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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUM Ha YPOBHE OCHOBHOIO o0OIIero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBaTenpHON  TporpaMMbl ~ OCHOBHOro  obmiero  oOpa3oBaHus,
npencrasiieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4E€TOM KOHIIEMIMU MpErojaBaHUs y4yeOHOTrO
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T MpEACTABJICHHE O LIENIAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS M PA3BUTHS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  NPEIMETHOE  COJIepXKaHUE,
peIycMaTpPUBAET PACIPEEIICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszienaM M TemMaM MNpOorpaMMbl MO XMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUS! XUMHUU C YUYE€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarIuxcs, ONpenesieT BO3MOXXHOCTH MpeaMera Jyis
peanu3anuy TpedOBaHMI K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa30oBaHMsl, a TaKxke TpeOoBaHUM
K pe3yipTaTaM OOydeHHs XMMHUH Ha YpPOBHE IleJiel H3y4yeHUs MpeaMera H
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOyYaromierocs Mo
OCBOCHHIO YUYEOHOTO COJICPKAHMUS.

3HaHWE XUMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHHUS MHUPOBO33PEHUS
o0y4aromierocs, ero NpeCcTaBIeHu 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTParOT (HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOMPEBPAICHUIX
SHEPTrud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTIX PEHICHUS II100aTbHBIX
npo0ieM yCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPhEBOM, SHEPTETUUYECKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

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

BHOCHUT BKJIJ] B ()OPMUPOBAHUE MBIIIJICHUS U TBOPUECKHUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HAaBBIKOB WX CAMOCTOSITEIBHOW y4eOHOH J1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eITeTbHOCTH;

3HAKOMUT CO CIEIU(PUKON HAYYHOTO MBIIUICHUS], 3aKJIaJbIBAET OCHOBBI
[IEJIOCTHOTO B3IJIAJa HA EAUHCTBO TMPHUPOJBI M  YEJOBEKa, SIBISACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyyJarommxcs;

croco0CcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSM, K TPUPOJE, 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 00IIer0 0Opa30BaHUsSI OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOMUMHKCS CHCTEMbI TMEPBOHAYAIBHBIX TOHATUNA XUMUH,



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

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMHUK C(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBAECTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XUMHU4Yeckor peakuuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHBI IIO
MPUHIMITY TOCIEI0BATEILHOIO PAa3BUTHUS 3HAHWM HA OCHOBE TEOPETHUYECKUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

—aTOMHO-MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

—Ilepuonnueckoro 3akona JI. M. MeHueneeBa Kak OCHOBHOIO 3aKOHa
XUMUH;

—y4E€HHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

—TIpeACTaBICHU 00 JJICKTPOIUTHYCCKONW JUCCOIMAIMA BEIISCTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI M BO3MOXXHOCTEW MPAKTUYECKOTO
MPUMEHEHHUS U MOJYYEHHUS M3Y4aeMbIX 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 MPOUCXOJUT C MPUBIICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4EOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«bnonorusa. 5-7 knaccel» u «Pu3nKa. 7 KIacc.

[Ipy wm3ydeHUH XWMHUH TPOUCXOAUT (POPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  HaykKM Kak o00JIacTH  COBPEMEHHOTO  €CTECTBO3HAHMS,
MPAKTUYECKON JESITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOK KyJIbTYphl. 3ajlaya y4eOHOro MmpeaMeTa COCTOMT B (HhOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (DaKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TOJIOKEHUN, JOCTYNHBIX OOOOIIEHUIT MHUPOBO33PEHUYECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAyYHBIM METOAaM IO3HAHUS MPH
U3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTUHU
MO3HABATEIBHBIX YMEHUUW M HMX NPUMEHEHHHM B Yy4eOHO-IIO3HABATEIIBHOW H
y4eOHO-HCCIIeIOBATEIIbCKON JICATEILHOCTH, OCBOCHUW IIpaBUJl OE30I1acCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

