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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBaTenpHON  TporpaMMbl ~ OCHOBHOro  obmiero  oOpa3oBaHus,
npencrasiieHHbix B GI'OC OO0, a takxe Ha ocHOBe (enepanbHON paboueit
IpOrpaMMbl BOCHUTAHUS M C Y4ETOM KOHIICTIIMM MPENOoJIaBaHusl Y4eOHOIro
npenmera «XuUMHs» B 00pa3oBaTeNbHBIX  opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumMuu Aa€T MpeACTaBICHUE O LIENAX, OOl cTpaTeruu
oOy4eHHs, BOCIHMTAHMS M PA3BUTHS OOYUYAIOIIMXCA CpEACTBAMHU Y4eOHOTO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIepIKaHHe,
IpeIyCMaTpPUBAET PACIPEEICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszienaM M TemMaM MNpOorpaMMbl MO XMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIHbHOCTh M3YYCHHUS XUMHUU C YU4E€TOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydYarImuxcs, ONpenesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuy TpedoBaHUI K pe3yJbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTEIbHON
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yipTaTaM OOydYeHUs XMMHHM Ha YpPOBHE IeJiel W3y4deHUus mpeaMera u
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOCHHIO y4E€OHOTO COJICP KaHMUSI.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocs, ero NpeJCTaBICHUN 0 MaTEPUAILHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOMPEBPAIEHUIX
SHEPTrUud U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTIX PEHICHUS I100aJbHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3alli  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYphl JIMYHOCTH, €€ oOmed u (yHKIMOHATLHOM
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaronuxcsi, HaBBIKOB WX CAMOCTOSTEIBHOW y4eOHON J1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B IPO()ECCHOHATILHOM eI TEIbHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIAJa HA EAUHCTBO TMPHUPOJBI M  YEJOBEKa, SBIACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
oOyyJarommxcs;

croco0CTBYeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIad 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 xumum Ha ypoBHE OCHOBHOTO 00I1Ier0 0Opa3oBaHUsS OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIMUMHKCS CHCTEMbI TMEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPraHMYECKON XMMHUU U HEKOTOPBIX OTHAEJIBHBIX 3HAYMMBIX MOHSTHI
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XuMHU4Yeckor peaknuu. OO 3TH CHUCTEMBI CTPYKTYPHO OpPraHHU30BaHBI II0
MPUHIIMITY TOCIEI0BATEILHOIO PA3BUTHS 3HAHUKW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUNA 00 JJICKTPOIUTHYCCKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEILHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIIUM OOBACHCHUS W
MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJICTABICHUS] O XHWMHUYECKON COCTaBJIAIONICH HAaydyHOW KapTHHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/bl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B HayKe. M3ydeHrne XUuMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKaroluid MHDY,
«buonorus. 5—7 knacce» U «PU3KKaA. 7 KIaccy.

[Ipy wu3ydeHUH XUMHUH TPOUCXOAUT (POPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOIO  ©CTECTBO3HAHMS,
MPAKTUYECKON JeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOK KyJIbTYphl. 3ajlaya y4eOHOro MmpeaMeTa COCTOMT B (HhOPMHUPOBAHHUH
CHUCTEMBl XMMHUYCCKMX 3HAHMH — BaXKHEUINMX ()aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAYYHBIM METOAaM IO3HAHUS MpPH
W3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTHUHU
MO3HABATEIbHBIX YMEHUUW M HMX NPUMEHEHUHM B Yy4eOHO-IIO3HABATEIHBHOW H
y4eOHO-HCCIIeIOBATENIbCKON  ACATEILHOCTH, OCBOCHHUM IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

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

— (opMHUpOBaHHE HWHTE/UICKTYaJdbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM0o00pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM KU3HH,

— HampaBJICHHOCTh OOyYECHHS Ha CHCTEMaTHYeCKOe MNPHOOIICHHE
00y4Jaronmxcsi K CaMOCTOSITEIHHOM MO3HABATEILHON JESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (JOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  of0ecriedyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOyJaroIMMUCs  OMbITa  Pa3HOOOpa3HOW  JEATEIBbHOCTH, TO3HAHUS U
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB ACATEIbHOCTH;

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



OKpY’KaloIlero MUpa, UCIoJIb3ysl 3HAHUS U ONBIT, OJYYEHHbIE NMPU U3YYCHUHU
XUMUH, TPUMEHATh UX MPH PEIIeHWH TpoOJieM B TMOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— QopmupoBaHue y O0O0ydYarONIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XHWMHYECKHUX 3HAHUW JUI BBIPAOOTKH SKOJOTHYECKH
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduis W  HaMpaBJICHHOCTH
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 HEJICIIO).



COIEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. dPuU3nNUecKue CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BeulecTB. [[oHATHE O METOAAaX MO3HAHUA B XUMHUU. YHUCTHIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

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

Xumnueckas (opmyna. BalleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHUH.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  B3aumocBsa3b
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €IMHHUIl BEHIECTBA. Pacyérel 1o
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUs MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpHUH
U npuéMamMu oOpalleHus C Ja0opaTOpHBIM O00OPYTOBaHUEM, H3YYCHHE W
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBJIeHUE BOCKA, TassHUE JIbJa, paCTUpAaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
NPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCIHCTBHE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pas3oKeHHe caxapa, B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue rugapokcuna meau (1) nmpu HarpeBanuu, B3auMoOICHCTBHE
xenesza ¢ pactBopom coiu meau (1), uzyuenue crnocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  TUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKU IIOBAPEHHOW COJHM, HAOIIOJEHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OIbITA, WUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemiecTBO. HaxokneHue kucimopoga B Mpupoje, (Ppu3nyeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoma. CrocoOsl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aJuToTponHas MOAU(PUKAIIHS KUCIOPOIa.

TernoBoit d3hPexT XUMUYIECKON peakiuu, TEPMOXUMHUUYECKUE YPAaBHEHHSI,
9K30- U DHJIOTEPMUYECKHE peaKiuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHHE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxokaeHuwe Bomopona B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyenusi. KUcioTel v cou.

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

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
HaceolllleHHbIE ¥ HEHACBIIIEHHBIE PACTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBass [0ns BeEHleCcTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BO/JIBI.
OcHoBanusi. Ponb pacTBOpOB B MpPHUPOAE U B KU3HU 4eioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeguHeHuit. Oxcuanl. Knaccudukanms
OKCHJIOB:  cojieoOpasyromide (OCHOBHBIC, KHUCIOTHbIC, amM(pOTEpHbIE) W
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MuecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanusa. Knaccuduxanuss OCHOBaHMM: IMIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHUi. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

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

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

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCJIOpPOAa B  BO3IYXE,
MOJIy4eHHE, COOMpaHHue, paclo3HABAHME W HU3YYCHUE CBOICTB KHUCIOpPOA,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpasllaMl OKCHJIOB U OIMCAaHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHHeE,
pacno3HaBaHWE M M3Yy4YE€HHE CBOICTB BOJOpoja (TOpEeHHE), B3aUMOICHCTBUE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOxkHO MCIONIb30BaHUE BUICOMATEPUATIOB),
HaOoIeHHe O00pa3lloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOEHHOCTEW pacTBOpEHHs BEHIECTB C Pa3IUYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENCIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBHE BOABI C METAIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIAcCOB, HAOJIOJCHHE W3MECHECHHUS
OKpAaCKM MHJHUKATOPOB B pacTBOpax KHUCIOT M IIEJIOYEH, U3YYCHHE
B3aumojiericTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIUN HEUTPAIU3ALNUU, [TI0JyYEeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 33Ja4 10 Teme «BaxHeWime KiacChl HEOpPraHMYECKHUX
COCIMHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XMMH4YeCKasi CBSI3b.
OKHcaAnTeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBble TOMBITKH KiIacCU(pUKAIIMN XUMHYECKUX 3JIeMeHTOB. [loHatue o
IpyIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U UIEIOYHO3EMEIbHBIE METAJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepunonnueckuit 3akoH. [leproandeckas cucTreMa XUMHYECKUX JJIIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOIHAS (POPMBI
[lepuoanueckort cucrembl xumuueckux osiemeHToB JI. WM. Mengeneesa.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CrtpoeHue AIeKTPOHHBIX 000JI0YEeK aTOMOB IEPBBIX 20 XUMHUECKUX 3JIEMEHTOB



[Tepuonnueckou cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOTaM.
3nauenne Ilepuonuueckoro 3akoHa u IlepmoanMdeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pPa3BUTHUS HAyKu U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumudeckass cBs3b. KoBaneHTHas (mossipHass W HEMOJSpHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBS3b.

