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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XMMUM Ha YPOBHE OCHOBHOIO 00I1Iero 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpamMMbl BOCHUTAHUS M C Y4€TOM KOHIIEHIMU MPENojaBaHus y4yeOHOTO
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T MpEACTABJICHHE O LIENIAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS M PA3BUTHS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npenMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  NPEIMETHOE  COJAEpIKaHue,
peIycMaTpPUBAET PACIPEEICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszienaM M TemMaM MNpOorpaMMbl MO XMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIBHOCTh M3YYCHHUS XUMHUU C YY4E€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarIuxcs, ONpenesieT BO3MOXXHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, a TakKe TpeOoBaHUI
K pe3yibTaTaM OOydeHHs XMMHUH Ha YpPOBHE ILeJiel H3y4yeHUs MpeaMera u
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOyYaromierocs Mo
OCBOCHHIO YUYEOHOTO COJICPKAHMUS.

3HaHWE XUMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocs, ero NpecTaBieHui 0 MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTparoT HOpMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMOMPEBPAICHUIX
SHEPTrUd U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTIX PEHICHUS II100aTbHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, YHEPTETHUECCKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumunn:

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

BHOCHUT BKJIJ] B (JOPMUPOBAHNE MBINLJICHUS U TBOPUYECKUX CIIOCOOHOCTEHN
oOydJaronuxcsi, HaBBIKOB WX CAMOCTOSTEIBHOW y4eOHON N1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eITeTbHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIAJa HA EAWHCTBO TMPUPOJIBI M  YEJOBEKa, SBISACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOydJaronmxcs;

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

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

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsI OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIMUMHKCS CHCTEMBbI IMEPBOHAYAIBHBIX TOHATUNA XUMUH,



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

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK chOPMUPOBaHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XUMHU4Yeckor peakuuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHBI IIO
MPUHIMITY TOCIEIOBATEILHOIO Pa3BUTHS 3HAHUKA HAa OCHOBE TEOPETUUECKUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBiICHUNA 00 dJIEKTPOIUTUYECKOM TUCCOIMAIIMKM BEIISCTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS IOCIEIOBATEILHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUSI M BO3MOXXHOCTEW MPAKTUUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJACTABICHUS O XHUMHUYECKOW COCTaBJAIONICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XUuMHUM MPOUCXOUT C MPUBIICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4EOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«bnonorusa. 5-7 knaccel» u «Pu3nKa. 7 KIacc.

[Ipy wu3ydeHUH XUMHUH TIPOUCXOAUT (POPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  HaykM Kak o00JlacTH  COBPEMEHHOTO  €CTECTBO3HAHMS,
MPAKTUYECKON JESITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHpPOBOM KyJIbTyphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (D)aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TOJIOXKEHUN, JOCTYMHBIX OO0OOIIEHUIT MHUPOBO33PEHUYECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAyYHBIM METOAaM IO3HAHUS MpPH
U3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTUHU
MO3HABATEIBHBIX YMEHUUW M HMX NPUMEHEHUHM B Yy4eOHO-ITO3HABATEIIBHOW H
y4eOHO-HCCIIeIOBATENIbCKON JICATEILHOCTH, OCBOCHHUW IIpaBUJl OE30I1acCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHMHM XWUMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BXHOE 3HAUCHHUE ITPUOOPEIIN TaKue 1eJTH, KaK:

— (opMUpOBaHHE WHTEUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IIPUHSATHIO PEIICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBUSIM KU3HU;

— HampaBJEHHOCTh OOYYEHHs] Ha CHCTEMaTH4YecKoe MpHOOIIEeHUE
00y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON NESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (POPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  of0ecriedyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OoOyJaroIMMHUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHHE JIJIs1 PA3JIMYHBIX BUJOB JEATEIbHOCTH,

— QopmupoBanue o0meH (QYHKIIMOHATEHON H €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCIE YMEHHH OOBSCHATH M OICHWBATH SIBJICHUS



OKPY’KaIOIIEero MUpa, UCIOJb3Yysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU U3YYECHUU
XUMUH, TPUMEHSTh UX MPH PElIeHUH MpoOJieM B IOBCEIHEBHON >XU3HU M
TPYI0BOM JIEATEIIBHOCTH;

— QopmupoBaHue y O0O0ydYarONIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHMS CBOETO 37I0POBBS U OKPY’KAIOILIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduis 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 Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/bHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. duU3nMUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [IoHATHE O MeTOAaX MO3HAHUSA B XUMUU. UHCTHIE BELIECTBA U CMECH.
CrniocoObl pa3esieHus CMecei.

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

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHHH.

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

Ou3N4ecKue W XUMHYECKHE SBICHHS. XHMHUYECKas peakiuus U €€
NpPU3HAKHA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY/I0H, MpaBujiaMu paboThl B 1abopaTopuu
U npuéMamMu oOpalleHus C Ja0opaTOpHBIM O00OPYTOBaHUEM, H3YYCHHE H
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBIeHUE BOCKA, TAsTHUE JibJIa, paCTUpPaHUE caxapa
B CTYyINKEe, KUIEHHE U KOHJICHCAIMsl BOJIbI) U XUMHUYECKUX (TOPEHHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pas3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuaa meau (1) nmpu HarpeBaHuu, B3aMMOJIEHUCTBHE
xenesza ¢ pactBopom conu meau (1), 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. CocraB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. Haxoknenue kucimopona B MpUpoje, (PpU3nyeckue U XUMHUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcunsl. [Ipumenenne kuciaopoma. CriocoObl
MOJIy4eHHUsS] KUCTIOpoAa B JTa0OpaTOpuM W TPOMBIIUICHHOCTH. KpyroBopot
KHcJIopoa B mpupoze. O30H — ajuIoTpoIHas MOAUGUKAIUS KUCTOPOa.

TernoBoit 3PexT XUMUIECKON peakiuy, TEPMOXUMUYECKUE YPAaBHECHUS,
9K30- U JHJIOTEPMUYECKHE pEeaKIuu. TOIUIMBO: Yrojib U MeTaH. 3arpsA3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — asmemeHT M mpocTtoe BemiecTBO. HaxokaeHune Bomopona B
npupojse, (GU3NYECKHEe W XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIO0COObI
noxyyenusi. KUcioTel v cou.

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

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
HacplllieHHbIE U HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBasi [0as BEHIECTBA B pAacTBOpe. XHMHYECKHE CBOWCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE W B KU3HU 4elioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHNE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kinaccudukanms
OKCHJIOB:  coJieoOpasyrome (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MUecKue W XHUMHUYECKHE
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 aktuBHOCTHM MetayuioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Howmenkinarypa coneil. ®PuU3MYECKHME W XHMHUYECKHE CBOWCTBA
conei. [lomyuenue comei.

I'eneTnyeckas cBsI3p MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJAOM U YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpasllaMi OKCHJIOB W OIKMCAaHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHHUe,
pacro3HaBaHWE U W3YyYEHHE CBOWCTB BOJOpPOJa (TOpPEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (11) (Bo3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB),
HaOoIeHHe O00pa3lloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOEHHOCTEW pPacTBOpEHHs BEHIECTB C Pa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C MeTaJIaMU (HAaTpUEM U KaJbI[UEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB), UCCIENIOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS
OKpAaCKA MHJIHUKATOPOB B pACTBOpPax KHUCIOT W 1IEJIOYEH, HU3YyUYECHUE
B3aumojiericTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIMN HEUTPAIU3ALNU, [TI0JyYEeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
AKCIEPUMEHTANIbHBIX 3ajlady Mo Teme «BakHeillne KiIacchl HEOPTraHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuit 3akoH u Ilepuoaumyeckass cucTreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aromMoB. XHUMH4YeCKasi CBSI3b.
OKHcIANTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINHU

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

[Tepunoanueckuit 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuognueckort cucrembl xumuueckux »diemeHToB JI. WM. Menneneesa.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue dIeKTPOHHBIX 000JI09EeK aTOMOB IEePBHIX 20 XUMHUUECKUX 3JIEMEHTOB



[Tepuomnueckon cucremsl [. . Menneneea. XapakTepuCTUKA XUMHAYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOIaM.
3nauenne Ilepuomuueckoro 3akoHa u Ilepuoamyeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pPa3BUTHUS HAyku U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

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

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
IIpoueccrl OKUCIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm

U3ydeHHe 0Opa3llOB BEIIECTB META/UIOB U HEMETAJNIOB, B3aWMOICHCTBUE
TUJPOKCHUAA IIMHKA C PacTBOPaMU KHUCIOT M IIEJIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIUHI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

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

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIH (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuUKaIsi, IepUOIUIHOCTD,
HaOJII0/ICHNE, SKCIIEPUMEHT, MOJISTTUPOBAaHNE, U3MEPEHUE, MOJIENb, IBJICHHE.

