMMHYECKOW peaKIuH, TMpeaeabHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUUYECKHX TOHITHH U
MPUMEHSTH 3TU TIOHSTHS TPU ONMUCAHUU BEIIECTB U UX MPEBpaICHUM;
MCIIOJIh30BaTh XUMHYECKYIO) CHMBOJIMKY IS COCTaBJICHHS (popmyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

OTIpENEeNsTh BAJICHTHOCTh ¥  CTEMEHb OKHUCJICHHUS XUMHUYECKHX
AJIEMEHTOB B COCIUHCHMSIX PAa3IMYHOTO COCTaBa, NPUHAIJICKHOCTH
BEIIIECTB K OMPEACIEHHOMY KJIAcCy COEIWHEHUU 1o (dopmysam, BHI
XUMUYECKON CBsI3W (KOBAJICHTHAsl, HWOHHAsA, METa/UIMuecKas) B



HEOPTaHWYECKUX COCAUHEHHMSX, 3apsi] HOHA TI0 XUMHUECKOU dopmylie,
XapakTep Cpeabl B BOJHBIX PAaCTBOPAaX HEOPTaHUYECKUX COCTUHCHHM,
THUIT KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO BEIIIECTBA;

packpbiBath cMbica Ilepuommyeckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPHUPOBATh €ro IOHUMAHME: OIUCHIBATh W XapaKTEPU30BaTh
TabanuyHyro Gopmy [leproauyueckoit CHCTEMbl XUMHUYECKHUX 3JIEMEHTOB:
paznyuaTh MOHATHUS «TJIaBHas moArpynmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIIHME TEPHOMABI, COOTHOCUTH
0003HaYEHUs, KOTOPhIE HMEIOTCS B IEPUOJUYECKON TabmuIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO0 DJIESKTPOHOB U
pacripesieieHde HX 10 JJICKTPOHHBIM CJI0SIM), OOBSCHSATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHHUM CBOMCTB DJIEMEHTOB M UX COCAMHEHUN B
npejaenax Majiblx MEepUOAOB W TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS
X aTOMOB;

KJIacCU(PUIIMPOBATh  XUMHUYECKHE  JJIEMEHTHI,  HEOPraHUYCCKHE
BEILIECTBA, XUMUUYECKHE peaKIuy (110 YHUCITy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEIIECTB, M0 TEIIOBOMY 3((EKTy, M0 M3MEHEHUIO CTETeHEH
OKHCIICHUS] XUMHUYCCKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIUE U CHEU(PUICCKHE XUMUYSCKUE
CBOMCTBA TPOCTBIX M CJOXXKHBIX BEIIECTB, IOJATBEPKJas OIHCAHHUE
IpuMepaMu MOJICKYJISIPHBIX U MOHHBIX yYpaBHEHUNM COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIUA;

COCTaBJIATh YPABHCHHS DJICKTPOJUTUYECKOM JTUCCOIMAIMM KHUCTIOT,
menoueld M CoJiel, TOJIHBIE M COKpall€HHbIE YPaBHEHHS peaKIui
HOHHOTO  OOMEHa, YpaBHEHUS  pPEAKIUM,  MOATBEPKIAOITUX
CYIIIECTBOBAHUE T'CHETHYECKON CBS3M MEXIY BEIIECTBAMH Pa3JIMUHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHUCIIMUTEIIBHO-BOCCTAHOBUTEIBHBIX pEaKIui
MIOCPEJICTBOM COCTaBJICHHUSI DJICKTPOHHOT'O OaJlaHCca 3THX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUS XHMHUYCCKUX IPEBPAICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCHUTEIIBHYIO MOJCKYJSIPHYIO M MOJSPHYIO MAacChI
BCILIECTB, MAacCCOBYIO JIOJIO XHMHUYECKOTO »JJIeMEHTa 10 (dopMmyIie
COCIMHEHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PAacTBOpPE, IPOBOJHTH
pacy€Thl 0 YPaBHCHUIO XUMHYECCKON PEaKIINH;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBUiia OOpaIleHUS C
BCIIECTBAMU B COOTBETCTBHU C HHCTPYKIHMSAMU II0 BBHITTOJTHECHHUIO
Ja00PATOPHBIX XWMHYECKHUX OIBITOB I10 IOJYYSCHHUIO M COOHMpaHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIOTO Tra3a);