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

Xumuyeckuii IKCnHepuMeHm

U3y4eHHe 0Opa3lloB BEIIECTB METAJIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUJPOKCHUAA IIMHKA C PacTBOpaMU KHUCJIOT U IIET0YEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanusi MeXNpeAMETHBIX CBSI3EH MPU M3Yy4YCHUU XUMHUU B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIH (aKT, THUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KIacCHUUKAIUi, IEePUOTUIHOCTD,
HaOJII0/ICHNE, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJECKTPUYECKUN 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIeCTBa, a3, (U3MYECKHUE BEIIUYHHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
ITOJIE3HBIE UCKOITAEMBbIE, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U WX
COCIMHCHUHW B COOTBETCTBHHU C IIOJIOKEHHUEM 3JIEMEHTOB B [lepuomnueckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

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

Kimaccudukanmuss W HOMEHKIATypa  HEOPTaHMYECKMX  BEIIECTB.
XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaMm
HEOPTaHWYECKUX COCIMHECHUMN, TCHETUYECKAasl CBSI3b HEOPraHMYECKUX BEILIECTB.

Kimaccupukanuss XMMUYECKUX PEAKIUA MO Pa3IMYHBIM HpH3HAKaM (I10
YUCITYy M COCTaBYy yYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY d(DdeKTy,
0 HW3MCHCHUIO CTEIEHEW OKHUCICHUS XHUMHYECKHUX  DJIIEMEHTOB, IO
o0paTUMOCTH, TIO YYacCTHIO KaTalau3aropa). JK30- H DJHIOTEPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTr XxUMUYeCKOW peakiuu. [lonstre 06 0OpaTUMBIX U
HEOOpPaTUMBIX XHMMHYECKHX peakiuusx. [loHATHE O TOMOTCHHBIX H



reTeporeHHbplXx peakiusax. llonstue o karanuse. IloHsiTHE O XMMHUYECKOM
paBHOBecUU. PaKTOphI, BIMSIIOIINE HA CKOPOCTh XUMHUYECKOW peakuuu |
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENFHO-BOCCTAHOBUTEINILHBIE — PEaKlUU, JJICKTPOHHBIM OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKOM  OUCCOUMALMHU.  ODJNEKTPOJIHUTBI U
HERNEKTPOIUThl. KaTrhoHbl, aHMOHBI. MexaHu3M JUCCOLMALHUKM BELIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMeHa, TOJIHBIE U COKpalléHHble MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBAaHUM M COJIEH B CBETE MPEJCTaBICHUN 00 AIEKTPOIUTHYECKOM
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O THAPOIIN3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — METAJIOB M HEMETAJIOB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xyopuga HaTpusl), HUCCJIEJAOBAHME 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCa TUCCOUUAIMU KHUCIIOT,
IesI04ei u cojieit (BO3MOKHO UCIIOIb30BaHUE BUIEO MATEPUAJIOB), IPOBEACHHUE
OTBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIMA
(ropenue, peakuuu pa3JIokKEeHuUs, COEMHEHHS), pacro3HaBaHHE
HEOPraHMYECKUX BEHIECTB C IMOMONIBI0O KAYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucienus. CTpoeHue u GU3n4IecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XWMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCTBHE C METAJNIaMH, HEMETaulaMH, LIeJI0o4aMu). XJIIOPOBOIAOPO.
CosiHasg KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJyUYeHUE, MpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOAOPOJA HA OpraHu3M 4YelloBeKa. BakHelume XJIopHuabl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHn OKucieHus. CTpoeHue u pu3nuecKue
CBOWCTBAa TMPOCTBIX BEHIECTB — KHCIOpPOAAa H  cepbl. AJUIOTPOMHBIC
MOIU(PUKAIUYA KUCIOPOIa U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOPOI,
cTpoeHue, (U3MYecKue U XHUMHYEeCKue CcBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KuCIOTa, (U3UYECKUE W
XUMUYECKHE CBOMCTBa (0OOIME Kak TPEICTABUTENs Kiacca KHUCIOT U
cnerupuyueckre). XuMUYECKUE PEAKITUH, JICKAITUE B OCHOBE MPOMBIIIJIEHHOTO
crioco0a TMoMy4deHus: cepHoil KHUcIOThl. [IpuMenenne cepHort kuciotel. Comnu
CCPHOI KHCIIOTBI, KA9ECTBEHHAs! Peakuys Ha Cyinbdar-noH. HaxoxaeHue cepel
1 e€ COeAMHEHUI B mpHUpoae. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCMHEHUAMU Cepbl (KUCIOTHBIC O, 3arPSA3HEHHE BO3IyXa U BOJAOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mras xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEINEHU OKUCIEeHUsA. A30T, pacnpoCTpaHEHHE B



npupoje, hpuzndeckue U Xumuieckue cBoiicta. KpyroBopot azora B mpupo/e.
AMMHaK, ero pU3nYecKne U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpelCTaBUTENs Kiacca
KUCIOT W crnenuduieckue). Vcnonp3oBaHue HUTPATOB M CoJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0XK/IH, 3arpsiI3HEHNE BO3/yXa, MOYBBI
u BojIoéMoB). Docdop, amnorpornHbie Moaudukanuu dhocdopa, puzndeckue u
xumuyeckue cBoictBa. Oxcun docdhopa (V) u  dochopnas xkuciora,
du3nyueckre U XMMUYECKUEe CBOMCTBA, noxydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mas  xapakrtepuctuka oanemeHToB |IVA-rpynnel.  OcoOGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUA. YTJIEPO, aUIOTPOIHbIE
MOAU(PUKALIUUA, PACTIPOCTPAHEHHE B NPHUPOAE, (PU3MYECKHEe U XUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuibpl yriaepoja,
uX (QU3NYECKHe U XUMUYECKHUE CBOWCTBA, JCHCTBHE HA KUBBIC OpPraHU3MBI,
MOJIyYCHHE U MPUMEHEHHE. DKOJIOTHUYECKHUE MPOOJIEMbl, CB3aHHBIE C OKCHUIOM
yraepoga (1V), rumore3a rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YronpHas kuciora u €€ CcoiM, UX (U3MYECKHE M XUMHUYECKUE
CBOMCTBa, MOJy4YyeHHE W MpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi KucioTa). [lpupopHble HCTOYHHMKH  yTIEBOAOPOAOB  (YToJb,
IPUPOAHBIN ra3, HedTh), IPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U NPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojiax — U UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX M HEOPTAHUUECKUX COCTUHECHHM.

Kpemunii, ero ¢usnyeckue W XUMHUYECKHUE CBOMCTBA, MOJYyYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIMKAThI, UX UCIIOJI30BAHUE B
OBITY, B IPOMBIILICHHOCTH. BaxkHelme cTpouTenbHble MaTepuaibl: KEPaMHKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. IIpodiemMbr 6€30macHOTO UCTOIb30BaAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHUE KAaUECTBEHHBIX PEAKIIMN HA XJIOPHUI-UOHBI U HAOIIOICHUE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpa)karolirue (PrU3ndecKkue U XUMHUUIECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHMH (BO3MOXKHO HCIOJb30BaHHE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3lamMu XJIOPUIOB (TaJOTeHUIIOB),
O3HAKOMJIEHHE C oOOpa3iamMu cepbl U €€ COCIUHEHUSAMH (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEpPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHCIOTHI, MPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcyiabharT-uoH W HaOMIOIeHWe TMpu3HaKa e¢
MIPOTEKaHUs, 03HAKOMJICHHE C (DU3UYECKUMH CBOMCTBAMHU a30Ta, (hochopa u ux
COCNMHEHUI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBOWCTB aMMHAaKa, NPOBEICHHWE KAYECTBEHHBIX DPEAKIMA Ha HOH



aMmMmoHMsT W ¢docdaT-uoH W U3yYEHHUE TPU3HAKOB MX MPOTEKaHUS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHUE MOJCICH KPUCTALTUYECKUX
pemérok anMaza, Tpaduta, dyiepeHa, O3HAKOMJIEHHE ¢ IMPOIECCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IpPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HaBaHWE W HM3y4YCHHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3YyYECHUE MPU3HAKOB HUX IMPOTECKAHMS, O3HAKOMIJICHUE C
NPOAYKIMENH CHUIMKATHOW IPOMBIINUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
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
. . MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTajuioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKAas KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN Pl
HANPsDKECHUM MeTauioB. PHU3MYECKMEe M XUMHYECKHME CBOMCTBA METAJIJIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XAMUYECKHUX 37eMeHTOB [[. 1. MeHnneneeBa, CTpoeHHE NX aTOMOB, HAXOXKICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NpUMEpPEe HATPUS U
kamust). Okcuapl M THAPOKCHABI HATpUSA W Kajaus. [IpuMmeHeHHe IeI0OYHbIX
METAJIJIOB U UX COCIMHCHUU.