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUU 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIeCTBa, a3, (U3MYECKUE BEIUYHHBI,
€JIMHUIIBI U3MEPEHMs, KOCMOC, TIJIaHeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
IOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoanueckas cucTeMa XUMAYECKUX JIEMEHTOB
. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U HX
COCIMHCHUH B COOTBETCTBHM C IOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommyeckon
CHCTEME U CTPOECHHEM HX aTOMOB.

CtpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTATTMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMNA KPUCTAINIMYECKON PEIIETKH
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KjaccaMm
HEOPTaHWYECKUX COCIMHECHUMN, TCHETUYECKAasl CBSI3b HEOPraHMYECKUX BEIIIECTB.

Kimaccupukanuss XMMUYECKUX PEAKIUA MO Pa3IHYHBIM HpH3HAKaM (I10
YHUCITYy M COCTaBYy yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
M0 W3MCHCHUIO CTENEHEW OKHUCJIEHUS XUMHYECKHUX  JJIEMEHTOB, IO
o0paTUMOCTH, TIO YYacCTHIO KaTajau3aropa). OJK30- H JHIOTEPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOW peakiuu. [lonsTre 00 0OpaTHUMBIX H
HEOOpPAaTUMBIX XHMMHYECKHX peakiuusx. [loHATHE O TOMOTeHHBIX H



reTeporeHHbix peakuusx. [lonstue o karamuse. lloHsATHE O XUMHUYECKOM
paBHOBecHMU. DPaKTOphI, BIMSIOIINE HA CKOPOCTh XUMHUYECKOW peakuuu |
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIUU, AJIEKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTpOIuThl. KaTnoHbl, aHMOHBI. MeXxaHu3M AUCCOIMALMA BEHIECTB C
pPa3IMYHBIMA BUJAMH XUMHUYECKOW CBs3U. CteneHb aucconuanuu. CUiIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOIO
oOMeHa, TOJIHBIE M COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOU
nucconuanvu. KauectBeHHbIe peakiini Ha HOHBL. [[OHSATHE O THAPOIIU3E COIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xyopuga HaTpusi), HUCCIEAOBAHHE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOUH
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
IesIo4eit u coseit (B0O3MOKHO HCIIOIB30BaHME BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WUTIOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS PEaKIMid MOHHOTO OOMeHa
(oOpazoBanue ocajika, BBIJICTICHHE Ta3a, oOpa30BaHHUE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIMA
(ropenue, peakuuu pa3JoXKeHus, COCJIMHEHHUS ), pacro3HaBaHHE
HEOPraHMYECKUX BEHIECTB C IMOMOIIBIO KAYECTBEHHBIX PEAaKUUWA Ha HOHBI,
pELIEHUE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTannsl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHu okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe XJiopa
(B3auMoAEeiCTBHE C METAJJIaMHU, HEMETaJUIaMH, HIeJI04YaMH). XJIOPOBOIAOPO.
CousiHasg KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJTyuyeHUe, puMeHeHue. JleiictBue
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 TMPOCTBIX BEHIECTB — KHCIOpOAAa H  cepbl. AJUIOTPOMHbBIE
MOJIU(PUKALIUUA KUCIOPOJIa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOpOI,
cTpoeHue, ¢GU3MYECKHe MW XHUMHUYECKue CBoicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KUCIOTHBIX OKcuioB. CepHasi Kuciora, (Qu3nyeckue u
XUMUYECKHE CBOMCTBa (OOIIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnenupuyeckre). XMMUIECKUE PEAKIUH, JISKAIINE B OCHOBE MPOMBIIIIICHHOTO
crioco0a TMoMy4deHus: cepHOi KHUCIOTHL. [IpumeHeHue cepHoit kuciaotel. Conu
CCPHOI KHCIIOTBI, KA9ECTBEHHAs] Peakuys Ha Cynbdar-noH. HaxoxaeHue cepel
1 e€ COeAUMHEHUI B mpHUpoae. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCAMHEHUAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/1yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEIOTBPAIICHHUS.

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



npupoze, pusndeckue u XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.
AMMHaK, ero pU3nyecKue U XMMUYECKHE CBOMCTBA, OJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue M XUMHUYECKHE CBOMCTBa (00IMe Kak MpeCTaBUTENsl Kiacca
KUCIIOT W crnenuduyeckue). Vcnonb3oBaHue HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHud. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0K/IH, 3arpsi3HEHNE BO3/yXa, MOYBBI
u BojioéMoB). docdop, amnorponubie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoiictBa. Oxcun  dochopa (V) u  dochopnas xkucnora,
du3nyueckre U XMMUYECKUe CBOMCTBA, noxydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapakrtepuctuka oanemMeHToB |IVA-rpynnbl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUSA. YTJIEPOH, alNIOTPOIHbIE
MOJAU(PUKALIUUA, PACTIPOCTPAHCHHE B TPHUPOJE, (PU3NYECKUE U XHUMUUYECKHE
cBoiictBa. Ancopbuus. KpyroBopor yriaepona B npupoge. Okcuipl yriepoa,
uX (QU3NYECKHEe U XUMUYECKHE CBOMCTBA, JCHCTBUE HA >KMBBIE OPTaHU3MBI,
MOJIyYCHHE U MPUMEHEHHE. DKOJIOTUYECKHUE MPOOJIEMbI, CBA3aHHBIE C OKCUIOM
yraepoga (1V), rumoresa rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CcoiaM, UX (U3MYECKUE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHHE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TTPOMBIIICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi KucioTa). [lpupomHple HCTOYHHUKH  YTIEBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HedTh), IPOIYKTHI UX TIepepaboTKu (OEH3MH), UX POJb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYEeCKH BaKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — M UX POJM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX ¥ HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunuii, ero ¢usmueckue W XUMHUYECKHE CBOMCTBA, MOJYYCHUE U
npumeHenue. CoenuHeHus kpemMHusi B mpupoze. OOmume mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpodiemMbr 6€30macHOTO HCTOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHNE KAUECTBEHHBIX PEAKIIUN Ha XJIOPHUA-UOHBI U HAOJI0IeHNE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXKaromue PU3NIECKue U XUMHUECKHUE
CBOWCTBa TQJOTCHOB M WX COCIUHCHHA (BO3MOXKHO HCIOJB30BaHUE
BHJICOMATEPHAIIOB), O3HAKOMJIEHHE C OOpa3laMu XJOPHUIOB (TaJOTEHUIIOB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJIEOMATEPHAIOB), HAONIOJCHHE Tmpoliecca OOyrIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHCIOTHI, TMPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcyiabhaT-uoH ¢ HaOMIOIeHWe TMpu3HaKa e&
MPOTEKaHUsI, 03HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaMH a30Ta, pochopa n ux
COCNMHEHUA (BO3MOXKHO WCITOJIb30BAaHUE BHJIEOMATEPHANIOB), 0OOpasiamu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4YeHUE CBONCTB aMMHAaKa, NPOBEICHHUE KAYECTBEHHBIX DPEaKIUi Ha HOH



aMmmoHusi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YUEHHE MOJCIICH KPHUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE ¢ IPOIECCOM
a7IcOpOLIMM PacCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclio3HaBaHHWE W HM3y4YCHHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M U3YyYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «Ba)kHeilme HeMeTauIbl 1 UX COSIUHEHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DOJEMEHTOB — METAJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [lepronueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi arToMoB. CTpoeHHe MeTajuioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN Pl
HAaNpsDKEHUM MeTauioB. DU3MYECKME M XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XAMUYeCKUX 31eMeHTOB [. . MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B npupojie. Pu3MUecKne W XUMHYECKME CBOWCTBA (HAa MpUMEpE HATpUs U
kamust). Okcuapl M THAPOKCHABI HATpUSA U Kajaus. [IpuMeHeHHe IeI0OYHbIX
METAJIOB U UX COCIUHECHHUM.