MPOBOAUTL  PEAKIMH, MOATBEPXKIAIONINEC KAYSCTBEHHBIM COCTaB
Pa3IUYHBIX BEIIECTB: pPACMO3HABATh OMNBITHBIM MYyTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapObonar-, ¢docdar-, cunukar-, cynbdart-,
TUAPOKCUJI-MOHBI, KATHOHBI aMMOHHUS M MOHBI W3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;
MIPUMEHATh OCHOBHBIC OIICPAIlMd MBICIUTEIBHON JCATEILHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3aIHIo,
BBISIBIICHHE TTPUYMHHO-CJICICTBEHHBIX CBS3E€H — ISl M3yUYEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIC METO]IbI



NO3HaHUS — HAOIOJICHUE, U3MEPEHHEe, MOJCINPOBAHKE, IKCTICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumeHnoBanue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
nporpamMmsbl padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMUYECKHE OHATHS
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS s 5 bubmuorexa [JOK
' U IIPAaKTUYECKOU https://m.edsoo.ru/7f41837¢c
JeSTeTLHOCTH YeJIOBEKa
12 BemtecTBa 1 XUMHUYECKHE 5 { bu6nuoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pasaeny 20
Pa3nen 2. BaxkHeiime npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopoz. 6 bubmuoreka [IOK
' [TousiTHE 06 OKCHIAX https://m.edsoo.ru/7f41837¢c
)9 Bogopon.Ilonsrue o g ! bu6mmoreka [IOK
’ KHCJIOTax U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. 5 1 ) bubmmoreka [JOK
’ [TonsiTHe 06 OCHOBaHUSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI
but6mmoreka [JOK
2.4 HEOPTaHUYIECKHAX 11 1 1

COE€IUHEHUN

https://m.edsoo.ru/7f41837¢c
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Uroro no pazgeny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xumuueckux 3emMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.
XumMnuyeckas cBsi3zb. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE PeaKIIul

[Tepuonuueckuii 3aKOH U

[Teproauyeckas cucrema
bubmuorexa [JOK

3.1 XUMHUYECKUX DIIEMEHTOB
7 https://m.edsoo.ru/7141837¢c

. . Menneneena.

CrpoeHue aToma

XUMHYECKasl CBS3b.

39 OKucauTenbHO- g { bubmuorexa [JOK

' BOCCTAHOBUTEJIbHEBIC https://m.edsoo.ru/7f41837¢c
peakimn

JITOro 16 basten 15 bubmmorexa [JOK
pasieiy https://m.edsoo.ru/7f41837¢c

PesepBHOE Bpems 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41837¢

OBILIEE KOJIMYECTBO
68 4 5

YACOB 110 [TPOTPAMME
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9 KVIACC

HaumeHoBanue KonuyectBo yacos
Ne DJIeKTpPOHHbIe (LM (POBbIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
NporpamMmel padoThI padoThI
Pa3nes 1. BemecTBO M1 XMMHYecCKHe peaKIIuu
IToBTOpEHUE U
11 yriayOieHne 3HaHu’ s { bubnuoreka [JOK
' OCHOBHBIX Pa3/IeIoB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa [IOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaKIUi
DNEeKTpoNIUTHYECKAs
13 IUCCOIIMAIINA. g { ! bu6nuoreka [IOK
' XUMHYECKUE PEAKIIUH B https://m.edsoo.ru/7f41a636
pacTBopax
Wroro no pasaeny 17
Paspnen 2. HemeTa/uibl M UX COeAMHEHUS
OO01mas xapakTepuCcTHKa
2.1 XI/II\I/:II/IIIGCKII/)IX SHSMGHTOB 4 1 Bubmuoreia LJOK
) https:/m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ['asorenst
OO01mas xapakTepucTHKa
P P bubmuorexa [JOK
2.2 XHMHUYECKHUX DJIEMEHTOB 6

VIA-rpynnel. Cepa u eé

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



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

COCIMHEHMS
OO6m1as XxapakTeprucTruKa
)3 XUMHUYECKUX DJIEMEHTORB . bubmuorexa [JOK
' VA-rpynmnsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop u UxX CoeqMHCHUS
OO6m1as XxapakTeprucTruKa
XAMHYECKUX DJIIEMEHTOB B 10K
nOIMOTEKA
2.4 IVA- . Yraepo
P }:HHH riepoaH 8 https://m.edsoo.ru/7f41a636
KPEMHUH B UX
COCIMHCHHUS
Hroro no pazneny 25
Pa3nen 3. MeTa/jibl M MX COeAMHEHUS
31 OO6mme cBoiicTBa 4 bubmuotexa [JOK
’ METAJIOB https://m.edsoo.ru/7f41a636
39 Baxneiinme MeTalIbl U 16 bu6nuoreka [IOK
' X COCIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pasaeny 20
Pasznea 4. Xumus 4 OKpysKammas cpeaa
41 BemectBa u Mmarepuasl B 3 bu6nuoreka [IOK
’ YKU3HH YeI0BEKA https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa [OK
p P https://m.edsoo.ru/7f41a636