[IlemoyHO3EMENBHBIE METAUIBI MarHui W KAJIbLUHWHK: TIOJIO)KCHUE B
[lepuomnueckont cucreme xumudeckux osnemeHtoB JI. WM. Menpgeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoae. Puzmueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kaubliusa. Baxknelime coeauHeHUs Kaiablius (OKCHI,
TUAPOKCU/I, colin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHUS.

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

Keneso: nomoxenue B [leppognyeckor cCUCTEME XMMHUYECKUX DJIEMEHTOB
J. 1. MenneneeBa, CTpOCHUE aToMa, HAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHUYECKHEe CcBoMcTBa xkene3za. Okcuapl, THAPOKCHAbBl U conu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKChepuMeHm:

O3HAaKOMJICHHE ¢ oOpas3llaMd METa/UIOB M CIUIaBOB, MX (DU3UYSCKUMU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTATOB KOPPO3WU METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIBIIUS W HATpPUsS C BOJIOH (BO3MOXKHO HCIOJb30BAaHHUE BHACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCAa TOPEHUS JKEJIE3a B KUCIOPOE
(BOBMOXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), TMPU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KEJe3a
(1) u xenesa (Il), memu (Il), HaOmrOmEeHWE W OMHCAHUE MPOIECCOB
OKpalllMBaHWsl TUIAMEHM HWOHAMU HaTpus, Kaiusg M Kajablus (BO3MOXKHO
HCIIOJIBb30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOKMCTB
TUJIPOKCHIA ATFOMUHUS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCIEPUMEHTAIbHBIX
3aj71a4 1o TeMe «BaxxHenme MeTaibl U UX COCIUHECHUS.

XHUMHUS M OKpY:KaloLas cpeaa



BemecTBa n maTepuainbl B MOBCEAHEBHOM KM3HU 4YeliOBeKa. be3omacHoe
WCII0JIb30BaHUE BEIICCTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH cpeabl (MpeeabHas J0myCcTUMas
KOHIIeHTpamusi BemiectB, pgaigee — IIJIK). Ponsp 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-HAYUHBIX
MOHATUM, TaK W TIOHATUM, SIBISIOMIMXCS CHUCTEMHBIMH JIJI1 OTIEIbHBIX
IPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MMOHATHS: HAYYHBIN (aKT, TUIOTe3a, 3aKOH,
TEOpHs, aHaJIM3, CHUHTE3, KiacCH(UKamus, IepUOJUIHOCTh, HAOII0JICHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHUE, MapHUKOBBIMA
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

dusmka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
M30TOIIbI, PaJMOaKTUBHOCTb, MOJICKYJa, SJEKTPHUUYECCKUM 3apsiji, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JHUAJECKTPUKH, (HOTOIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe€  COCTOSIHME  BEIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pEImETKa, CIUIaBbl, (PU3HYECKHUE BEIUYHMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, SKOCUCTEMa, MUHEPAJIbHBIC
yI00peHns, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbBIC BEIICCTRA.

['eorpadmsa: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IMMOPOMIBI,
TIOJIC3HBIS HCKOTIaeMBbIe, TOILTUBO, BOJTHBIC pecypchl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUMS ITPOI'PAMMDBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHON  JEATENIBHOCTH B COOTBETCTBHM C  TPaJAWLHMOHHBIMU
POCCUHCKUMH COLMOKYJIbTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMH B OOIIECTBE MpaBUIaMU U HOPMaMHU MOBEICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyHarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OpPHUEHTAUUWA H
pacIIMpeHne ONbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

LHEHHOCTHOTO  OTHOUIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIWIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIKEHHSIX UM OTKPBITHSIX MHPOBOH H
OTCUECTBCHHOM XUMHUHU, 3aMHTEPECOBAHHOCTM B HAy4YHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHUKATHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO IMOJE3HOM, y4eOHOUCCIEeN0BAaTEILCKOM, TBOPUYECKON U JIPYTUX
BUJIaX JICSITEIbBHOCTH, TOTOBHOCTH K PA3HOOOpPa3HOWM COBMECTHOM JIEATEILHOCTH
IIPY BBIMIOJHEHUU Y4€OHBIX, O3HABATEIBHBIX 33/1a4, BHITOJTHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEMJICHUS K
B3aMMOIIOHMMAHWIO W  B3aUMOIIOMOIM B  Tpolecce OTOM  yueOHOi
NEATEIIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEJCHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU IMOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJITHOM CPEIOH, O POJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
M0 XHMHH, HEOOXOJMMbIE IJisi OOBSICHEHUS HAOII0IaeMbIX TIPOILIECCOB H
SBJICHHUM, TMO3HABATEIIbHOW, MHGOPMAIIMOHHON M YWUTATEIhCKOW KYJIBTYpPHI, B
TOM YHCJIIE€ HaBBIKOB CaMOCTOATEIBbHON padOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMHU  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEeC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIEI0BATEIHCKOM
NeSTeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0Y4YEHUS B
JIaJIbHCUIIIEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEACTBUN U
HETMIPUSITUE BPEIHBIX TPUBBIUEK (YMOTPEeOJEHUS aJIKOToJisl, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOJeHUS TpaBuid  O€30MaCHOCTH  TpHU
oOpalieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM KU3HU;

5) TpyA0BOro BOCIIHTAHHS:

UHTEpEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUIYAIbHON  TPaeKTOpUM TMPOJOJDKEHUST 00pa3oBaHUsl C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JIOTrNYeCcKOro BOCTIMTAHUS

AKOJIOTUYECKU I€JeCO00pa3HOe OTHOIIEHHWE K MPHUPOAE KaK HMCTOYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIlIeCTBOBaHUS, TIOHUMAHUE IEHHOCTHU 3JJ0POBOTO
u Oe3omacHoro obpasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HMUeCKOMY U TMICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
npaBuil OE30IaCHOTO TMOBEJEHUS TpU paboTe C BEIIeCTBAMM, a TaKXe B
CUTYaIMIX, YTPOXKAIOMINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, 15
pelIeHusT 3aJlay, CBSI3aHHBIX C OKpPYXKAIoIIeW MPUPOTHON Ccpemout, s
MOBBIIICHUS YPOBHSA JKOJIOTHYECKON KYJIbTYpPbI, OCO3HAHHUS TJ100aIbHOTO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHOU U COIIMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33pPEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
OPUHIIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT U JApPYyroe.),
KOTOpBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHUM W3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IPEICTAaBIICHHE O IEJOCTHOW HAy4YHOW KapTUHE MHpa, UM YHUBEpPCAJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIIbHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIEATETLHOCTH.