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

—(hOopMHUpPOBaHWE WHTEIICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIPHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM JKU3HH,

—HaIpaBJIICHHOCTh ~OOyYeHHMS Ha  CHUCTEMAaTHYEeCKOe MPHOOIIECHUE
00yJaronuxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON NESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (POPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—o0ecrieueHue YCIIOBHUIA, CIIOCOOCTBYIOITUX MPUOOPETEHUIO
OoOyJaroIMMUCs  OMbITa  Pa3HOOOpPa3HOW  JEATETBbHOCTH, TO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIbHOE 3HAYEHHE JIJIs1 PA3JIMYHBIX BUJOB JEATEIbHOCTH;

—(popmupoBanre o00meld (YHKIMOHATFHON M  €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCIE YMEHHH OOBSCHATH M OICHUBATH SIBJICHUS



OKPY’KaIOIIEro MUpa, UCIOJb3Yysl 3HAHUS M OIBIT, MOJYYEHHbIE MPU U3YYECHUU
XUMUH, TPUMEHATh UX TIPH pelieHud MpoOJieM B TMOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

—(hopMUpoBaHHE Yy OOYYalOIIUXCS T'yMaHUCTUYECKUX OTHOIICHHH,
MOHUMAHMS IIEHHOCTH XHWMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBhS U OKPY’KAIOLIEH MPUPOJTHON CPEIbI;

—pa3BUTHE MOTHUBAIMA K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKHX 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

IlepBoHayabHBbIC 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 pa3zesieHust 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 BemiecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHUH.

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

Ou3n4ecKue W XHUMHYECKHE SBICHHS. XHMHUYECKas peakiuus U €€
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBujiaMu paboThl B 1abopaTopuu
U npuéMamMu oOpalleHus ¢ JabopaTOpHBIM O00OPYTOBaHUEM, H3YYCHHE W
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBIeHUE BOCKA, TasHUE JibJla, paCTUpaHUE caxapa
B CTyINKEe, KUIEHHE U KOHJICHCAIMsI BOJIbI) U XUMHUYECKUX (TOpEHUE CBEYH,
NPOKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBHE MeJa C KHUCIOTOM)
SABJICHUM, HAONIO/ICHWEe W OMHCAHWE MPU3HAKOB 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
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OMNbITA, WUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeJIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimoposa B Mpupoje, PU3NYECKUe U XUMHUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcunsl. [Ipumenenne kuciopoma. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aJuToTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit A3PexT XUMUIECKON peakiuy, TEPMOXUMUYECKUE YPAaBHECHUS,
9K30- U JHJIOTEPMUYECKHE pEeaKIuu. TOIUIMBO: Yrojib U MeTaH. 3arpsA3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — smeMmeHT M mpocTtoe BemiecTBO. HaxokaeHune Bomopona B
npupojse, (GU3MYECKHEe W XUMUYECKHE CBOMCTBA, MPUMEHEHUE, 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 1107 BEHIECTBA B PpPACTBOpE. XHWMHYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE W B KU3HU 4elioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHNE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHerunii. Oxcuanl. Kinaccudukarms
OKCHJIOB:  cojieoOpasyromiie (OCHOBHBIEC, KHUCIOTHbIC, amM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MuecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: IIEIOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKUE U XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

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

Comu. Homenknartypa cosneil. Pu3MUECKHE€ W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHUE W HU3YYCHUE CBOMCTB KHUCIOPO/a,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpasllaMi OKCHJIOB W OIKMCAaHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHHUe,
pacro3HaBaHWE U W3YyYEHHE CBOWCTB BOJOpOJa (FOpPEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOxkHO MCTIONIb30BaHUE BUICOMATEPUATIOB),
HaOoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBAHHE
OCOOEHHOCTEW pacTBOpEHUsS BEHIECTB C Pa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOW JOJEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAUIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS
OKpAaCKM MHJIHUKATOPOB B pPACTBOpax KHUCIOT U LIEJIOYEH, W3Y4YCHUE
B3aumojiericTBus okcuaa meau (Il1) ¢ pacTBopoM cepHOUM KHCIOTHI, KUCIOT C
METAJUIAMU, PEAKLINN HEUTPAIU3ALNH, [TI0JyYEeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4d 0 TeMme «BaxHellne KiacChbl HEOPraHUYECKUX
COCIMHEHUI.