[llenouyHo3eMeNbHBIE METAIbl MarHud W KaJIbLUMK: IIOJIO)KECHHUE B
[lepuomnueckont cucreme xumuueckux snemeHToB [, WM. Menpaeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoae. Puzmueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kanbliusa. BaxkHeimme coeguHeHUsS Kaiablius (OKCHI,
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

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

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMHUYECKUX AJIEMEHTOB
1. 1. MenneneeBa, CTpO€HUE aToMa, HaXOXJAeHUE B npuponae. Ousnueckue u
XUMHUYECKHEe CcBoMcTBa kene3za. Okcuapl, THApOKCcHaAbl U coiu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKChepuMeHm:

O03HAKOMJICHHE ¢ oOpaslaMHd METaJNIOB M CIIaBOB, MX (HU3UYCCKUMHU
CBOWMCTBAMH, HW3YUYCHHE PE3yIbTaTOB KOPPO3UM METAUIOB  (BO3MOXKHO
HCIIOJIb30BaHNE BHACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJblIUsl W HATPHUSl C BOJOM (BO3MOXXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), NPHU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIM HA MOHBI: MarHus, Kajablus, aJJFOMAHUA, [IMHKA, KeJe3a
(1) u xenesa (Il), memu (Il), HaOmrOmEeHWE W OMHCAHUE IPOIECCOB
OKpalllMBaHWsl TUIAMEHM HWOHAMW HaTpus, Kaiusg M KajdblHs (BO3MOXKHO
HCIIOJB30BAaHNE BHUIACOMATEPHAIOB), HCCIACAOBaHHEC aM(OTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHHS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCHEPUMEHTAIbHBIX
3aj71a4 1o TeMe «BakHelIe MeTauIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemecTBa 1 Marepuanbl B OBCEIHEBHOW >KM3HU YesoBeka. besomacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

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

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3loB MaTEPHaIOB (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, SIBISIONMIMXCS CHUCTEMHBIMH [IJI OTACIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, Kiaccu(uKamus, IepUOJUIHOCTh, HaOI0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJICb, SBIICHHE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

dusmka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
U30TOIIbI, PaJMOAaKTUBHOCTh, MOJICKYJa, SJIEKTPHUUYCCKUM 3apsij, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JUAJECKTPUKH, (HOTODJIEMEHT, BEIIECTBO, Telo, OOBEM,
arperaTHOe€  COCTOSSHME  BEIIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pEImETKa, CIUIaBbl, (PU3HYECKHUE BEIUYHMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, SKOCUCTEMa, MUHEPAJIbHBIC
yI00peHUs, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIICCTRA.

['eorpadmsa: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIC IMOPOMIBI,
TIOJIC3HBIC HCKOTIaeMBbIE, TOILTUBO, BOJTHBIC pPecypchlI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENIBHOM  JEATEIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU M AYyXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMU,
OPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMHU MOBEIECHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U
pacIIMpEHNE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHMS:

HEHHOCTHOTO  OTHONIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIWIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIXKEHHSIX UM OTKPBITHSIX MHUPOBOH H
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIbHBIX HOPMAaX M MPAaBUJIAX MEKIMYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJE3HOM, y4eOHOUCCIIEeI0BATEILCKOM, TBOPUYECKON U JIPYTUX
BUJIAaX JICSITEIbBHOCTH, TOTOBHOCTH K PA3HOOOpPa3HOWM COBMECTHOM JIEATEILHOCTH
IIPY BBITIOJIHEHUN YY€OHBIX, TO3HABATENBHBIX 33714, BHIMOJIHEHUU XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4Y€OHBIX  TPOEKTOB,  CTpEeMJIEHUS K
B3aMMOIIOHMMAHUI0O ¥  B3aWUMOINOMOIIM B  Mpolecce ATOM  ydueOHOM
NEATEIIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHHMS
IIOCJICACTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JIsl TOHUMAaHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA, TIPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI, B3aUMOCBS3AX YEJIOBEKA C
IIPUPOIAHOM CPEIOH, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
M0 XUMHH, HEOOXOAMMBIE Jisi OOBSICHEHUS HAOJIOMAEMBIX IMPOIECCOB U
SBJICHHUM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYpPbHI, B
TOM YHCJIE HABBIKOB CaMOCTOATEIbHON pa0OThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMU  TE€XHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHUIO W TO3HAHWIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIE0BATEIBCKOM
JeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 00y4YeHUS B
JlaJdbHEHIIIEeM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >KU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU Ha 37I0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSITUE BPEIHBIX TNpPUBBIYEK (YMOTPEOJEHUS aJIKoroJisi, HApKOTHUKOB,



KypeHHUs), HEOOXOJAUMOCTH COOJIFOZICHUS TMpaBUiI  OE30MAaCHOCTH  TMPH
oOpalieHr ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U peajbHOM JKU3HMU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUW MO0 XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUIYAIbHOM  TPacKTOpPUM TNPOJOJDKEHUsT 00pa3oBaHUsT 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) 3K0JOTrNYeCKOTr0 BOCIIMTAHUS

AKOJIOTUYECKU I1EJeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIlIeCTBOBaHUS, TOHUMAHUE IEHHOCTHU 3JJ0POBOTO
u Oe3omacHoro obpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3HUEeCKOMY U MCUXUYECKOMY 3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOJICHUS
npaBuil OE30IaCHOTO TMOBEJEHUsS Tpu paboTe C BEIIECTBAMHM, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, JJIS
pelIeHUsT 3aJlay, CBS3aHHBIX C OKPYXKAIOIIEH TMPUPOJIHON Cpenou, mis
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOTO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJOTUUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHON U COIIMAIIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX Pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
OPUHIIUI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT H JApYyroe.),
KOTOpBbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHWM M3 HJTUX TPEIMETOB  (HOPMHUPOBATH
IIPEICTaBIICHHE O IEeJTOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCAJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOU EeATeTbHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUYECKUX TMOHATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABJIUBATH B3AUMOCBS3h C IPYTUMHU MMOHATUSIMH ), HCTIOJIB30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (PaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KPUTEPUHM sl KIacCU(UKAIMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKinii, yCTaHABIUBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKIACHUS (MHIYyKTUBHBIE, NEAyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPHUMEHSITh B TPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TPeoOpa30OBhIBATh IMUPOKO MPUMEHSEMbIE B XHUMHH MOJCIIbHBIC
MIPEACTABJICHUS] — XUMUYECKHI 3HaK (CHMBOJI 3JIEMEHTA), XUMHuueckas opmyma
1 ypaBHEHHE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amad, ¢ y4€TOM OTUX MOJEIBHBIX TPEJICTABICHUN  BBIABISTH U
XapaKTEepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM HM3Y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX pPEaKUuid, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W INPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh NOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KAayeCTBE OCHOBBHI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKMX HJKCIEPUMEHTOB, yMEHHE HaOmoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (popMyIupoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM MNPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATH
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHPOBATH HHPOPMAIIUIO
pa3UYHBIX BUAOB W (GOpM TMPEACTABICHUS, TMOJIy4aeMYyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3Iu4YHbIe METOJIbI U 3alPOCHI MPU TTOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATEJIBHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJIB30BaHUA MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAJICHUE KYJIbTYpPOH AaKTUBHOTO UCIIOIb30BaHUSI PA3IUYHBIX IMOWCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMAaIIUU U WJUTIOCTPUPOBATH pEIIacMblie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIIOJIb30BaTh W aHaJM3UpOBaTh B TMpolecce ydeOHOH U
UCCIIEN0BATENbCKOMN NEeATEbHOCTH uHbOpMaIIIO 0 BIIMSIHUU
MPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa Ha COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuMKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE J1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B XoJ€ Auayiiora U (Wiau) IAUCKYCCHHU) TIO
CYIIECTBY OOCYy>XK7maeMoil TeMbl, (OpPMYJIUPOBATh CBOM  MPEIJIOKCHHS
OTHOCHUTEJIBHO BBINOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTAaX; Je€JaTh IPE3CHTAIUIO
pPE3ybTAaTOB  BBIMIOJIHEHUS XMMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IPOEKTA);