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

68







HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
Ne n/ Tema ypoka DJIeKTpO e oBbIe 00pa3oBare e pecypc
n/n Ma yp K OMi9ecTRO SAC0R JIEKTPOHHbIE I (poBbIe 00pa3zoBaTebHbIE Pecypchl
Koutpo e IIpakTH4eckune
Beero POJIbHBI PaKTHYeCKH
padoThI padoThI

[Ipeamer xumun. Pons xumuu B

1 et 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d210c
JKU3HU YenoBeka. Tera u BemecTna
[TonsiTHE 0 METO/IAaX TIO3HAHHUS B

2 A 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d227e
XUMHH
[TpakTnueckast padora Ne 1 «IIpaBuna

a0oTHI B 1a0OpaTOpPUU U IPUEMBI

3 P paTop P 1 bu6mmoreka IIOK https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ 1abopaTOPHBIM
000py/I0BaHUEMY
Yucteie BemecTBa u cMecu. CriocoObl

4 = . 1 bu6mmoteka IIOK https://m.edsoo.ru/ff0d26ca
pasneneHus cMecei
[TpakTrueckas padota Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 bubmuoreka LIOK https:/m.edsoo.ru/ff0d2a6c
XUMHYECKUE dIIEMEHTHI. 3HAKH

7 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d2be8
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB

8 IIpocThle U CIIOXKHBIE BEIIECTBA 1 bubnuoreka L{OK https:/m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmuoteka [{OK https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2be8
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3aKOH MOCTOSHCTBA COCTaBa BELECTB.
Xumnueckasi popmyna. BaneHTHOCT

bubnmoreka [{OK https://m.edsoo.ru/ff0d2eae

0
aTOMOB XUMHYECKHUX JIEMEHTOB
1 OTtHOcuTeNbHAs aTOMHAs Macca.
bubnmoreka [{OK https://m.edsoo.ru/ff0d323¢
1 OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca
1 MaccoBas 10151 XUMHAYECKOTO
A bubnuoteka [{OK https://m.edsoo.ru/ff0d350¢
2 AJIEMEHTa B COCIMHEHUN
1 KonnuectBo BemecTBa. MoJIb.
bu6mmoreka LIOK https://m.edsoo.ru/ff0d5230
3 Momnsipnas macca
1 Du3nYeCKUe U XUMUYECKUE SABJICHUS.
bu6nmoreka LIOK https://m.edsoo.ru/ff0d37fa
4 XuMuueckas peakius
1 [Ipu3Haku U yCcIoBUsI TPOTEKaAHUS
p Y . p bu6mmoreka IIOK https://m.edsoo.ru/ff0d3al6
5 XUMHUYECKUX peaKkiui
1 3aK0H COXpaHEHUsI MaCcChl BEIIECTB.
P B bu6mmorteka IIOK https://m.edsoo.ru/ff0d3b88
6 XHWMHUYECKUE YPABHEHUS
| Boruncnenus KonmdecTa, Macchl
7 BEILECTBA 10 YPaBHEHUAM bu6mmoreka LIOK https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKLun
| Knaccudukanus XuMuIecKux
g peaxiuit (COeTMHEHUs, Pa3I0KEHUs, bubnmoreka [{OK https://m.edsoo.ru/ff0d3f34
3aMelieHus, 0OMeHa)
| M. B. JIoMOHOCOB — y4€HBIN-
9 sHIKIoNeAUCT. O000IICHHE 1 bubmuoreka [{OK https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUI
2 KontponbHas padota Nel o teme
P P bubmuoreka I{OK https://m.edsoo.ru/ff0d4290
0 «BemiecTBa U XUMUYECKUE PEAKLIUN



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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Bo3ayx — cmech razos. Cocras