Ilo3naBaTesibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABJIUBATH B3AaUMOCBS3h C IPYTUMHU MOHATUSIMH ), HCTIOJIB30BATh
TOHATHS JJ11 O0BSICHEHUS OT/ICNIbHBIX (PaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUH [JIs KJiIacCU(UKAIIMM XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKkivii, yCTaHaBJIUBATh MPUYUHHO-CIIEACTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYyKTUBHBIE, NEAyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPHUMEHSITh B TPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TpeoOpa3oBbIBaTh IMHUPOKO TMPUMEHSEMbIE B XHMHH MOJEIbHbBIE
MPEICTABJICHUS] — XUMUYECKHI 3HaK (CHMBOJI DJIEMEHTA), XUMHu4ueckas hopmyia
M ypaBHEHHWE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amad, ¢ y4€TOM OTUX MOJEIBHBIX TIPEJCTABICHUN  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBIC TMPU3HAKKH HM3Y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M XHMHYECKUX PEAKIUW, BBISABIATH  OOIIHUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W IPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh NOCTABJICHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAadyeCTBE OCHOBBHI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMKU U MPOBEICHUIO
YUYEHMUYECKMX DSKCIEPUMEHTOB, YMEHHE HaOMoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIEAOBaHUs, COCTABIATh
OTYET O MIPOJICIIAHHON paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHPOBATH HHPOPMAIIHIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABICHMS, TMOJy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3Iu4HbIe METOJIbI U 3alPOChl MPU TIOUCKE U O0TOOpE
uH(GOpPMAIIM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATEJIbHBIX 33J1a4 OMPEACIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTH HCIIOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAJICHUE KYJIbTYpOH AaKTUBHOTO UCIIOJIb30BaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAJIBHYIO (OpPMY MpEeACTaBICHUS
uH(bOpMAaIIUU U WJUTIOCTPUPOBATH pEIIacMblie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIIOJIb30BaTh W aHAJU3MpOBaTh B TMpolecce ydeOHOU U
MCCIIEI0BATEIIbCKOM NEATEIIbHOCTH uHdopmaIuio 0 BIIMUSTHUU
POMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa Ha COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIE J1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B XoJ€ auayiiora u (Wiau) AUCKYCCHU) TIO
CYIIECTBY OOCY>KmaeMoil TeMbl, (OpMYIUPOBATh CBOM  TPEAJIOKECHHUS
OTHOCHUTEJIBLHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTaX; Je€JaTh IPE3CHTAIUIO
pPE3yNbTaTOB  BBIMIOJHEHUS XHMMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IPOEKTA);

YMEHUSI y4eOHOTO COTPY/JHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M  HUCCIENOBATEIbCKON  JEATEIbHOCTH TPU  PEIICHUU
BO3ZHUKAIOIIUX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXneHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMbBD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUM, OMNpPENEIICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOATENIbHO ONPENENATh UEIU ESITEIbHOCTH, MIJIaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIMPOBAThH U MIPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO
JeSTeILHOCTD, BRIOUpATh Hanboiee 3PpheKTUBHBIE CIIOCOOBI PEIIeHUsT YICOHBIX
Y TO3HABATENIbHBIX 3a7a4, CAMOCTOSITEIbHO COCTAaBIISITh MU KOPPEKTHUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUN C YYETOM



MOJTyYEHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX 0OBEKTaX — BEIIECTBaX U PEaKIIUX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh W aHAJW3UPOBATh KOHTEKCTHI, NIpejaracMble B YCJIOBUH
3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOM (denepanbHOl pabodeil MmporpaMmon,
BBIJICJISIOT: OCBOCHHBIE 00YYarOIIUMHUCS HAay4HbIC 3HAHMS, YMEHHS U CIIOCOOBI
nercTBUl, creuuduyeckue Ui TpeAMETHOH 001acTH  «XHUMHS», BHUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpETalNH,
mpeoOpa3oBaHUIO M IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOydyenus B 8 kJjiacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHUI:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, CMECH
(omHOpOHAS ¥ HEOJTHOPOJIHAS ), BAJIGHTHOCTh, OTHOCHUTEIIbHAS aTOMHAs
U MOJICKYJIApHAs Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas JOJIsI XMMHUYECKOro »JJIEMEHTa B COCAUHCHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBaHHUE, COJIb,
BJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJ1accurKaIis peakiuii: peakIiui COSTUMHCHHS, PEaKIIUK Pa3I0KECHHS,
peaKkIuy 3aMeIIeHUs], PEaKIuu OOMEHa, 3K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBoi 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIIOi
aToMa, aToMHas oOpOuTalb, paJAUYC arToMa, XHUMHYECKas CBS3b,
MOJISIpHAsl U HEMOJIIpHAsh KOBAaJEHTHAs CBA3b, MOHHAas CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAS
KOHIICHTPAIIHs) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IIOHATHH U
MIPUMEHSATH 3TU MTOHSITHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUM;

e HCIOJIH30BAaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (HOPMYI
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJCHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COCIMHCHUAX, TPUHAJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coeqMHEHU 1o (GopMyJsiaM, BUJI XUMHYECKOW CBS3U (KOBaJCHTHAs M
MOHHAs) B HECOPTaHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATH MMOHUMAHHUE TMEPUOJUYECCKON 3aBUCHMOCTH CBOWMCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUs, 3aKOHa ABOrajpo;

e OIKCBHIBATh M XapakTepH30BaTh TabmuuHyio ¢opmy Ilepuoamdeckoit
CHCTEMbl XMMHUYECKHUX JJIEMEHTOB: pa3iinyaTh TOHSATUS «IJIaBHas
noarpymnmna (A-rpynmna)» u «nobdounas noarpynna (b-rpymnma)y», mabie
1 OOJBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHHUSI, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MenpneneeBa» € YHCIOBBIMU XapPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sapa, oOIiee dYHcio
3JIEKTPOHOB U PACTIPEACICHUE UX MO JICKTPOHHBIM CJIOSIM);



K

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

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEILIECTB
pa3IMYHBIX  KJACcCOB,  MOATBEpXJas  ONUCAHHE  MPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIN;
IPOTHO3UPOBAaTh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAacCCOBYIO JIOJIO XMMHYECKOTO »3JIeMeHTa Mo Qopmyiie
COEMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B pAacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

IPUMEHSTh OCHOBHBIE OIIEPALMU MBICIUTEIBHON NESITENBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0OOIICHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
U3YUYEHHUSI CBOMCTB BEUIECTB M XMMHUYECKHX pPEaKIHi, €CTECTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (peabHbIM U MBICJICHHBIN);

ClIeAoBaTh MpaBWIAM  TOJIb30BAHUS XUMHUYECKOM TOCYJIOW H
nabopaTOpHbIM 000PYJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBIITOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIECTB (BOJAOpPOAA M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C  OIPEHEIIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, [JIAHUPOBATh U MPOBOAUTH XUMHUYECKHUE SKCIIEPUMEHTHI 110
paclo3HaBaHWIO pACTBOPOB IIEJIOYEH ©  KHUCIOT C€ I[OMOIIBIO
UHIMKATOPOB (JTakMyc, peHoTanenH, METUIOpaHXK U IpyTre).

KOHIly oOyueHus B 9 KJjiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YYAIOIIUXCS YMEHHIL!

PAcCKpbIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WUOH, KaTHMOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIIECHb
OKHCJICHHS, XMMHYECKas peaKiusi, XHUMHUYECKass CBA3b, TEIIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTajau3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTuUMble U
HEeOoOpaTUMBbIE PEAKIIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCIECHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUUYECKass CBsI3b (KOBAJIGHTHAs,
MOHHAs, METa/UIMYecKas), KpHUCTATMYeCKas pemeéTka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKON pEaKIuu, MpeaeIbHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
MPUMEHSTDH ITU TIOHSITHS TPU ONMUCAHUU BEIIECTB U UX MPEBPAICHUI;
WCIIOJIh30BaTh XHMHYECKYI) CHUMBOJIUKY JJISI COCTaBJICHHUS (POpMYyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENeNITh BAJECHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIAcCy COEIWHEHUU 1o (dopmysam, BHI
XUMUYECKON CBsi3M (KOBAJICHTHAsl, WOHHAsA, METaJuIMuecKas) B



HEOPTraHWYECKUX COEJIMHEHMSIX, 3apsij] HOHA 10 XUMHUYECKo (hopmyie,
XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHEHHIH,
THUI KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbica Ilepuommyeckoro 3akona . M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TOHMMAaHHE: OMHUCHhIBATh W XapaKTEepU30BaTh
Tabnunyto popmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIIEMEHTOB:
pasznuyaTh MOHATUS «MJaBHas moarpynna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», manbsie U OONbIIME TEPHOJIbI, COOTHOCUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOEHHUS AaTOMOB XHMMHUYECKHUX
AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOOIIee 4YHUCIO DJIIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCUHEHUH B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKIiu (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, MO TerIoBoMy 3(PdeKTy, Mo U3MEHEHUIO CTeNeHEeH
OKHUCJICHUSI XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOMCTBAa TPOCTHIX M CIIOXKHBIX BEIIECTB, MOATBEPXKIAasi OINHUCAHUE
IpUMEPaMH MOJIEKYJIAPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUi;