YMEHUSI y4eOHOTO COTPY/IHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEJIbHOW M  HCCIIEIOBATEIIbCKOM  JIESITENIbHOCTH TMPU  PEIICHUU
BO3ZHUKAIONIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3unuii  (0OCyXmeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUM, OMNpPENEIICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOATENIbHO ONPENENATh UEIU JESITENbHOCTH, MIJIaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJMPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeILHOCTD, BRIOUpATh Hanboiee 3PGEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX
Y TO3HABATENIbHBIX 3a7a4, CAMOCTOSITEIbHO COCTaBIISITh MU KOPPEKTHUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUM C YYETOM



MOJTYYEHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTHI, IIpejjaracMble B YCJIOBUH
3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHOM (denepanbHON pabodeil MporpamMmoi,
BBIJICJISIIOT: OCBOSHHBIE 00YYaIOIIUMHUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBul, creuuduyeckue Ui TpeAMETHOM 001acTH «XHUMHS», BUIBI
JNEATEIBHOCTH 1O TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPIpETalNH,
nmpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOydeHus B 8 kuacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTpaXKaTh CPOPMHUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHI:

e PAacKpbIBaTh CMBICJI OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XAMUYECKUHN 3JIEMEHT, MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oIHOpOIHAS ¥ HEOJITHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
U MOJICKYJIApHAs Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas JOJIsI XHMHYECKOIO D»JJIEMEHTa B COCIMHCHUM,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBaHHUE, COJIb,
BJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJaccuuKaIys peakiuii: peakiiuu COeIUHEHUsI, PeaKIIUU Pa3JIOKEHHUS,
peaKkIuy 3aMeIIeHUs], PEaKIMhu OOMEHa, 3K30- M JHJIOTCPMHUYECKHE
peakIuu, TEIIoBor 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIIOi
aTomMa, aToMHas oOpOuTaab, paadyc aToMma, XHMHYECKas CBS3b,
MOJISIpHAsl W HEMOJIApHAash KOBAaJCHTHAs CBSA3b, MOHHAs CBSA3b, MOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAS
KOHIICHTpAIIHs) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATHM U
MPUMEHSATH 3TU TTOHSITHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIF30BaTh XHWMHYECKYIO CHMBOJIMKY JJII COCTaBJICHHS (HOpMYyIl
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJCHTHOCTh aTOMOB  DJJIEMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMeHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COCIMHCHUAX, TPUHAJICKHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coeMHEHUH 1o GopMysiaM, BHUJ XUMHYECKOH CBSI3M (KOBAJICHTHAs W
MOHHAs) B HECOPTaHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIci [lepmommueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONKUCHIBATh U XapakTepu3oBaTh TabIU4HYr0 Gopmy Ilepuoamaeckoit
CHCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3jiiyaTh TOHATUS «IJIaBHas
noarpynma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», mansie
1 OOJIBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHUSI, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYecKux siemeHToB JI. .
MenpneneeBa» ¢ YHCIOBBIMU XaPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sAapa, oOIiee dYHcio
3JIEKTPOHOB U PACTIPEACIICHUE UX 1O JICKTPOHHBIM CJIOSIM);



K

KJaccu(UIMPOBATh ~ XUMHUYECKHE  DJIEMEHTHI,  HEOPraHWYECKUe
BEIIECTBA, XUMUYECKUE PEaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIaccoB,  MOATBEPXKJash  ONHUCAHME  MPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIUIA;
IPOrHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWUMUYECKHUX
IPEeBpPAILCHUN B PA3IMYHBIX YCIOBUSX;

BBIUKCIIATh OTHOCUTENIbHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMMHYECKOTO »3JieMeHTa 1o (opmyle
COCIMHEHMS, MAacCCOBYIO [IOJII0 BEIleCTBA B PacTBOpPE, IPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEeaKinu;

IPUMEHSATh OCHOBHBIC OIEpPAllMd MBICIUTEIBHON NIeATebHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
M3Y4YCHHUS] CBOWCTB BEHIECTB M XUMHYECKUX DPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpPEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (pEabHbIA U MBICIICHHBIN);

clieloBaTh  MpaBUJiaM  TOJIb30BAHUS XMUMHUYECKOM mocyaod U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIUSMH I10 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB €  OIPEHEIEHHOM MAacCOBOM JIOJI€M PaCTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATH U MPOBOJUTH XUMUUYECKHUE DKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IMIEJIOYEH W  KHCIOT C IOMOIIBIO
WHIUKATOPOB (JJakMyc, (peHoITaienH, METUIIOPaHXK U IpyTHre).

KOHIly oOyueHus B 9 KJiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD y 00yYAIOIIUXCS YMEHHIL:

PAcCKpBhIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHIM
AJIEMEHT, aTOM, MOJIEKyJla, WUOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0’KHO€ BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIIECHb
OKHCJICHHS, XMMHYECKas peakius, XUMUYECKash CBSI3b, TEIJIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HERJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeOoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKWCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBSI3b (KOBaJIGHTHAs,
WOHHAs, METAJUIMYECKasi), KpUCTAJUIMYECKasi pelIETKa, KOpPpO3Hs
METAJJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIuu, MPEeaeIbHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUH U
MPUMEHSTDH ITU TIOHSITHS TPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
WCIIOJIh30BaTh XUMHUYECKYI0) CHMBOJIMKY I COCTaBJICHHS (Qopmyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENENSITh BaJE€HTHOCTh W CTEMNEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIacCy COEIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBsI3U (KOBAJIGHTHAsl, HWOHHAsA, METaUIMuecKas) B



HEOPTraHMYECKUX COCIMHEHUSX, 3aps/l HOHA 10 XUMHUYECKOU (popMmyie,
XapakTep Cpelbl B BOAHBIX PAacTBOpPAaX HEOPTaHMYECKUX COCIUHECHUH,
TUN KPUCTAIUIMYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica Ilepuommyeckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPUPOBATh €r0 MNOHUMAHHUE: OIMCHIBATh W XapaKTePHU30BaTh
TabauuyHyro Gopmy [leproauueckoit CHCTEMbl XUMHUYECKHUX JIEMEHTOB:
paznyuaTh MOHATUS «TJIaBHas moArpynmna (A-rpynmna)» u «moOodHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIIHME TEPHOMABI, COOTHOCUTH
0003HaYEHUs, KOTOpPhIE HMEIOTCS B IEPUOJUYECKON TabmuIEe, C
YUCJIOBBIMU  XapPaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO DJIESKTPOHOB U
pacripefieieHe HX I10 JJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTU B U3MEHEHHUM CBOMCTB AJIEMEHTOB U UX COCIUHEHUN B
npeaenax MajiablX NEPUOAOB U TJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHUS
X aTOMOB;

KJIacCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBI,  HEOPraHUYCCKHE
BEILIECTBA, XUMUUYECKHE peaKIuy (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEIIeCTB, M0 TEIJIOBOMY 3((EKTy, M0 M3MEHEHUIO CTETeHEH
OKHCJICHUS] XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHElU(PUICCKUE XUMHUYSCKUE
CBOMCTBA MPOCTBIX M CIIOXKHBIX BEIIECTB, IOJATBEPXKAas OIHCAHUE
IpUMEpaMU MOJICKYJISIPHBIX U MOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIU;

COCTaBJISITb YPaBHEHHUSI DJICKTPOIUTHUYECKOM JTUCCOLMAIIUM KHUCIIOT,
IIEJI04YEe M COJICH, MOJIHBIE W COKpallEHHBbIE YpPAaBHEHMS peaKIui
HOHHOTO  OOMEHa, YpaBHEHHUS  PEAKIHUH,  MOATBEPKIAOITUX
CYIIECTBOBAHME TCHETUUYECKOW CBSI3M MEXJY BEIIECTBAMHU Pa3IMYHBIX
KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUM
MIOCPEJICTBOM COCTAaBJICHUSI DJICKTPOHHOTO OaaHca dTUX PEaKIIniA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHMS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX IPEBpAIICHUN B pa3IWYHbBIX
YCIOBUSIX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJIAPHYIO MAacChl
BCILIECTB, MAacCCOBYIO JIOJIO XHMHUYECKOTO »JJEMEHTa Mo Qopmye
COCJIMHEHUSA, MACCOBYIO JIOJIIO BEIECTBA B PACTBOpPE, IMPOBOJUTH
PacU€Thl MO YPABHEHUIO XUMHUYECKON PeaKInu;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMUMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBUiia OOpaIleHUS C
BEIIECTBAMHU B COOTBETCTBUM C HHCTPYKIMSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYyYEHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIUM, TOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
pPa3JIMYHBIX BEILIECTB: PACMO3HABATH OMNBITHBIM MYTEM XJOPHU/I-,
Opomun-, wuomua-, KapoObonatr-, ¢Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
MPUMEHATh OCHOBHBIC ONEpPAllMM MBICIUTEIBHON JEATEIbHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMAaTH3alIUIo,
BBISIBJIEHUE NTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJI1 U3yYEHUSI CBOWCTB
BEIIECTB M XHUMHYECKHUX pEaKIHil, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HaHMs — HAOMIOACHHWE, N3MEPEHHE, MOJCIUPOBAHKE, IKCIICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
HaumeHoBaHue KoandecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
nporpaMmmsl padoTbI padoThbI
Pa3nea 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XUMHSA — BaKkHas
11 00J1aCTh €CTeCTBO3HAHMS 5 5 bubmuorexa [JOK
' U [IPaKTHIECKOU https://m.eds00.ru/7f41837c
JIeSITEILHOCTH YEJIOBEKa
BelecTBa 1 XuMu4eckue bubmuorexa [JOK
1.2 15 1 )
peakuuu https://m.eds00.ru/7f41837¢c
Hroro no pasaeny 20
Pa3nen 2. BaxkHeiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 bubmuoreka [JOK
' [TonsiTre 06 okcHuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonsarue o 8 1 bubnuoreka [JOK
' KHCJIO0TaX U COJIIX https://m.edsoo.ru/7f41837c
53 Bopna. Pacteopsl. 5 1 1 bubmmoteka [IOK
' [Mouste 06 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHEBIE KIaCCHI EuG OK
2.4 HEOPraHUYECKUX 11 1 1 nomoreka L1

COE€IMHEHUN

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro mo pazneny 30

Pasznea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xumnueckux 3jeMmeHToB /. U. MenneneeBa. CTpoenne aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE PeaKIIUH

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XHUMHUYECKHX DJIEMEHTOB 7
J. 1. MeHaeneeBa.

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

Crpoenue aToma

XHUMHUecKas CBSI3b.

39 OKUCIUTENBHO- 8 1 bubnuorexa [JOK
' BOCCTaHOBUTEIIbHEIC https://m.edso0.ru/7f41837¢
peakiuu
bubnuorexa [JOK
Hroro o pasaerty 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB 1O [IPOTPAMME 68 4 5



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

HaumeHoBaHue KoanyecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
nporpamMmbl padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[ToBTOpEHME N
11 yrayOneHue 3HaHUM 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/eiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIUii
DNEKTPOTUTHYECKAS
13 JUCCOLIAINA. 8 1 1 bu6nuoreka [IOK
' XuUMHUYECKHE PEAKIIUH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
OO61as xapakTepuCTHKa
B P P bubmorexa [JOK
2.1 XUMHUYECKHUX IJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. 'anorenst
OO01mas xapakTepuCTHKa
B P P bubmuorexa [JOK
2.2 XUMHUYECKHUX AJIEMEHTOB 6

VIA-rpynmnel. 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

COCOAMHCHUA

OO61mas xapakTepucTHKa

53 XUMHUYECKHUX IJICMEHTOB 7 bubmuorexa [JOK
' VA-rpymimst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 ux coeTMHCHHS
OO01mas XxapakTepUCTHKA
XUMHYECKHX 3JIEMECHTOB Eubs 1IOK
nOJIMOTEeKA
2.4 IVA- Y
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
KpPpEMHHHU U UX
COCINHCHUA
Hroro no pazgeny 25
Pazgen 3. MeTa/IbI M BX COeTUHEHU S
31 OO0mue cBoiicTBa 4 bu6mmoreka [IOK
' METaJIJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiimme MeTallIbI U 16 bu6nuoreka [IOK
' WX COEIMHEHUS https://m.edso0o.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa 1 Marepuansl B 3 bubmuoreka [JOK
' KU3HH YeT0BEKa https://m.edsoo.ru/7f41a636
HUroro mo pazneny 3
b K
PesepBHOE Bpems 3 nommorexa O

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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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ny KosmuecTBo yacos
JJIeKTPOHHbIE
Hara undgpoBbie
n| Tema ypoka KounTtpoJbHbie IIpakTuyeckue
Bcero U3ydeHusi o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsbl
n
[Ipenmer xumuu. Ponp xumuu B bubnuoreka [IOK
1 JKU3HM 4eoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIIECTBA 0Oc
bubmuorexa [JOK
[TonsTHe 0 MeToAax MO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHH
7e
[IpakTuueckas padorta Ne 1
bu6mmoreka [IOK
«ITpaBuna paboTsl B 1abopaTopuu
3 . 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIEHUS C dc
71a00paTOPHBIM 000PYIOBAHUEM T
bu6nmoreka [JOK
YucTele BemecTsa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOblI pa3aeneHus cmece ca
[TpakTuyeckas paGora Ne 2 bubnnorexka [JOK
5 «Paznenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYHCTKHU TTOBAPEHHOU COJIN)» c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6¢



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

XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubmuorexa [JOK
7 (CUMBOJIBI) XUMHYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB 2
bubmuorexa [JOK
8 [IpocTble U ClOXKHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ffod2d
50
3aKOH MOCTOSHCTBA COCTaBa
BelIeCcTB. XUMHU4ecKas popmyia bubmorexa HOK
10 ) pMyJa. https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB .
XUMHAYECKHX 3JICMCHTOB -
OTtHOCHUTENbHAs aTOMHAs Macca. bubnuorexa [JOK
11 | OtHocuTenbHasE MOJIEKYISIpHAs https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 105151 XUMHAYECKOTO bubmorexa [JOK
12 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COEIMHEHUH Oc
bu6nmoreka [JOK
KommuecTso BemecrBa. Moib.
13 JHIECTEO BEECTR o https://m.edsoo.ru/ff0d52
MousipHas macca
30
dusznyecKknue 1 XUMHIECKHE bubmotexa [JOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMUYECKast PEaKIIHs R
15 IIpu3Haku U ycioBuUs MPOTEKAHUS bubnnorexka [JOK