2
) Bo3ayxa. Kucinoponx — anemeHT u bubmumoreka LIOK https:/m.edsoo.ru/ff0d448e
npocroe BeuiectBo. O30H
) ®du3nyecKue 1 XUMHIECKUE CBOMCTBA
) KHCII0po/ia (peakliuy OKUCIIEHNUS, bub6mmoreka LIOK https:/m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
) Crioco0bI morydeH s KHCI0poa B
3 71a00paTOPUU U MPOMBILIUIEHHOCTH. bubnuoreka L{OK https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoii 3QPeKT XMMUIECKOI
2 €aKI[UH, IIOHSATHE O
peaxtl bubnuoteka L{OK https://m.edsoo.ru/ff0d4790
4 TEPMOXUMHUYECKOM YPaBHEHHH, IK30-
Y SHJIOTEPMUYECKUX PEAKIIHIX
) Tonnuso (He(Th, yroiab U METaH).
5 3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro bubnuoreka [{OK https://m.edsoo.ru/ff0d4c4a
NPE0TBPALCHHS
) [TpakTuyeckas padora Ne 3 o Teme
6 «Ilonyuyenue u cobupanue bubnuoreka [{OK https:/m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3yYEHUE €T0 CBONCTBY
2 Bonopon — snemeHT u mpocToe
HOPOA P Bu6miorexa [[OK https://m.edsoo.ru/ff0d4ddo
7 BemiecTBo. HaxoxxaeHue B npupose
2 dusnyuecKkue U XUMUYEeCKHe CBOWCTBA
bu6nmoreka LIOK https://m.edsoo.ru/ff0d4dd0
8 BostopoJia. [Ipumenenue Bogoponia
2
9 [ToHsITHE O KMCIOTAX M COJSX bu6mmorteka IIOK https://m.edsoo.ru/ff0d50d2
3 Crioco0sI ToTydeHust BOAOPO/Ia B bu6mmoreka IIOK https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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naboparopuu

[TpakTrueckas padota Ne 4 o Teme

3
1 «[Tonydyenue u cobupanue BOAOPOA, bubnmoreka [{OK https://m.edsoo.ru/ff0d4{42
W3yYECHHUE Er0 CBOMCTB»
3 MoutsipHbiii 00bEM Ta30B. 3aKOH
P bu6mmoreka LIOK https://m.edsoo.ru/ff0d542e
2 ABoranpo
3 Brrunciaenus o6néMa, KOJIMYECTBA
3 BEIIECTBA ra3a I10 €ro U3BECTHOMY bu6nuoreka LIOK https:/m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA WJIK 00BEMY
Brruucienns 00EMOB Ta30B 10
YPaBHEHUIO PEAKIIMHA HA OCHOBE bubnuoreka [{OK https://m.edsoo.ru/ff0d5708
3aKOHA O0OBEMHBIX OTHOIIICHHI ra30B
3 ®dusznvecKue U XUMUYECKUE CBOMCTBA
bu6mmorteka IIOK https://m.edsoo.ru/ff0d587a
5 BOJBI
3 CocraB ocHoBanuii. [lonsitue 00
bu6mmoreka [IOK https://m.edsoo.ru/ff0d59¢2
6 WHJUKATOpax
Bona xak pacTBopuTeib.
3 HacepimenHnsie 1 HeHACHITIIEHHBIC
= - bu6mmoreka IIOK https://m.edsoo.ru/ff0d5b40
7 pactBopbl. MaccoBasi 10J1sl BEHIEeCTBa
B pacTBOpE
[TpakTrueckast padota Ne 5 o Teme
3 «ITpuroroBiieHnue pacTBOPOB ¢
P . . p up . bu6mmoteka IIOK https://m.edsoo.ru/ff0d5eba
8 onpeAeNEeHHON MacCOBOM J10JIeH
PacTBOPEHHOTO BEIIECTBA»
3 Kontponbnas padora No2 o teme
P P Bu6morexa LIOK hitps://m.edsoo.ru/ff0d6342
9 «Kucnopoa. Bogopoa. Boga»