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

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JeMeHTOB. [loHsTHE O
IpyINax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE W HIEJIOYHO3EMEIbHBIE METAIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepunoanueckuit 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTrkomepuomaHass W UIMHHONEPUOIHAS (POPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Menneneesa.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CrtpoeHue dIeKTPOHHBIX 000J0Y€K aTOMOB IEPBHIX 20 XUMHUECKUX AJIEMEHTOB



[Tepuomnueckon cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpynIiaM ¥ IEPUOIaM.
3nauenne Ilepuonuueckoro 3akoHa u IlepumoanMdeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pa3BUTHUS HAyKu U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumudeckas cBsi3b. KoBaneHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DIIEKTPOOTPHULIATEIILHOCTh XUMUYECKUX AJ1EMEHTOB. 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 PacTBOpPaMU KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

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

OOmue ecTecTBEHHO-HAyYHbIC TOHATHSA: Hay4dHbIH (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHHTe3, KilaccHuUKaIUsi, JIePUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUU 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIeCTBa, a3, (PU3MYECKHUE BEIWYHHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3B€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XUMHYECKAs peakUus

[lepnoanueckuii 3akoH. [lepnoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMHYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U HX
COCIMHCHUN B COOTBETCTBHM C IIOJIO)KEHHUEM 3JIEMEHTOB B [lepuomnyeckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

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

Kimaccupukanuss W HOMEHKJIATypa  HEOPTaHMYECKUX  BEIIECTB.
XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaMm
HEOPTaHWYECKUX COCIMHECHUMN, TCHETUYECKAasl CBSI3b HEOPraHMYECKUX BEILIECTB.

Kimaccupukanuss XMMUYECKUX PEAKIUA MO Pa3IHYHBIM HpH3HAKaM (I10
YUCITYy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TETIOBOMY 3(PQEKTYy,
0 HW3MCHCHUIO CTEIEHEW OKHUCICHUS XHUMHYECKHUX  DJIEMEHTOB, IO
o0paTUMOCTH, TIO YYacCTHIO KaTajau3aropa). OJK30- H JHIOTEPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOW peakiuu. [lonsTre 00 0OpaTHUMBIX H
HEOOpPaTUMBIX  XMMHYECKMX peakmusax. IloHATHE O TOMOIEHHBIX |



reTeporeHHbix peakuusx. [lonstue o karamuse. lloHsAiTHE O XUMHUYECKOM
paBHOBecUU. DPaKTOphI, BIMSIOIINE HAa CKOPOCTh XUMHUYECKOW peakuuu u
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peaknuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HEAEKTpOouThl. KaTuoHbI, aHMOHBI. MeXaHU3M AHCCOLMAlUU BEIIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOIO
oOMeHa, TOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBAaHUN M COJIEH B CBETE MPEJCTABICHUNA 00 3JIEKTPOIUTUUYECKON
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasza), CIOKHBIX BEIIECTB
(xyopuga HaTpusl), HUCCJIEAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAaHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
IesI04eit u coseit (B0O3MOKHO HUCIIOIb30BaHME BUIEO MATEPUAIIOB), IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIONIUX MPU3HAKU MPOTEKAHMS PEaKlMid MOHHOTO OOMeHa
(oOpazoBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHHUE BObI), OIIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIMA
(ropenue, peakuuu pa3JoXKeHus, COCJIMHEHHUS ), pacro3HaBaHHE
HEOPraHMYECKUX BEHIECTB C IMOMOUIBIO KAYECTBEHHBIX PEAKIMH HAa HWOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHUYECKHE CBOWCTBA Ha NPUMEpPEe XJopa
(B3auMoz€eiCTBHE C METAJJIaMHU, HEMETaJUIaMH, WIeJI04YaMH). 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
MOIU(PUKAIUUA KUCIOPOIa U cepbl. XMMUYECKHE CBOMCTBA cepbl. CepoBOIOPO/I,
cTpoeHue, ¢(uU3MYecKue U XHUMHYeCKHue CcBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KuCIOTa, (U3UYECKUE W
XUMUYECKHE CBOMCTBa (0OOIME Kak TPEICTABUTENs Kiacca KHUCIOT U
cnenupuyeckre). XMMUYIECKUE PEAKIUH, JISKAIINE B OCHOBE MPOMBIIIIICHHOTO
crioco0a TMoMy4deHus: cepHoil KHucioThl. [IpuMenenne cepHort kuciotel. Comnm
CCPHOIl KHCIIOTBI, Ka9ECTBEHHAs! Peakuys Ha Cyinbdar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHUN B mpHUpoae. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCAMHEHUSAMU Cepbl (KUCIOTHBIC O, 3arPA3HEHUE BO3/1yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