XUMHUYCCKUX peaKuHﬁ

https://m.edsoo.ru/ff0d3a



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

3aKOH COXpaHEHHUs MacChl

bu6mmoreka [IOK

16 | BemecTB. XuMU4ecKue https://m.edsoo.ru/ff0d3b
ypaBHEHHUS 88
Beraucnenus koinuecTBa, MacChl bubmuorexa [JOK

17 | BemecTBa o ypaBHEHUSAM https://m.edsoo.ru/ff0d57
XUMHYECKHUX PEaKIIHi 08
Krnaccudukanus XuMHIECKUX

eakuuil (CoeqMHEHUS bubmorexa [JOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3noKeHUs1, 3aMEIICHHUS, 4
oOMeHa) B
M. B. JIoMOHOCOB — y4&HBIH- bubnnoreka [JOK

19 | osuuumknoneauct. O600mEeHNE U https://m.edsoo.ru/ff0d40
CUCTeMaTH3alusl 3HAaHUH c4
KonTponbnas padora Nel no teme bubnuoreka [IOK

20 | «BemiecTBa M XUMUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Boznyx — cmecsk razos. Cocras bu6nmoreka [JOK

21 | Bo3myxa. Kucnmopon — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
Ou3nyecKkue 1 XUMHIECKHe
CBOMCTBA KHCIOpOAa (peaKInu bubmorexa LOK

22 P P https://m.edsoo.ru/ff0d46
okucienus, ropenue). [lonstue 14
00 okcHuaax =

93 CriocoOsI motyueHus: KUCIopoa bubnmoreka [JOK

B JJaboparopuu u

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IpOMBILIEHHOCTH. [IprMeHenue
KHCII0pOJa

TennoBoit 3¢ hext xumMuaeckoit
peaKIyu, OHATHE O

bu6mmoreka [IOK

24 | TepMOXMMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
DK30- U DHAOTEPMUYECKUX 90
peaknusx
TormmmBo (HedTh, Yroib U METaH). bubnnoreka [JOK

25 | 3arpsi3HEeHHE BO3ayXa, CIIOCOOBI https://m.edsoo.ru/ff0d4c
€ro IpeJIoTBPaICHHUs 4a
[IpaxTuueckas padora Ne 3 o
teme «Ilomyuenue u cobupanme bubmorexa LOK

26 v P https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE eT0 5
CBOMCTB» =
Bomopon — anemeHT u npoctoe bubmuorexa [JOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4d
pHpoOJIEe do
dusnueckne U XUMUYECCKHE bu6nmoreka [JOK

28 | cBoiicTBa Bogopoxa. [lpumenenne https://m.edsoo.ru/ffod4d
BOZOpOZA do

bu6nmoreka [JOK
29 | IlonsATHE O KMCIIOTaX U COJAX https://m.edsoo.ru/ff0d50
d2

CnocoObI TTOTyYeHHS BOIOPO/Ia B bubmorexa LOK

30 YA Aopoa https://m.edsoo.ru/ffod4d

naboparopuu

do



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

[IpakTuyeckas padora Ne 4 o
teme «[lomydenue u cobupanue

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOZIOPOJIa, H3YYCHHE €TI0 )
CBOICTBY -
N N bubnmoreka [JOK
M 0 .3
32 OIVIPHDIT ODBEM Ta30B. SAKOH https://m.edsoo.ru/ff0d54
ABorazipo %
Brruuncienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a o €ro N3BECTHOM Bubmzorexa LIOK
33 Y https://m.edsoo.ru/ff0d55
KOJ'II/IIIGCTBy BCIIeCTBA NIIN aO
00BEMY o
Brruncienus 006EMOB ra3os I10
ABHEHMIO PEAKIIMNA HA OCHOBE Bubmzorexa LIOK
34 yp "p N https://m.edsoo.ru/ff0d57
3aK0HA 00BEMHBIX OTHOILIEHUI 08
ra3oB T
dusnueckre U XUMHUYECKHE Brbmmozexa [IOK
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 78
. bu6mmoreka [IOK
CocraB ocHoBanuii. [Toustue 00
36 https://m.edsoo.ru/ff0d59
WH/IUKATOpax 02
Bopa kak pactBoputeb.
Hacremennnie 1 HeHACBIIIEHHBIE Bubmzorexa LIOK
37 https://m.edsoo.ru/ff0d5b
pacTtBopbl. MaccoBast 10Jist 40
BEIIIECTBA B paCTBOPE o
38 [IpakTuueckas padora Ne 5 o bubnuorexa [IOK

teMe «[Ipurorosienne pacTBOpoB

https://m.edsoo.ru/ff0d5e



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

C OIpeAcIEHHON MacCOBOM 10JIEr
PacTBOPEHHOTO BEILIECTBAY»

ba

KontponbHas padota No2 o teme

bubmuoreka [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
bu6mmoreka [IOK
OKcupl: coCcTaB, KiIacCUpUKaIUs,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonyyenue u xXumMu4eckue bubnnorexa [HOK
41 | cBOMCTBa KHCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB 4e
OcHOBaHUS: COCTaB bubmorexa LIOK
42 ' ’ https://m.edso0.ru/ff0d67
KJIacCU(UKAINs, HOMECHKIIATypa ca
bubmuorexa [JOK
[Tonyuyenue u xummdeckne
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBaHMIA ca
bu6mmoreka [IOK
KwucmoTsr: cocTas,
44 https://m.edsoo.ru/ffOdfee
KJ1accuukanus, HOMEHKIJIaTypa 5
[Tonyuyenne u XuMUYECKHE bubmorexa HOK
45 uyq https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCJIOT )
Comnu (cpeqnue): HOMEHKIIATypa, bubmuorexa [JOK
46 | crmocoObI MOTyYCHHS, https://m.edsoo.ru/00ad94
XMMHUYECKHE CBOMCTBA 74
47 | IIpaxTtuueckas padota Ne 6. bubnnorexka [JOK



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

Pemenne skciepuMEHTAIBHBIX
3aja4 1o Teme «OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN )

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

['enernueckas CBsA3b MEKIY

bu6mmoreka [IOK

48 | xilaccaMu HEOPraHHMYECKUX https://m.edsoo.ru/00ad9a
COeIMHEHUIT 50
O000I11IeHIE U CUCTEMATU3AIUS Bubmiorexa ITOK
49 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas padorta Ne3 no teme bubnuoreka [IOK
50 | "OcHoOBHBIE KJIaCCHI https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX CoeqMHEHUN" la
[TepBbie OMBITKH
bubmuorexa [JOK
KJIACCU(UKAIINN XUMUYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynmax fa
CXOJHBIX 2JIEMEHTOB o
[Tepuonnueckuii 3aKOH U
bu6nmoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edso00.ru/00ada5
XUMHUYECKUX djieMeHToR /I, 1. 2
Menneneepa B
bu6mmoreka [IOK
53 | Ilepuonsl, rpymnmsl, TOATPYIIIBI https://m.edsoo.ru/00ada5
2c
bu6mmoreka [JOK
Crpoenne atomoB. CocTaB
54 https://m.edsoo.ru/00ada3