COCTABJISITh YPAaBHEHUS DJIEKTPOJUTUYECKON JIUCCOIHUAIMU KHUCIIOT,
miesIo4el W CoJieil, MOJIHBIE U COKpAIllEHHbIE YPaBHEHUS peaKIuit
MOHHOTO  OOMEHa, YpaBHEHMS  peaKiuii,  MOJATBEP KIAIOIINX
CYILIECTBOBAHHE T'€HETHUYECKOM CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MIOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca dTUX PEaKIni;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUS XUMHYECKUX MPEBPAIICHUI B Pa3IWYHBIX
YCIIOBUSX;

BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa 1o Qopmyiie
COCIMHEHUS, MACCOBYIO [IOJIIO BEIECTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pY/IOBaHUEM, a TakKe TpaBWiia OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIUSMH II0 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U yIIEKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIIMH, TOJITBEPKAAIONINE KAYECTBEHHBIM COCTaB
Pa3IUYHBIX BEIIECTB: PACMO3HABATh OMNBITHHIM MYyTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapoObonar-, ¢Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIIECTB;
MPUMEHSATh OCHOBHBIC ONEPAIMHM MBICIUTEIBHON JCATEIBbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3aIHUIO,
BBISIBIICHHE TTPUYMHHO-CIIEICTBEHHBIX CBS3€H — ISl M3yUYE€HUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAyYHBIC METO]IbI



NO3HaHUS — HaONIOICHHEe, U3MEPEHUEe, MOICITUPOBAHHE, SKCTICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KouunyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NPOrpamMMbl padoThI padoThbI
Pa3nen 1. [lepBoHayanbHble XUMUYECKHE OHATHS
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' 1 IIPaKTUIECKOM https://m.eds00.ru/7f41837c
JeSTETbHOCTH YeJIOBEKa
12 BemtecTBa 1 XUMHUYECKHE 15 1 bu6nuoreka [IOK
' peakiuu https://m.edso0.ru/7f41837¢c
Hroro no pasaeny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoz. 6 bubmuoreka [JOK
' [Moustre 06 OKcumax https://m.edsoo.ru/7f41837c
59 Bogopon.Ilonsrue o 8 1 bubmmoreka [JOK
' KHCJIOTaxX U COJAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. 5 1 1 bu6mmoreka [JOK
' [TonsiTHEe 00 OCHOBAHUAX https://m.edso0.ru/7f41837c
OcHOBHBIE KJIACCHI EuG OK
2.4 HEOpPraHUYECKUX 11 1 1 nommoreka L1

COE€IUHEHUN

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Hroro mo pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xumuueckux 3emMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE peaKIIul

[Tepuonuueckuii 3aKOH U

[Teproauyeckas cucrema
bubmuorexa [JOK

3.1
XHMHIHECKHX STCMEHTOB [ https://m.edsoo.ru/7f41837c

. . Menneneena.

CrpoeHue aToma

XUMHYECKasl CBS3b.

39 OkucnauTenbHo- 8 1 bubmuorexa [JOK
' BOCCTAHOBUTEIbHEIE https://m.edsoo.ru/7f41837c
peakiuu
bu6nuoreka [IOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO
68 4 5

YACOB 110 [TPOTPAMME
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9 KVIACC

HaumenoBanue

KoaundecTBO 4acoB

Ne DJIeKTpPOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pa3nes 1. BemecTBO M1 XMMHYecCKHe peaKIIuu
IToBTOpEHUE U
11 yriayOieHue 3HaHu’ 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [JOK
' p . https://m.edso0o.ru/7f41a636
XUMHYECKHUX PEaKIIHA
DNEeKTPOIUTHYECKAS
13 IUCCOIIMAIINA. 3 1 1 bu6nuoreka [IOK
' XHUMUUECKUE PEAKIMU B https://m.edso0o.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paspnen 2. HemeTa/uibl M UX COeAMHEHUS
OO61mas xapakTepuCcTHKa
2.1 XI/II\I/:II/IIIGCKII/)IX SHSMGHTOB 4 1 bubmmorexa [JOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnet. ["anorens
OO01mas xapakTepucTHKa
B P P bubmuorexa [JOK
2.2 XUMHUYECKHUX DJIEMEHTOB 6

VIA-rpynmsl. Cepa u eé

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



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

COCONHCHUA
OO01mmas XxapakTepucTHKa
53 XUMHUYECKUX DJIEMEHTORB 7 bubmuorexa [JOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeqMHCHUS
OO01mas xapakTepucTHKa
XUMHUYCCKUX DJICMCHTOB B 6 ]_IOK
noIMoTEKa
2.4 IVA- Y%
P }:HHH riepoaH 8 https://m.edsoo.ru/7f41a636
erMHI/II/I " Uux
COCONHCHUA
Hroro no pazgeny 25
Pa3nen 3. MeTa/jibl M MX COeAMHEHUS
31 OO6mme cBoiicTBa 4 bubmuotexa [JOK
' METaJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiinme MeTalIbl U 16 bu6nuoreka [IOK
' WX COEIMHEHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 20
Pasznea 4. Xumus 4 OKpysKammas cpeaa
41 BemectBa u Mmarepuasl B 3 bu6nuoreka [IOK
' KW3HH YeJIOBEKA https://m.eds00.ru/7f41a636
Hroro no pazneny 3
PezepBHOE Bpemst 3 bubmorexa [TOK
p P https://m.edsoo.ru/7f41a636



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
Ne ni/m Tema ypoka K oMH1ecTEO 1COB eKTPOHHBbIE HU(POBHIE 00pa3oBaTeIbHbIE PeCYPChI
K IT
Beero OHTPOJIbHbIE paKTHYecKHe
padoThI padoThI

IT .P

PEIMET XUMHH. L OJI5 XHMUH B 1 bubmuoteka [{OK https://m.edsoo.ru/ff0d210c
JKU3HU YenoBeka. Tema u BelecTBa
IT

OFUITHE O METOAAX TOSHAHMA B 1 bubnmuoteka [{OK https://m.edsoo.ru/ff0d227e
XUMHH
[TpakTnueckas padorta Ne 1 «IIpaBuna

6 6 n
PADOTHE B TADOPATOPHH H NPHEMBL 1 1 Bu6miorexa [{OK https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ 1abopaTOPHBIM
000py/I0BaHUEMY
q .C 0

uere BemeCTBaUH CMeCH. TAT0CODRT 1 bu6mmoreka IIOK https://m.edsoo.ru/ff0d26ca
paszaeneHus cmecen
[TpakTrueckas padota Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 1 bu6nuoreka L{OK https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBApEHHOM COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d2a6c
X .3

VIMHTHACCIRIE STICMEHTRL. SHAkH 1 Bu6miorexa [[OK https://m.edsoo.ru/ff0d2bes
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB
IIpocThle U CIIOXKHBIE BEIIECTBA 1 bubnuoreka L{OK https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHHUE 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
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

o -

3aKOH MOCTOSHCTBA COCTaBa BELECTB.
Xumnueckas popmyna. BanreHTHOCTD
aTOMOB XMMHMUYECKHX DJIEMEHTOB