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

4 Oxcuapl: coCcTaB, KinaccupuKays,
g Pucan bubnmoreka [{OK https://m.edsoo.ru/ff0d664e
0 HOMEHKJIaTypa
4 ITony4yeHue u XMUMUYECKUE CBOMCTBA
) KHUCJIOTHBIX, OCHOBHBIX U bubmuoreka I{OK https:/m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS,
Puican bubnuoteka L{OK https://m.edsoo.ru/ff0d67ca
2 HOMEHKJIaTypa
4 [Tonydyenue u XuMHUYECKHE CBOMCTBA
i B bu6mmoreka LIOK https://m.edsoo.ru/ff0d67ca
3 OCHOBaHMI
4 Kucnotsl: cocraB, kitaccudukanms,
bu6mmoreka LIOK https://m.edsoo.ru/ff0dfee2
4 HOMEHKJIaTypa
4 [TonyyeHne U XUMHUYECKHE CBOMCTBA
v bu6mmoreka IIOK https://m.edsoo.ru/ff0dfee2
5 KHUCJIOT
4 Conu (cpeanue): HOMEHKIATypa,
6 CIOCOOBI TOJTYyUYEHUS, XUMUYECKHE bubnuoreka [{OK https://m.edsoo.ru/00ad9474
CBOICTBA
[Tpaktuyeckas padora Ne 6. Pemenue
4 AKCIIEPUMEHTAIBHBIX 33724 110 TEME
P s but6mmoreka [IOK https://m.edsoo.ru/00ad9b7c
7 «OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COECTUHEHUI)
4 I'eneTnueckas CBSI3b MEXKAY KiaccaMu
y . bu6mmoreka [IOK https://m.edsoo.ru/00ad9a50
8 HEOPraHUYECKUX COCTMHEHUN
4 O06o0mIeHrne U cucTeMaTr3aIus
Hvl 8 bu6nmoreka LIOK https://m.edsoo.ru/00ad9cb2
9 3HAHUM
5 KontponbHas padota Ne3 o teme
| P P bubmuoreka I{OK https://m.edsoo.ru/00ad9ela
0 OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

coequueHui”

[IepBble NOMBITKU KJIACCU(PUKAIUU

5
) XUMHUYECKHX 3JIeMEHTOB. [ToHsiTHE O bubmuoreka I{OK https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX 3JIEMEHTOB
[lepuonuueckuii 3aK0H U
5 IIepuoauueckas cucreMa
pHOA bubnuoteka [JOK https://m.edsoo.ru/00ada52¢
2 XUMHYECKUX 35iemeHToB 1. 1.
MemneneeBa
5
3 Ileproapl, rpynbl, HOATPYIIIIBI bu6nuoreka [{OK https://m.edsoo.ru/00ada52c
5 Ctpoenue atomoB. CocTaB aTOMHBIX
bu6mmoreka LIOK https://m.edsoo.ru/00ada342
4 snaep. N3oTomsl
5 CtpoeHue IeKTPOHHBIX 000JI0UeK
5 aToMOB 2J1IeMeHTOB lleproanueckoit bu6mmoreka LIOK https://m.edsoo.ru/00ada6be
cucremsl /. 1. MeHaeneeBa
XapakTepucTuKa XUMHYECKOTO
5 3JIEMEHTA MO €T0 MOJIOKEHHUIO B
. bu6mmoreka LIOK https://m.edsoo.ru/00ada824
6 Ilepunonnueckoii cucreme /1. U.
Menneneesa
3nauenue [lepronnueckoro 3akoHa
5 JIsSI pa3BUTHS HAYKH B IPAKTHKA. 1.
LD K . pv A bu6mmoreka LIOK https://m.edsoo.ru/00ada96e
7 N. MenneneeB — y4€HbIH, IEAAror U
rpakJIaHUH
5 DNEKTPOOTPUIIATEILHOCTh AaTOMOB
pooTpHI bu6mmoreka [IOK https://m.edsoo.ru/00adaab8
8 XAMHYECKHUX 3JICMECHTOB
5 NonHas xumuueckas CBs3b bu6mmoreka IIOK https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

KoBanenTHas IoJIAApHasA XUMHUYCCKas

9
6
1 bubnmoreka [{OK https://m.edsoo.ru/00adaab8

0 CBSI3b
6 K e

OBAICHTHAA HENOBipHad 1 bu6mmoreka LIOK https://m.edsoo.ru/00adaab9
1 XUMUYECKast CBS3b
6
) CreneHb OKUCICHUS 1 bubmuoreka L{OK https://m.edsoo.ru/00adae28
6 OKHUCIUTENBHO-BOCCTAHOBUTE e

(HCITHTEIRHO-BOCCTAHOBITCILHBE 1 bu6mmoreka LIOK https://m.edsoo.ru/00adb076
3 peakiuu
6
4 OKHUCITUTENN U BOCCTAHOBUTEIIH 1 bu6mmoreka LIOK https://m.edsoo.ru/00adb076
6 Konrtponsnas padora Ne4 o treme
5 «Ctpoenue aroma. XUMHUYECKas 1 bu6nuoreka LIOK https:/m.edsoo.ru/00adb486

CBS3bY»

6 P i . 0606

C3CPBHRI YPOK © \I,H crme i 1 bu6mmoreka LIOK https://m.edsoo.ru/00adb33c
6 cHUcTeMaTu3aIs 3HaHUI
6 P i . 0606

C3CPBHRI YPOK © \I,H crme i 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9cb2
7 cHUCTeMaTu3aIs 3HaHUI
6 Pese i1 ypok. O600menne