ATOMHBIX AICP. H3o0Tombl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue 3J1eKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 . https://m.edsoo.ru/00ada6
[Tepuonuueckoii cucremsi /. U. be
Menpeneena _
XapakTepucTuka XMMHUYECKOTO
bu6mmoreka [IOK
JJIEMEHTA 110 €0 IIOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepuonuueckoii cucreme /1. U. 24
Menneneesa _
3nauenue [lepuonnyeckoro
bubmuorexa [JOK
3aKOHA JIJI Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6e
Y4€HBIM, EAAror U rpaxJaHuH -
bu6mmoreka [IOK
DJIEKTPOOTPULIATEIHLHOCTh
58 https://m.edsoo.ru/00adaa
aTOMOB XUMHUYECKUX DIIEMEHTOB b3
bu6mmoreka [IOK
59 | HonHas xuMHYECKasI CBA3b https://m.edsoo.ru/00adac
34
bu6mmoreka [IOK
KoBanentnas nonsipHas
60 https://m.edsoo.ru/00adaa
XUMHYECKas CBSI3b
b8
bu6nmoreka [JOK
KoBanientHas nenomnsipHas
61 https://m.edsoo.ru/00adaa
XUMHYECKAsI CBI3b
b9
bu6mmoreka [JOK
62 | CreneHp OKUCIECHUA https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

OKHUCIIUTENLHO-

bubmuorexa [JOK

63 1 https://m.edsoo.ru/00adb0
BOCCTaHOBHUTEJIbHBIC PEAKIIHH 76
bubmuorexa [JOK
64 | OxucauTenn U BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/00adb0
76
KonrtponsHas padora Ne4 o reme bubnuoreka [IOK
65 | «Crpoenue aroma. XuMuyeckast 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubmuorexa [JOK
P . 0600
66 C3CPBHbIN YPOK © iﬂ cHue 1 1 https://m.edsoo.ru/00adb3
CHUCTEMATHU3ALMUS 3HAHUI 3c
. bubmuorexa [JOK
P . 00600
67 C3CPBIBI YPOK © iHeHHe 1 1 https://m.edsoo.ru/00ad9c
CHUCTEMATHU3ALUS 3HAHUI b2
. bu6nmoreka [JOK
P . 00600
68 CCPBHDI YPOK © ill cHne u 1 https://m.edsoo.ru/ff0d61
cucreMarui3anus 3HaHUU 06
OBILIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME



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

9 KVIACC

OCHOBHBIX Pa3/IeioB Kypca
8 Kmacca»

Ne KounyecTBo 4yacoB
DJIEeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3yYeHUS o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
n
[lepnonnueckuii 3aKoH.
bu6mmoreka [IOK
Ilepuonnueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIEMEHTOB []. o
U. Menneneesa }
3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
W3MEHEHUU CBOMCTB
2 1 https://m.edsoo.ru/00adb6b
XUMUYECKHUX JIEMEHTOB 5
IIEPBBIX TPEX MEPUOIOB B
Knaccugukanus u bubnnoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Bunpl xumMuiueckou CBSI3U U bu6mmoreka [IOK
4 THUIIBI KPUCTAIUIMYECKUX 1 https://m.edsoo.ru/00adbac
peImEToK 6
KonrtponsHas padora Nel
no teme «lloBropenue u
5 yri1yOieHre 3HaHu| 1 1



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

Knaccudukanus bubnnoreka [HOK
6 XUMHUYECKHUX PEAKLMMN 110 https://m.edsoo.ru/00adbch
Pa3IMYHBIM MMPU3HAKAM 0
ITonsiTHE O CKOPOCTH
XUMHYECKON peaKkuu Bubmorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IlousTHE O TOMOI€HHLIX U X
TeTEPOreHHBIX PEAKIIHIX -
ITonsgaTue 0 XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
bubmuoreka [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKkIuu 1 c
[OJIOKEHUE XUMUYECKOTO -
paBHOBECHS
OKHCIUTEIIBHO- bu6mmoreka [IOK
9 BOCCTAaHOBHUTEJILHEIE https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanyi. CUIbHBIE U 8
CI1a0bIe ANEKTPOIIUTHI -
bu6mmoreka [IOK
HNonHble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakiui
8
XUMHYECKHE CBOUCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBAHUI B
12 https://m.edsoo.ru/00add5d

CBETE MpeJCTaBICHUN 00
IIEKTPOJINTUYECKON

8



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

Jucconranuu

XUMHYECKHE CBOUCTBA

coJieii B cBETE bubmuorexa [JOK
13 | mnpencraieHwmit 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIACCOILMAIIAN
bubmuoreka [JOK
[TonsiTHe 0 TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmete i bubmuorexa [JOK
15 . https://m.edsoo.ru/00addd1
cUcTeMaTu3aIus 3HAaHUH )
[TpakTuueckas paborta No 1.
bu6mmoreka [IOK
«Pemenne
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBHBIX X
3a71a9» -
Konrtponbnas padora Ne2
10 TeMe
bu6mmoreka [JOK
«INEKTPOIUTUYECKAS
17 https://m.edsoo.ru/00addec
JIUCCOITUAITHS. 0
XHUMHUYECKUE PEAKIINN B B
pacTBopax»
OOmas xapakKTepuCTHKa
P P bubmuoreka [JOK
TraJlIoreHOB. XUMHUYECKHUE
18 - https://m.edsoo.ru/00addfe
CBOMCTBA Ha IIpUMEpe 5
XJIopa B
19 | Xnoposomopon. ConsiHast bubnnorexka [JOK



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

KHCJI0Ta, XUMHNYCCKHUEC
CBOMCTBA, IIOJIy4CHHUE,
IpUMEHEHHE

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

[TpakTuyeckas padora Ne 2
1o teme «Ilomyuenue

bu6mmoreka [IOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTBHI, g
M3y4EHHE €€ CBOUCTBY» a
Brrancaenus mo
PaBHEHUSIM XUMUYECKUX bubmnorexa [IOK
21 Y . https://m.edso0o.ru/00ade48
peaKkIui, eciivi OANH U3 3
PEareHTOB JIaH B U30BITKE B
bu6mmoreka [IOK
OO0m1as XxapakTepuCcTUKa
22 https://m.edsoo.ru/00ade64
anemeHToB VIA-rpynms N
AmoTponHbie
MOIU(PUKAIIUN CePBI.
¢ P N bubmuorexa [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. N
XHUMHYECKHE CBOMCTBA -
cepbl
CepoBoaopoj1, CTpOEHHUE, bubmuorexa [JOK
24 buznyecKkue 1 XuMUYECKHE https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxkcuasl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edsoo.ru/00adea2

XUMHUYCCKUC CBOﬁCTBa,
MMPUMCHCHUC

8



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

XUMHUYECKUE PEAKIIUH,
JIS)KAIe B OCHOBE

MPOMBIIIIEHHOTO CII0c00a bubnmoreka [JOK
26 | moJy4eHHS CEpHOU https://m.edsoo.ru/00adec8
KHUCTIOThI. XUMUYECKOE a
3arpsi3HEHUE OKPY Karolei
CpeIbl COCTUHECHUSIMU CEPhI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 | nonu BBIXOJA MPOAYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO01mas xapakTepuCcTHKa
371eMeHTOB VA-Tpymiibl. bubnnorexa [JOK
28 | A3oT, pacnpocTpaHECHHE B https://m.edsoo.ru/00adeea
npupoe, Gu3nYecKue u 6
XMMHYECKHUE CBOMCTBA
AMMHaK, ero pusnveckne bubnnoreka [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MOJTy4YeHHUE ¥ PUMEHEHHE 4
[TpakTuyeckas padora Ne 3
no Teme «l[lomyuenue bubmorexa HOK
30 i https://m.edsoo.ru/00adf18
aMMUaKa, H3y4yeHue ero 0
CBOWCTB» =
A30THas KucoTa, eé bu6mmorexa [IOK
31 | ¢wusnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
bubnmnoreka [JOK
32 Hcnonbs3oBaHne HUTPATOB 1

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



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

Y COJIE aMMOHMUS B
KaueCTBE MUHEPATbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKpY Karolei
Cpelbl COeTMHEHUSIMU
azoTa

[e0)