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

OTtHOcuTeNbHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca

bubnmoreka [{OK https://m.edsoo.ru/ff0d323c

MaccoBas 10715 XUMHYECKOTO
9JICMCHTa B COCJMHCHHUHN

bubnuoteka [{OK https://m.edsoo.ru/ff0d350c

KonuuectBo BemecTBa. Modb.
MousipHasg macca

bubmuoreka [{OK https://m.edsoo.ru/ff0d5230

dusznyeckre 1 XUMUYECKHE SIBICHUS.
XuMuueckas peaKnus

bubmuoteka [{OK https://m.edsoo.ru/ff0d37fa

IIpu3Haky ¥ ycaoBUs NPOTEKaHUS
XUMUYECKHUX PEaKLni

bubnuoteka [{OK https://m.edsoo.ru/ff0d3al16

orRrlOR|IARPLPI OR[N ER|[RFR R

3aK0H COXpaHEHUsI MaCcChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

bubnuoteka [{OK https://m.edsoo.ru/ff0d3b88

~N -

Bolunciienys Konu4ecTBa, Macchl
BEILECTBA [10 YPABHEHUAM
XUMUYECKHUX PEaKLun

bubmuoreka [{OK https://m.edsoo.ru/ff0d5708

Knaccugukarus XuMruueckux
peakuuii (CoeIMHeHNs, Pa3I0KEHHUS,
3aMelieHus, 0OMeHa)

bubmuoreka [{OK https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O6o0IeHue u
cucTeMaTH3alus 3HaHUH

bubmuoreka I{OK https://m.edsoo.ru/ff0d40c4

KontponsHast padora Nel o reme
«BemecTBa 1 XUMHYECKUE PEAKITUI

bubmuoreka I{OK https://m.edsoo.ru/ff0d4290



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
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

2
1 BOo3ayxa. Kucnopon — aneMeHT u bubnmoreka [{OK https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
5 Du3nYeCcKre 1 XUMAYECKUE CBOMCTBA
5 KHCJIOPO/Jia (peaKIuu OKUCIICHHUS, bubmuoreka I{OK https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
5 CriocoO0BbI MOTy4eHHS KHCIIOPO/Ia B
3 1a00paTOPUU U TPOMBIIUICHHOCTH. bubnuoteka LJOK https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoii 3QPeKT XMMUIECKOI
2 ea , 1O eo
PEAKIIHN, HOHATH bu6mmoreka LIOK https://m.edsoo.ru/ff0d4790
4 TEPMOXUMHUYECKOM ypaBHEHUH, IK30-
U DHJIOTCPMUICCKUX PEAKITUSIX
5 Tonnuso (He(Th, yroiab U METaH).
5 3arpsi3HEHUE BO3yXa, CIOCOOBI €T0 bubnuoteka [{OK https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
5 [TpakTuyeckas padora Ne 3 o Teme
6 «Ilonyuyenue u cobupanue bubnuoreka L{OK https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJ1a, M3ydeHUE €T0 CBOHCTB
2 B —
OAOPOAL = SIICMEHT M HIPOCTO® Bu6miorexa [{OK https://m.edsoo.ru/ff0d4ddo
7 BerecTBo. HaxoxkneHnue B mpupoie
2 o i
VISHHACCIHC 1 XHMITICCKHC CEONCTRA Bu6miorexa [{OK https://m.edsoo.ru/ff0d4ddo
8 Bojopona. [IpumeHenue Bogopoia
2
9 [ToHsITHE O KMCIOTAX M COJSX but6mmorexa IIOK https://m.edsoo.ru/ff0d50d2
3 Crioco0sI ToTydeHust BOAOPO/Ia B bu6mmoreka IIOK https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

0 naboparopuu
3 [TpakTrueckas padota Ne 4 o Teme
1 «[Tomyuenue u cobupanue Bo10po/a, bubmuoreka LIOK https://m.edsoo.ru/ff0d4f42
W3yYECHHUE Er0 CBOMCTB»
3 M i 00BE .3
OJPHBI ODBEM TA308. Jar0H Bu6miorexa LIOK https://m.edsoo.ru/ffod542e
2 ABoraapo
3 Brrunciaenus o6néMa, KOJIMYECTBA
3 BEILECTBA ra3a [0 €ro U3BECTHOMY bubnuoreka LIOK https://m.edsoo.ru/ffod55a0
KOJIMUECTBY BEILIECTBA HJIU 00BEMY
3 Brruucienns 00EMOB Ta30B 10
4 YPaBHEHUIO PEAKLIUHA Ha OCHOBE bu6nuoreka L{OK https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIEHUH ra30B
3 Du3nYeCcKne U XUMUYECKUE CBOMCTBA
bubnuoteka [{OK https://m.edsoo.ru/ff0d587a
5 BOJBI
3 CocraB ocHoBanwuii. [TonsTie 06
bubnuoteka [{OK https://m.edsoo.ru/ff0d59e2
6 MHAMKATOpax
Bopa kak pacTBopuTENb.
3 HacepimieHHbie 1 HEHACHITIICHHBIE
= = Bubmiotexa LIOK https:/m.edso0.ru/ff0d5b40
7 pactBopbl. MaccoBasi 10J1sl BEHIEeCTBa
B PacTBOpE
[TpakTrueckast padota Ne 5 o Teme
3 «[IpuroToBiieHHE PacTBOPOB C
PHUTOTOBIICHHE pacTBOPOB € Bu6miorexa [JOK https://m.edsoo.ru/fod5eba
8 omnpenenEHHON MaCCOBOM JTOJICH
PacCTBOPEHHOTO BEIIECTBA»
3 KonTponbras padorta N2 o Teme
P p Bu6mnorexa LIOK https://m.edsoo.ru/f0d6342
9 «Kucnopoa. Bomopoa. 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

Oxcuppl: cocTaB, Ki1accupuKaims,
HOMEHKJIaTypa

bubnmoreka [{OK https://m.edsoo.ru/ff0d664e

[EEN

ITony4yeHue u XMUMUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

bubnmoreka [{OK https://m.edsoo.ru/ff0d664e

OcHoBaHus: cOCTaB, Ki1accupuxams,
HOMEHKJIAaTypa

bubnuoteka [{OK https://m.edsoo.ru/ff0d67ca

[lonyyeHue u XUMHYECKUE CBOMCTBA
OCHOBaHUH

bubnmuoreka [{OK https://m.edsoo.ru/ff0d67ca

KucnoTsr: COCTaB, KJ'IaCCI/I(i)I/IKaI_II/IH,
HOMCHKIJIaTypa

bubmuoreka L{OK https://m.edsoo.ru/ffOdfee2

a b pSflw pB~|IDND D>

[TonydyeHnune u XuMHYECKHE CBOMCTBA
KHUCJIOT

bubnuoteka [{OK https://m.edsoo.ru/ffOdfee2

N

Conu (cpeanue): HOMEHKIATypa,
CIIOCOOBI IMOJIYYCHU A, XUMHUYCCKUC
CBOICTBA

bu6mmoreka IIOK https://m.edsoo.ru/00ad9474

[Tpaktuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 110 TeEME
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX
COECTUHEHUI)

bubnuoteka [{OK https://m.edsoo.ru/00ad9b7c

I'eneTnueckas CBS3b MEXKIY KIacCaMHU
HEOPraHUYECKUX COCTMHEHUN

bubnuoteka [{OK https://m.edsoo.ru/00ad9a50

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

bubmuoreka [{OK https://m.edsoo.ru/00ad9ch2

o U1|© 0O b~

KonTtponsHast padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX

bubmuoreka I{OK https://m.edsoo.ru/00ad9ela
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https://m.edsoo.ru/ff0dfee2
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coequueHui”

[IepBble NOMBITKU KJIACCU(PUKAIUU

5
1 XAMHYECKHX 3J1€MEHTOB. [loHsATHE O bubnmoreka [{OK https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX 3JIEMEHTOB
[lepuonuueckuii 3aK0H U
[lepuoauueckas cucrema
pHOA bubnuoteka LJOK https://m.edsoo.ru/00ada52c
XUMHYECKUX 35iemeHToB 1. 1.
Menpeneena
5
3 Ileproapl, rpynbl, HOATPYIIIIBI bubnuoreka [{OK https://m.edsoo.ru/00ada52c
5 Ctpoenue atomoB. CocTaB aTOMHBIX
bubmuoteka [{OK https://m.edsoo.ru/00ada342
4 snep. M3oTomsl
5 CtpoeHue IeKTPOHHBIX 000JI0UeK
5 aToMOB 2J1eMeHTOB lleproanueckoit bu6mmoreka LIOK https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MeHnaeneeBa
XapakTepucTuKa XUMHYECKOTO
5) AJIEMEHTA T10 €ro MOJIOKEHHUIO B
. bubmuoteka [{OK https://m.edsoo.ru/00adag824
6 Ilepunonnueckoii cucreme /1. U.
Menneneera
3nauenue [lepronnueckoro 3akoHa
5 JIsSI pa3BUTHS HAYKH B TIPAKTHKA. [].
LD K . pv A bu6mmoreka LIOK https://m.edsoo.ru/00ada96e
7 N. MenneneeB — y4€HbIH, IEAAror U
rpakJIaHUH
5 DJIEKTPOOTPULIATETLHOCTH AaTOMOB
poOTpHLL bubnuoteka [{OK https://m.edsoo.ru/00adaab8
8 XUMHUYECKHUX AJIIEMEHTOB