PBHBI YPOK iH e 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0d61c6
8 cHucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOI'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KounyecTBo 4yacoB
DJIeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3y4YeHUS o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
n
[lepnonnueckuii 3aKoH.
bu6mmoreka [IOK
Ilepuonnueckas cucrema
1 https://m.edso0o.ru/00adb59
XUMHUYECKHUX 3JIeMEeHTOB JI. .
U. Menpeneesa }
3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
W3MEHEHUU CBOMCTB
1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX HJIIEMEHTOB p
MEPBBIX TPEX MEPUOIOB B
Knaccudukanus u bubnuorexa [JOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPTaHUIECKHMX BEIIECTB 2
Bunpl xumMudeckou CBSI3U U but6mmorekxa [JOK
THUIIBI KPUCTAININYECKUX 1 https://m.edsoo.ru/00adbac
pemméTox 6
Konrponsnas padora Nel
no teme «IloBropenue u
yri1yOieHre 3HaHu| 1 1

OCHOBHBIX Pa3/IeoB Kypca
8 kmacca»



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

Knaccudukanus

bu6mmoreka [JOK

6 XUMUYECKHUX PEAKLUU 110 https://m.edsoo.ru/00adbeb
Pa3IMYHBIM MMPU3HAKAM 0
[IonsaTue o ckopoctu
. bu6mmoreka [JOK
XUMUYECKON PEaKIuu.
7 https://m.edsoo.ru/00adbe9
IToHsATHE O TOMOI€HHBIX U .
TeTEPOreHHBIX PEAKIIHAX B
TTousTie 0 XUMHYECKOM
paBHOBecuu. DaKkTOPHI,
bubmuoreka [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEeaKIuy 1 .
[MOJIOKEHUE XUMUYECKOTO -
paBHOBeCHUS
OKHCIUTEIIBHO- bu6mmoreka [JOK
9 BOCCTaHOBMTECIIbHBIC https://m.edsoo.ru/00adcad
peaxiuu [§
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanu. CHIbHBIE U g
CJTa0bI€ AIEKTPOIIUTHI -
bu6mmorexa [{OK
HNonnsie ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakimit g
XUMHYECKHE CBOMCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBAHUI B
12 https://m.edsoo.ru/00add5d

CBETE MPEJCTABICHUNA 00
AEKTPOJIUTUYECKON

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

Jucconruanu

XUMHYECKHE CBOUCTBA
CoJIell B CBETE

bu6mmoreka [JOK

13 MIpPEJICTaBICHHA 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIUCCOIUAIIIN
bu6mmoreka [IOK
[TonsiTue 0 TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmete i bubmuoreka [JOK
15 . https://m.edsoo.ru/00addd1
cHUCTEeMaTH3aIus 3SHAaHUH )
[TpakTnyeckas padora Ne 1.
bu6mmorexa [IOK
«Pemenue
16 https://m.edsoo.ru/00addbf
OKCIIEPUMEHTATBHBIX .
3a71a9d» -
Konrponbnas padora Ne2
1o TeMe
bu6mmoreka [JOK
«INEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JIACCOIUAITNS. 0
XHUMHUYECKUE PEAKIINHN B B
pacTBopax»
OO0mas xapakTepuCTHKa
P P bubmuorexa [JOK
TraJloreHOB. XUMHUYECKHUE
18 . https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMeEpE )
XJIopa B
19 Xnopoogopoa. ComnsiHast bu6mmoreka [IOK



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, XUMHWYCCKUC
CBOMCTBA, IIOJIy4ECHHUE,
IpUMEHEHHE

https://m.edsoo.ru/00adel0
4

[IpakTuyeckas padora Ne 2
1o reme «llonyyenue

bu6mmoreka [JOK

20 . https://m.edsoo.ru/00ade34
COJITHOM KHUCJIOTBHI, g
U3y4EHUE €€ CBOUCTBY» B
Beruucnenus no
bubmuorexka [JOK
YpaBHEHUSAM XUMUYECKHUX
21 . https://m.edsoo.ru/00ade48
peakIui, eciiv OANH U3 g
PEareHTOB JIaH B U30BITKE B
bu6mmoreka [IOK
OO01mas xapakTepucTHKa
22 https://m.edsoo.ru/00ade64
251eMeHTOB VIA-Trpynbl .
AmoTponHbie
MOIU(PUKAIIUN CePBI.
¢ P N bubmuoreka [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. .
XUMHUYECKUE CBONCTBA -
cepbl
CepoBoaopo1, CTpOCHHUE, bubnmnoreka [JOK
24 buznyecKkue 1 XUMHUYECKHEe https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcunsl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edsoo.ru/00adea?