®docdop. Oxcua pochopa
(V) 1 dpochophas kucora,

bu6mmoreka [IOK

33 https://m.edso00.ru/00adf68
buznyecKkue 1 XUMUYECKHE N
CBOIICTBa, MOJIy4YEeHUE B
Hcnonb3oBanue pocharon
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenuil. 3arps3HeHHe https://m.edsoo.ru/00adfc2
PUPOIHON cpeabl 0
docharamu
Yraepon,
bu6mmoreka [IOK
35 | Pactpoctparienue s https://m.edsoo.ru/00adfd9
npupoe, Gu3nYecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcupsl yriaepoaa, ux
bu3nueckrue 1 XUMHUYECKHE bubnnorexka [JOK
36 CBOMCTBA. DKOJIOTMYECKHUE https://m.edsoo.ru/00adfeb
poOJIEMBI, CBSI3aHHBIE C e
okcuzom yriepoaa (1V)
VYronbHas KucaoTa u eé€ bubmorexa HOK
37 https://m.edso0.ru/00ae006

COJIn

c



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 "[lonydenne

bu6mmoreka [IOK

38 | yraekucmoro rasa. https://m.eds00.ru/00ae027
KauectBennas peakius Ha e
KapOoHaT-HOH"
[TepBoHaYaNILHEIC TOHSATHUS
bu6mmoreka [IOK
00 opraHnyYecKux
39 https://m.eds00.ru/00ae054
BEIIIECTBAX KaK O o
COEIMHEHUSIX YTepoaa -
. bu6mmorexka [IOK
Kpewmnuii u ero
40 https://m.edso0.ru/00ae080
COCTUHCHHUS )
[TpakTuyeckas padora Ne 5.
Pemienue
bu6mmorexka [IOK
SKCTIICPUMEHTAIIbHBIX 3a7a4
41 . https://m.edsoo.ru/00ae0bf
o Teme «BakHeiimme 5
HEMETaJUIbI U UX B
COCTUHEHUS»
KonrtponbHas padora Ne3
. bu6mmoreka [IOK
o Teme «BakHeiimme
42 https://m.edsoo.ru/00ae0el
HEMEeTaJUTbl U UX g
COCTUHEHUS» =
OO01mas xapakTepuCTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorexa [IOK
43 MeTaJlIoB. MeTaiinueckas https://m.edso00.ru/00ae103

CBA3b U METAIJIMYCCKaA

KPUCTAJUINYECKasl PELIETKA.

€



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
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dusnueckue cBoiicTBa
METAJLJIOB

XUMHYECKUE CBOUCTBA

bu6mmoreka [IOK

METaJLJIOB.
44 . https://m.edsoo.ru/00ael15
DIEKTPOXUMUYECKUN P 5
HaIpsHKEHUH METAJLIIOB h
OO011ue crmocoobl
MOJTyYEHUST METAJUIOB.
CnnaBel. Berauciaenus mo bubmunorexa [JOK
45 | ypaBHEHHUSIM XUMUYECKUX https://m.edsoo.ru/00ae115
pEaKIMii, €CJIU OJIUH U3 6
PEareHTOB COJCPIKUT
pUMecH
ITousTue o Koppo3uu bubmmorexa [TOK
46 PP https://m.edso00.ru/00ae127
METAaJIJIOB 3
bu6mmoreka [IOK
47 [IlenounbIe MeTAITBI https://m.edsoo.ru/00ael4b
2
OKCHIBI U TUAPOKCHUIBI bubmmorexa [TOK
48 P https://m.edsoo.ru/00ael4b
HATpUS U KaJaus )
[[lemouno3emenbHBIE bubnnoreka [JOK
49 METAaJIJIbI — KaJIbIHH 1 https://m.edso00.ru/00ael5e
Mar"uim 8
50 BaxkHeiimme coequHeHNs bu6mmoreka [JOK

KaJIbIIUS

https://m.edsoo.ru/00ael5e
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[e0)

O060061EHNE U

51
cHUCTeMaTH3aIus 3HAaHUI
K&cTkocTh BOJBI U bubmorexa LOK
52 . A https://m.eds00.ru/00ae188
CIocoObI €€ ycTpaHeHUs 6
[TpakTuyeckas padora Ne 6 bubnuoreka [IOK
53 o Teme "XKEcTKoCcTh BOJIBI https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
54 |  AmoMHHHI https://m.edsoo.ru/00aelc6
4
. bubmuorexa [JOK
A
55 MboTepHBIe CBOCTBA https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THJIPOKCHIA 4
bu6mmoreka [JOK
56 | XKemneso https://m.edsoo.ru/00ae1d8
6
Oxcupl, TMIAPOKCUIBI U bubnnoreka [JOK
57 conu xene3a (I1) u xenesza https://m.edsoo.ru/00ae35e
(D) 6
58 O6o0menue u
cUCTeMaTH3aIus 3HAaHUH
[TpakTiueckast pabora Ne 7.
Pelwerie bubmuorexa [JOK
59 https://m.edsoo.ru/00ae3de

DKCIEPUMEHTAIBHBIX 3a7a4
no teMe «Bakneimue

8
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METaJJIbI U UX
COCOAUHCHU A

Bruucnenus no
YpPaBHEHUSAM XUMUYECKUX
peaKkuuii, €CJid OJJMH U3

peareHToB JIaH B U30BITKE Bubmorexa LIOK
60 https://m.edsoo.ru/00ael75
WJIU COJICPYKUT MPUMECH. 0
Brruncienns maccoBoit -
JIOJTU BBIXO/1a IPOAYKTa
peaKIuu
61 O06o0061IEHNE U
cucreMaru3anus 3HaHuil
KonTponbnas padora Ned
62 no teMe «Baxkueiimune
MeETaJUIbl U UX
COEIUHEHUS
BemectBa u matepuansl B bubnnoreka [JOK
63 [MOBCEIHEBHON XU3HU https://m.edso0.ru/00ae3f5
YyesoBeKa 0
XUMHYECKOE 3arpsi3HeHHe Brbmmozexa [OK
64 . https://m.edso0.ru/00ae427
OKPYKAroIIel cpebl 9
bu6mmoreka [IOK
Ponp xumuu B perieHun
65 https://m.edsoo.ru/00ae427
IKOJIOTMUYECKUX MPOoOIeM 0
66 Pe3epBHBIil ypok. bubnuorexa [IOK

0O000meHne n

https://m.edso0.ru/00ae0d0
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CUCTEMAaTHU3al U 3HAHUN a
Pe3epBHbIi ypoOK. bubnmoreka [JOK

67 O060061EeHNE U 1 https://m.edsoo0.ru/00adb33
CUCTEMAaTHU3al U 3HAHUN c
Pe3epBHbIit ypoOK. bubnmoreka [JOK

68 0O00011eHuEe 1 1 https://m.edsoo.ru/00ad9ch
cHUcTeMaTU3alvs 3HaHUHI 2

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /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 «M3aaTensctBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA

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

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

PaGouas terpaas. 8 kiacc (aBTopel O. C. I'abpuensn, C. A. Cnaakos).
Tetpanb 11t 1a0OPAaTOPHBIX OIMBITOB U MPAKTUYECKUX paboT. 8 Kiacc (aBTOPbI
O. C. I'abpuensn, 1. B.

Axcénona, U. I'. OctpoymoB).

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

[Tporpamma kypca xumuu 115 8-11 kimaccoB 0011e00pa3oBaTeIbHBIX
yUpexKACHU/

O.C.I'abpuensa. —M. : JIpoda, 2010.

["apa H.H. Xumus. Pa6oune nporpammel. [Ipeaqmernas nuaus yueonukos I'.E.
Pymsutuca, ®©.I'. ®enpnmana. 8-9 knaccel/ H.H. I'apa. — M.: IIpocBemienue.
Panenxuit A.M. Xumus: nunaktadeckuii marepuai: 8-9 ki. / A.M. Pagenkwuii.

— M.: IIpocsewienue.
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