HNonHas xuMudeckas CBI3b

bu6mmoreka LIOK 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

OBICHTHAA HeroJApHad 1 bu6mmoreka LIOK https://m.edsoo.ru/00adaab9
1 XUMUYECKast CBS3b
6
5 CreneHb OKUCICHUS 1 bubmuoreka [{OK https://m.edsoo.ru/00adae28
6 0] -

KHCIITEIbHOBOCCTAHOBHTCILHBIC 1 bu6mmoreka LIOK https://m.edsoo.ru/00adb076
3 peakuuu
6
4 OKHUCITUTENN U BOCCTAHOBUTEIIH 1 bu6mmoreka LIOK https://m.edsoo.ru/00adb076
6 Konrtponsnas padora Ne4 o treme
5 «Ctpoenue aroma. XUMHUYECKas 1 bubnuoreka LIOK https://m.edsoo.ru/00adb486

CBS3bY»

6 P i . 0606

SSCPBHBIN YPOK © 111 eane 1 bubmuoteka [{OK https://m.edsoo.ru/00adb33c
6 CUCTEeMAaTH3alHsl 3HAaHHHA
6 P i . 0606

SSCPBHBIN YPOK © 111 eane 1 bubmuoteka [{OK https://m.edsoo.ru/00ad9ch2
7 CUCTEeMAaTH3aIHsl 3HAHHHA
6 P i . 06006

CSCPBHBIN YPOI. LJOODIUCHAE H 1 Bu6miorexa [IOK https://m.edsoo.ru/ff0d61c6
8 CUCTeMAaTH3aIVsl 3HAHHUHA

OBUIEE KOJIMYECTBO YACOB I10 68 6

I[TPOI'PAMME
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9 KVIACC

Ne KounyecTBo 4yacoB
JIeKTPOHHBbIE U(PPOBHIE
n | Tema ypoka KoHnTpoJbHbie
Bcero IpakTnyeckune padoThl oOpa3oBaTelIbHbIE PeCcypChbl
/ padoThI
n
[lepnonnueckuii 3aKoH.
Ilepuonnueckas cucrema 1 bubnuoreka [IOK
XAMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00adb59%
N. MenneneeBa
3aKOHOMEPHOCTH B
M3MEHCHUU CBOICTB 1 bu6mmoreka [JOK
XUMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus u
HOMEHKIATYDA 1 bubmuorexa [JOK
P https://m.edsoo.ru/00adb7e2
HEOPraHWYECKUX BEUIECTB
Bupr xumMuueckol CBsI3U U
THUIIBI KPUCTATUIMYECKUX 1 bubmmorexa [JOK
N P https://m.edsoo.ru/00adbac6
pEmETOK
Konrponsnas padora Nel
o teMe «IloBTopeHnue u
yri1yOieHre 3HaHu| 1 1

OCHOBHBIX Pa3/IeioB Kypca
8 Kimacca»



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

Knaccudukanus

6 XUMUYECKUX PeaKlui 1Mo bubmorera [JOK
https://m.edsoo.ru/00adbcb0
Pa3IMYHBIM MMPU3HAKAM
[IonsaTue o ckopoctu

7 XUMHUYECKON pEeaKLMH. bubmmorexa [IOK
IIoHsITHE O TOMOTCHHBIX B https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHAX
IIonsTHE 0 XUMHUYECKOM
paBHOBecuu. DaKkTOPHI,

3 BJIUSIIOLIME HA CKOPOCTh bubnuorexa [JOK
XUMHYECKON peakiuu u https://m.edsoo.ru/00adc28c
MTOJI0KEHUE XUMHUUECKOTO
paBHOBeECHUS
OKHCITUTENTBHO-

9 BOCCTAaHOBUTEIIbHbBIC bubmorexa HOK

https://m.edsoo.ru/00adcade
peakuuu
Teopus
AIEKTPOIUTUUECKON bubnuotexa [JOK

10
nucconuanyu. CHIIbHEBIC U https://m.edsoo.ru/00adcd68
CITa0bIe ANEKTPOIIUTHI

11 HonHble ypaBHEHNS bubnnoreka [JOK
peakuun https://m.edsoo.ru/00add448
XHUMHUYeCKHe CBOMCTBA

12 KHCIIOT U OCHOBAaHHUH B bu6mmorexa [JOK

CBETE MpeACcTaBlIeHu 00
AIEKTPOJIUTUYECKON

https://m.edsoo.ru/00add5d8



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

Jucconruanuu

XUMHYECKHE CBOUCTBA
CoJIell B CBETE

13 | npencraBneHuit 06 bubmorexa HOK
peal . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON
JIUCCOITUAIINN

14 [TonsTe o runponuse bubnnoreka [JOK
coJen https://m.edso0o.ru/00add9d4

15 O6o0menue u bubmuoreka [JOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00addd12
ITpakTuueckas padota Ne 1.

16 «Pemenue bubmuoreka [JOK
OKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1a9»

Konrponbnas padora Ne2
10 TeMe

17 «OIIEKTpOIUTHYECKAS bu6nuorexa [IOK
JUCCOIIHAIINSL. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIINN B
pacTBopax»

OO01mas xapakTepuCcTHKa
rajIoreHOB. XAMUYECKHE bu6mmoreka [JOK

18 .

CBOMCTBA Ha IIpUMEPE https://m.edsoo.ru/00addfe2
xJjopa

19 Xnoposogopona. CosnsiHast bubnuorexa [IOK

KHUCJI0Ta, XUMHYCCKHEC

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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CBOMCTBA, IIOJIy4CHHUE,
MIPUMEHEHHE

[Tpaktuyeckas padora Ne 2
1o reme «llonyyenue

bu6mmoreka [JOK

20
COJISTHOM KHUCJIOTBHI, https://m.edsoo.ru/00ade348
M3y4EHUE €€ CBOUCTBY»

Beruucnenus no

51 | YPABHEHHAM XMMHIECKHX bubnuoreka [IOK
pEeaKuuii, €CIIM OJIUH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

99 OO6m1as xapakTepucTuKa bubnnoreka [JOK
aneMeHToB VIA-Tpymnbl https://m.edsoo.ru/00ade64a
AmoTponHsie
MOJIM(PUKAIIY CEPBI.

93 Haxoxnenue cepsl u eé bu6nuorexa [IOK
COEIMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
cepbl
CepoBo0pOoI, CTPOCHHE,

24 q)HI;I/I'—IeCKEe u X:II;/H/IHGCKI/IG bubmmorexa [JOK

. https://m.eds00.ru/00ade802
CBOICcTBa
Oxkcunsl cepsl. CepHas

o5 KHCIIOTa, PU3HUECKHUE U bu6mmoreka [JOK
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHEHUE

26 XUMHYECKUE PEAKINH, bu6mmoreka [IOK



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

JIEKaIIUE B OCHOBE
IPOMBIIIICHHOTO CI10c00a
MOJTYYEHUS] CEPHOM
KHUCIIOThI. XUMUYECKOE
3arpsi3HEHUE OKPY Karolei
Cpebl COeTUHEHUSMU CEPhI

https://m.edsoo.ru/00adec8a

Brruncnenune maccoBoit

27 OJIM BBIXOJIa IPOAYKTa bubmmorexa HOK
A 7l HpOLYK https://m.edsoo.ru/00adec8a
peaKIuu
OO61as xapakTepuCcTHKa
371eMeHTOB VA-TPYIIIIBI.
28 A30T, pacpocTpaHeHHE B bubmorexa HOK
» pactipoctp https://m.edsoo.ru/00adeeab
npupoe, GU3NYeCcKue u
XMUMHUYECKHE CBOMCTBA
AMMHaK, ero ¢Gpu3H4YECKUE
29 n XI/IMI/IquKI/I;b CBOMCTBa bubmorexa HOK
’ https://m.edso00.ru/00adf004
MOJTy4YeHHUe ¥ PUMEHEHHUE
[IpakTuueckas pabora Ne 3
o reme «Ilomyuenue bubnnorexa [JOK
30
aMMHaKa, U3y4eHHE €ro https://m.edso00.ru/00adf180
CBOMCTB»
A3oTHas KHCIO0Ta, €€
31 | ¢usHuyeckre u XUMUYECKUE Brbmiorexa LIOK
. https://m.edso00.ru/00adf306
CBOIicTBa
32 Hcnonp30BaHne HUTPATOB bubmuorexa [JOK