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



npupoze, pusnueckue u XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.
AMMHaK, ero pu3nyecKne U XMMHUYECKUE CBOMCTBA, MOJyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue M XUMHUYECKHE CBOMCTBa (00IMe Kak MpeCTaBUTENs Kiacca
KUCIOT W crneuuduieckue). Vcnonp3oBaHue HUTPATOB M COJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHud. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0K/IH, 3arpsi3HEHNE BO3/yXa, MOYBBI
u BosioéMoB). docdop, amnorponubie Moaudukanuu dochopa, puzndeckue u
xumuyeckue cBoictBa. Oxcun docdhopa (V) u  dochopnas xucnora,
du3nyueckre U XMMUYECKUEe CBOMCTBA, noxydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapaktepuctuka oanemeHToB |IVA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIICHUS. YTIEpO, aUIOTPOIHbIE
MOJAU(PUKALUUA, PACTIPOCTPAHEHHE B MPHUPOJAE, (PU3MYECKUE U XHUMHUYECKHE
cBoiictBa. Ancopouus. KpyroBoport yriaepona B npupoge. Okcuipl yriepoa,
uX (QU3NYECKHEe U XUMUYECKHE CBOWCTBA, JCHCTBHUE HA >KMBBIE OPTaHU3MBI,
MOJIYYCHHE W NMPUMEHEHHE. DKOJIOTHUYECKUE TPOOJIEMbI, CBA3aHHBIE C OKCUIOM
yraepoga (1V), rumoresa riao0ambHOTO 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, MPOMBIIIJICHHOCTH |
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi kuciota). [lpupoaHple HCTOYHHKK  YTIEBOJAOPOAOB  (YroJib,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI 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 ¥ HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, MOJIYyYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmume mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIMKAThI, UX UCTIOJIH30BAHUE B
OBITY, B IPOMBIIICHHOCTH. BaxxHel e cTponTebHbIe MaTepHAIbl: KEPAMHKA,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEAKIIUi Ha XJIOPUA-UOHBI U HAOI0IeHNE
MIPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromre (Pu3ndecKkue U XUMHUUIECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHMH (BO3MOXKHO HCIOJb30BaHHE
BUIEOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3lamMu XJIOPUIOB (TaJOTeHUIIOB),
O3HAKOMJIEHHE C oOOpa3lamMu cepbl W €€ COCIUHCHHUSIMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHCIOTHI, TMPOBEIACHUE
KaueCTBCHHOW peaknuu Ha CcyiabhaT-uoH W HaOMoJeHHe TMpu3HaKa eé
MIPOTEKAHUs, 03HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCNMHEHWI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBONCTB aMMMAaKa, MPOBEJICHHWE KA4YEeCTBEHHBIX 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, rpaduta, d¢yepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IpPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HaBaHWE W HM3y4YCHHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3YyYECHUE MPU3HAKOB HX MPOTECKAHMS, O3HAKOMJIEHHE C
NPOAYKIMENH CUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BakHeile HeMeTauIbl 1 UX COSTUHCHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DOJEMEHTOB — METAJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [leproandeckoil CUCTEME XMMUUECKUX AJIEMEHTOB
. . MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTajuioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKAas KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN Pl
HAaNpsDKEHUM MeTauioB. DU3MYECKME W XMMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TONydeHUs MeTauioB. [loHATHE O KOpPpPO3WHM METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBel (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XAMUYECKUX 37eMeHTOB [[. 1. MeHnaeneeBa, CTpOCHUE UX aTOMOB, HaXOXKJICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NpUMEpPE HATPUS H
kanust). Okcuapl M THAPOKCHABI HATpUS U Kajaus. [IpuMeHeHHe IeIOYHbIX
METAJUIOB U UX COCTMHECHUH.