XMMHYECKHUE CBOMCTBA,
MIPUMEHEHUE

8



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

XUMHUYECKUE PEAKIIUU,
JIS)KAIIe B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a

bubmuoreka [JOK

26 MOJTyYEHUS CEPHOM https://m.edsoo.ru/00adec8
KHUCTIOTBI. XUMUYECKOE a
3arpsi3HEHUE OKPY Karolei
CpeJibl COETMHEHUSMHU CEPhI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 JIOJIM BBIXO/J1A MPOAYKTA https://m.edsoo.ru/00adec8
peaxkuu a
OO01mas xapakTepucTHKa
3J€MEHTOB V A-Ipynisl. bubnuorexa [JOK
28 | As3oT, pacpoCTpaHEHUE B https://m.edsoo.ru/00adeea
npupoze, Gpuzndeckue u 6
XUMHYECKHUE CBOMCTBA
AMMHUaK, ero punveckue bubnuorexa [JOK
29 1 XUMHYECKHE CBOMCTRA, https://m.edsoo.ru/00adf00
MIOJIy4YEHUE U IPUMEHEHUE 4
[Tpaktuyeckas padora Ne 3
bu6mmorekxa [JOK
no teme «llonmyuenue
30 https://m.edsoo.ru/00adf18
aMMHaKa, U3y4eHHUe ero 0
CBOMCTB» =
A30THas KucoTa, eé bu6mmorekxa [JOK
31 ¢du3nueckrue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
bubnmoreka [JOK
32 | MHcnonb3oBaHHE HUTPATOB 1

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



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

Y COJIE aMMOHMUS B
KaueCTBE MUHEPAIIbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKPY Karolei
Cpelbl COeTUHEHUSIMU
azoTa

[e]

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

bu6mmoreka [IOK

33 https://m.edsoo.ru/00adf68
buznyecKkue 1 XUMUYECKHE .
CBOIICTBa, MOJIy4ECHUE B
Hcnons3oBanue pocharon
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenwuii. 3arpsi3HeHue https://m.edsoo.ru/00adfc2
MIPUPOTHOM Cpeibl 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
pacnpocTpaHEeHUE B
35 https://m.edsoo.ru/00adfd9
npupoje, GU3NYecKue u .
XUMHYECKHE CBOMCTBA -
Oxcunsl yriaepoaa, ux
¢du3nueckrue 1 XUMHUYECKHE bubnnoreka [JOK
36 | cBoiicTBa. DKOJIOTUUECKUE https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C €
okcuaom yriepoaa (IV)
N bubmuoreka [JOK
VYronpHas KUcIoTa u €€
37 https://m.eds00.ru/00ae006

COJIn

Y



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

[Tpaktuyeckas padora Ne 4
no teme "[lonyuenne

bu6mmoreka [JOK

38 YIJIEKUCIIOTO rasa. https://m.edsoo.ru/00ae027
KauectBennas peakius Ha e
KapOoHaT-HOH"
[lepBoHavasIbHBIC TOHSATHUS
bubmuoreka [JOK
00 opraHMYecKux
39 https://m.edso0o.ru/00ac054
BEIIIECTBAX KaK O .
COEIMHEHUSIX YTiepoaa -
. bu6mmoreka [IOK
Kpewmnuii u ero
40 https://m.edsoo.ru/00ae080
COCTUHCHHUS N
[TpaxTiueckast padorta Ne 5.
Pemienue
bu6mmorexa [IOK
HKCIIEPUMEHTAJIbHBIX 3a7a4
41 . https://m.edso0o.ru/00ae0bf
o TeMe «Baxnemue 5
HEMETaJUIbl U UX B
COCTUHEHUS»
Konrtponbnas padora Ne3
. bu6mmorekxa [JOK
o TeMe «BaxnHenume
42 https://m.edsoo.ru/00aelel
HEMETaJIbl U UX g
COCTUHEHUS» =
OO01mas xapakTepucTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorekxa [JOK
43 MeTauioB. MeTtamnueckast https://m.edsoo.ru/00ae103

CBSI3b M METAJUIMYECKas
KPUCTAIUINYECKAS PEIIETKA.