U COJIEM aMMOHHUS B

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adf180
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KaueCTBE MUHEPAJIbHBIX
ynoopeHuit. XuMHueckoe
3arpsi3HEHUE OKPYKaoLIeH
Cpelibl COeIMHEHUSMU
a3oTa

®dochop. Okcun dhocdopa
(V) 1 dpochophas kucora,

bu6mmoreka [IOK

33
bu3HYecKre U XUMHUIECCKUE https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4EeHUE
Hcnonws3oBanue dpocdaron
B KaU€CTBE MHUHEPATbHBIX Eub OK

34 | ynoOpenuii. 3arpsi3HeHUE noimoreka L

. https://m.edsoo.ru/00adfc20
MPUPOIHON cpebl
docharamu
Yraepon,

35 | PAcHpoCTpaHCeHHE B bubnuorexa [JOK
npupoze, Gpuzndeckue u https://m.edso0.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxkcunsl yriaepoaa, ux
buznYecKre 1 XUMUIECKHE BuG OK

36 | cBoiicTBa. DKOJIOTHYECKHE nommotexa L

5 https://m.edsoo.ru/00adfebe
po0OJIeMBbI, CBSI3aHHBIE C
okcuziom yriepoaa (1V)

37 VronpHas KuciaoTa u eé bubmuoreka [JOK
couu https://m.edso0.ru/00ae006¢

38 | IIpaxrtuueckas padora Ne 4 Bubmorexa LIOK

https://m.edso0.ru/00ae027¢



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

no teme "[lonydenue
YIIJIEKHUCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHaT-HOH"

39

HepBOHa‘-IaJIBHBIG IIOHATUA
00 OpraHuyYecKux
BEIIIECTBAaX KakK O
COCIIMHCHUSIX yriiepoa

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

40

KpemHnii u ero
COCIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

41

[TpakTuyeckas padora Ne 5.

Pemenne
AKCIEPUMEHTAIBHBIX 3a7a4
o TeMe «Bakueiime
HEMETaJJIbl U UX
COCJIMHEHMUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

42

KonTponbnas padota Ne3
mo TeMme «Baknaeime
HEMETAILIB U X
COCIMHCHMS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el18

43

OO61mas xapakTepucTHKa
XUMHUYECKHX DJIEMEHTOB —
MeTauioB. MeTayuindeckas
CBSI3b U METAJJIMUECKast

KpucTallinyecrasd pCIJ_IéTKa.

dusznueckue cBoiicTBa
METAJIOB

bu6mmorexa [JOK
https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XUMHYECKHE CBOUCTBA

44 METaJIJIOB. bubmuoreka [JOK
DIIEKTPOXUMHUYECKUH P https://m.edso00.ru/00ae1156
HaIpsHKEHUH METaNIOB
OO011He crocoobl
MOJIYYCHUST METAJIOB.

CnnaBbl. Berauciaenus mo

45 ABHCHUSM XUMHUYECKUX bubmorera [JOK
yp N https://m.edso00.ru/00ael1156
pEeaKIMii, €ClIu OJIUH U3
PEareHTOB COJCPIKUT
puMecHu

46 ITonsATHE O KOPPO3UU bubnuorexa [JOK
METAJLIOB https://m.edso0.ru/00ae1278

bu6mmoreka [IOK

47
[Henorrsie MeTamte: https://m.edso0.ru/00ae14b2

48 OKcuabl U TUAPOKCHIBI bubnuotexa [JOK
HaTpUsl U Kaus https://m.edso0o.ru/00ae14b2

€JI0YHO3EMEITbHbBIC

49 ﬁiTaJ‘IJ‘ILI — KaJbIul U bubmorera [JOK

. H https://m.edso00.ru/00ae15e8
MarHHi

50 Baxneiie coequHeHNs bu6mmorexa [JOK
KaIbIIU https://m.edsoo.ru/00ael5e8

51 0O00011eHne n
CHCTEeMaTH3aIus 3HaHUH

59 JK&cTkoCcTh BOJKI U bu6mmoreka [JOK

CrocoObI €€ ycTpaHeHUs

https://m.eds00.ru/00ae1886



https://m.edsoo.ru/00ae1156
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[TpakTuyeckas padora Ne 6

bubmuoreka [JOK

53 o teMe "JKEcTkocTh BO
HnoTem N TROCTH B H?I https://m.edsoo.ru/00aelae8
1 METOJIbI €€ yCTpaHeHUS
bubmuoreka [JOK
54 Amro i
JTEOMUIHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBaA bubnuorexa [JOK
OKCHJIa M TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneszo
https://m.edsoo.ru/00ae1d86
OKcuasl, THAPOKCUILI U
57 | conwm xenesa ?I I) 1 xene3a bubmmorexa HOK
an https://m.edsoo.ru/00ae35e6
58 0O0001eHue 1
cHCTeMaTH3amus 3HaHUH
[TpakTrueckast paborta Ne 7.
Pemenne
59 AKCIEPUMEHTAIBHBIX 3a7a4 bubnuotexa [JOK
o Teme «Baknelmue https://m.edsoo.ru/00ae3de8
METAJUIBI U UX
COETUHEHMA
Breruncnenus mo
YpaBHEHUSAM XUMHYECKHUX
60 peaxkLuii, eCIIu OJIUH U3 bubnnoreka [JOK

peareHToB JIaH B U30BITKE
WJIU COJIEPKUT MPUMECH.
Breruncnenust MaccoBou

https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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JIOJIM BBIXOJIa MPOJYKTa

peaxkuuu
61 O06006menne u ) 1
CUCTEMAaTH3alMsl 3HAaHUH
Kontposnbnas padora No4
no teme «Baxueiiiue
62 1
METaJUIbl U UX
COEJIUHEHUS»
BemectBa u Mmarepuasisl B
63 | moBCceaHEBHOM KU3HU 1 bubmorera [JOK
A https://m.edso00.ru/00ae3f50
YeJI0BeKa
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKpYKaroIleu cpebl https://m.edso00.ru/00ae4270
65 Ponb XMy B perieHun 1 bubnuorexa [JOK
HKOJIOTHUECKUX MPOobIIeM https://m.edso00.ru/00ae4270
Pe3epBHbIi ypoK.
6 | O 60(? eHHeyE 1 bu6mmoreka [IOK
- . https://m.edso00.ru/00ae0dOa
cucTeMaTtu3anus 3HaHUI
Pe3epBHBIii ypOK.
67 | o6 g eHHeyE . BuGmmotexa 1OK
m . https://m.edsoo.ru/00adb33c
CUCTeMaTH3alusl 3HAaHUH
Pe3epBHBIiT ypOK.
68 | O 60§ eHI/IeyE 1 bubmuorexa [JOK
m . https://m.eds00.ru/00ad9ch2
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxkimonepHoe obuiectBo «M3marensctBo «lIpocBemienue»

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

AxknronepHoe obmectBo «M3naTenscTBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA

VYpoku xumuu B 8 kiacce. Metonuueckoe nocooue. ['abpuensu O. C.,
OctpoymoB W. I'., CnangkoB C. A., AkcénoBa N.B., AO MU3natenscTBO
"IIpocBemienue"

Ypoku xumun B 9 kiacce. Mertonuueckoe nocodue. ['abpuensa O. C.,
OctpoymoB W. T'., CnangkoB C. A., AkcénoBa N.B., AO MU3natenscTBO

"IIpocBemienue"

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/
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