[llenouyHo3eMeNbHBIE METAIbl MarHud W KaJIbLUMK: IIOJIO)KECHHUE B
[lepuomnueckont cucreme xumudeckux isiemeHtoB JI. WM. Mengeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoae. Puzmueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kaubliusa. Baxknelime coeauHeHUs Kaiablius (OKCHI,
TUAPOKCU/I, cOJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuoandeckoil cucteMe XUMHUYECKHX
snemeHToB J[. M. MenneneeBa, CTpo€HHE aTOMa, HAXOXICHUE B MPHUPOJIE.
dusnueckre W XUMUYECKHE CBOWMCTBA amtOMUHUS. AMGOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHUYECKHEe CcBoMcTBa xkene3za. Okcuapl, THApOKcHabpl U conu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKChepuMeHm:

O03HAKOMJICHHE ¢ oOpaslaM{d METaJNIOB M CIIaBOB, MX (DHU3UYSCKUMU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTATOB KOPPO3WHU METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIBIIUS W HATpPUsS C BOJIOH (BO3MOXKHO HCIOJb30BAaHHUE BHACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCAa TOPEHMS JKEJIE3a B KUCIOPO/JIE
(BOBMOXXHO HCHOJIb30BAaHUE BHUJICOMATEPUANIOB), TMPU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJie3a
(1) u xenesa (Il), memu (Il), HaOmrOmEeHHWE W OMHCAHUE MPOIECCOB
OKpalllMBaHWsl TUIAMEHM HWOHAMW HaTpus, Kaiusg MW KajdblHs (BO3MOXKHO
HCIIOJIBb30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOKMCTB
TUJIPOKCHIA ATFOMUHHS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCHEPUMEHTATbHBIX
3aj71a4 1o TeMe «BakHelIe MeTauIbl U UX COSTUHEHUS.

XHUMHUS M OKpY:KaloLas cpeaa



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

XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH cpeabl (MpeeabHas J0myCcTuMas
KOHIIeHTparusi BemiectB, pgaidee — IIJIK). Ponp Xxumum B pelieHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

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

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCA Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATUM, SIBIASIOMIMXCS CHUCTEMHBIMH JIJIS OTJEIbHBIX
IPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEeHHO-HAayUHbIC MTOHATHS: HAYYHbIN (pakT, TUImoTe3a, 3aK0oH,
TEOpHs, aHAIW3, CHUHTE3, KiaccuuKamus, IMepUOIUIHOCTh, HaOII0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHHE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

dusuka: Marepus, aToMm, dJICKTPOH, IMPOTOH, HEHUTPOH, WOH, HYKIIHI,
U30TOIIbI, PaJMOAKTUBHOCTb, MOJICKYJa, SJIEKTPHUUYCCKUMA 3apsij, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JHUAJECKTPUKH, (HDOTODIEMEHT, BEIIECTBO, TEIO0, OO0BEM,
arperaTHOe€  COCTOSSHME  BEIIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pemeTka, CIUIaBbl, (PU3UYECKUE BEIMYHHBI, CIUHUIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