€



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

dusnueckue cBoiicTBa
METAJJIOB

XUMHYECKUE CBOUCTBA

bu6mmoreka [JOK
METaJLIOB.
44 . https://m.edsoo.ru/00ael 15
DIEKTPOXUMUYECKUN Psif p
HAINpPsDKSHUH METaJUIOB a
OO611He crocoobl
MOJTyYEHUST METAJUIOB.
CnnaBel. Berauciaenus mo bubmuoreka [JOK
45 YPaBHEHUSAM XMMUUYECKUX https://m.edsoo.ru/00ael 15
pEaKIMii, €CJIU OJIUH U3 6
PEareHTOB COJCPIKUT
npuMecH
ITousTue o Koppo3uu bubnmorera [TOK
46 pP https://m.edsoo.ru/00ael127
METaJIOB g
bu6mmoreka [IOK
47 [Ienounbie METAIIBI https://m.edsoo.ru/00ael4b
2
OKCHIBI ¥ TUAPOKCHUIBI bubmmorera [TOK
48 P https://m.edsoo.ru/00ae14b
HATpUS U Kaaus 5
[[lemounO3eMeNbHBIE bubnmoreka [JOK
49 METaJUIBI — KaNbIUH U https://m.edsoo.ru/00ael 5e
MarHuii 8
50 BaxkHeiinmme coequHeHNs bubmmoreka [JOK

KaJIbI[HS

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

[e]

O060061EeHNE U

51
cHCTeMaTh3alys 3HaHUH
JK&cTkocTh BOJBI U bubmorera [IOK
52 . g https://m.edsoo.ru/00ael88
CrocoObI €€ ycTpaHeHUs 6
[TpakTuyeckas padora Ne 6 bubnuoreka [IOK
53 1o Teme "KECTKOCTH BOABI https://m.edsoo.ru/00aelae
¥ METOIbI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
54 AmomMuHui https://m.edsoo.ru/00aelc6d
4
. bu6mmoreka [JOK
AMdoTepHBIe CBOMCTBA
55 Gotep https://m.edsoo.ru/00aelc6
OKCHJa U THIPOKCH]IA 4
bu6mmoreka [JOK
56 Kemneso https://m.edsoo.ru/00ae1d8
6
Oxcupl, TMAPOKCUIBI U bubnuorexa [JOK
57 conu xkenesa (II) u xenesza https://m.edsoo.ru/00ae35e
(I11) 6
58 O6o0meHue u
CHCTeMaTu3aIys 3HAHUI
[TpakTrueckast paborta Ne 7.
bu6mmoreka [JOK
Pemrenne
59 https://m.edsoo.ru/00ae3de

AKCIEPUMEHTAIBHBIX 3a7a4
no teMe «BakHeiimue

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

METaJJIbI U UX
COCOAUHCHUA

Beruucnenus no
YpaBHEHUSAM XUMUUYECKHUX
peaKkuuii, €CJid OJJMH U3
peareHTOB J1aH B U30BITKE

bu6mmoreka [JOK

60 https://m.edsoo.ru/00ael 75
WJIU COJICPYKUT MPUMECH. 0
Brruncienns maccoBoit -
JIOJTU BBIXO/1a IPOJYKTa
peaKIuu
61 O06o0061IEHNE U
cucTeMaru3anus 3HaHuil
KonTponbnas padota Ned
2 o teMme «Baxknaelimue
METaJUIbI U UX
COEIUHEHUS
BemectBa u matepuansi B bubnunorexa [JOK
63 [IOBCEIHEBHON KU3HNA https://m.edsoo.ru/00ae3f5
yeroBeKa 0
bu6mmorekxa [JOK
XUMUYECKOE 3arpsi3HEHUE
64 . https://m.edsoo.ru/00ae427
OKPYXKArOIIeH Cpebl 0
bu6mmorekxa [JOK
Ponp xumun B pereHnn
65 https://m.edsoo.ru/00ae427
IKOJIOTMYECKUX MPOoOIeM 0
66 Pe3epBHBIN ypoOK. bubnmoreka [JOK

0O000menue n

https://m.eds00.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

cucTeMaTu3alus 3HaHuU a
Pe3epBHbIii ypoOK. bubnmoreka [JOK

67 O060061EHNE U 1 https://m.edsoo.ru/00adb33
cucTeMaTu3alus 3HaHui c
Pe3epBHbIit ypoOK. bubnmoreka [JOK

68 0O00011EeHuEe U 1 https://m.edsoo.ru/00ad9cb
cHUCTeMaTU3als 3HAHUN 2

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

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

» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIIECTBO
«3narensctBo «IIpocBemienue»

YMK Xumus Pynzutuc u @enpaman

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Papeukuii A.M. Jlunaktuueckue MmaTepuaisl 8-9 kiacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://kvlar.ru/doc/e-class/him/him-8/index.html