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

['eorpadus: armocdepa, rumpochepa, MHUHEpANIb, TOPHBIE TOPOJIBI,
TIOJIC3HBIS HCKOTIaeMBbIe, TOILTUBO, BOJTHBIC pecypchl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCA B XOJ€ OOy4YeHHUS XMMHUU B €IMHCTBE YYEOHOU U
BOCIIUTATENBHON  JEATENIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMHU MOBEIECHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIIUXCSl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUA U
pacCIIMpEHNE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1)naTpuoTH4eCcKOro BOCIUTAHUA:

LHEHHOCTHOTO  OTHOUIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIWIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMaIell 0 TMepefoBbIX JOCTIKEHHSIX UM OTKPBITHSIX MHUPOBOH H
OTEUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHMUIX 00
yCTPONCTBE MUpa U OOIIECTRA;

2)rpaskaaHCKOro BOCIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJE3HOM, y4eOHOUCCIIEeN0BAaTEIbLCKOM, TBOPUYECKON U JIPYTUX
BUJIAaX JICSITEIbBHOCTH, TOTOBHOCTH K PA3HOOOpPa3HOWM COBMECTHOM JIEATEILHOCTH
IIPY BBIMIOJHEHUW Y4€OHBIX, O3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMONOHMMAHWIO W  B3aMMOIIOMOIIA B  Tpoliecce d3TOH  ydeOHOU
NEATEIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEJCHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEACTBUU ITOCTYIIKOB;

3)LEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHUPOBO33PEHUYECKHE MTPEACTABICHHS O BEIIECTBE U XUMHUECKON pEaKIUU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
IIPUPOIHOM CPEIOH, O POJIM XUMHUHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
M0 XHMHH, HEOOXOJMMbIE IJisi OOBSICHEHUS HAOII0IaeMbIX TIPOILIECCOB H
SBJICHHUM, TMO3HABATENbHOW, MH(POPMAIIMOHHONW M YUTATEIbCKON KYJIbTYpPbHI, B
TOM YHCIIE HaBBIKOB CaMOCTOSITEIbBHOW pPAa0OThl € Yy4eOHBIMU TEKCTaMU,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIE0BATEIHCKOM
JeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH U YPOBHS 00yUYeHUS B
JlaJdbHEHIIEeM;

4)popMupoBaHNs KYJIbTYPbl 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU Ha 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSITUE BPEIHBIX TNPHUBBIUCK (YMOTPEOJSCHUS aJKOTOJs, HAPKOTHKOB,



KypeHHUs), HEOOXOJAUMOCTH COOJIFOZICHUS MpaBUi  OE30MAaCHOCTH  TMpH
00pallleHUH ¢ XUMHYECKUMH BEIIECTBAMU B OBITY U peajibHOM KU3HH;
5)Tpy10BOro BOCIMTAHMS:

UHTEpPEC K MPAKTUYECKOMY H3YUYEHUIO Mpodeccuit M Tpyla pa3IudHOTO
ponaa, yBaX€HHE K TPYIy U pe3ysibTaTaM TPYJI0BOH JIEITCIHHOCTH, B TOM YHUCJIE
Ha OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHWM MO XMMHUU, OCO3HAHHBIA BBHIOOD
WHIWBUAYAJIbHOW  TPACKTOPUU  MPOJOJDKCHHS 00pa3oBaHUs C  Y4YETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U
nOTpeOHOCTEH, ycremHol MpopeCCUOHATILHOW JEATCIBHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHHUM, TOTOBHOCTH aJalTHPOBAThCA B MPOheCcCHOHAIBHOM
cpene;

6)3K0JI0rH4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKHU 11e71ecC000pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HUCTOYHHUKY
KWU3HU Ha 3emJie, OCHOBE €€ CYIECTBOBaHHS, MTOHMMaHUE IIEHHOCTH 3/I0POBOTO
u 0Oe3omacHoro odpasa »XKW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HMUEeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBuil OE30IaCHOTO TMOBEJEHUS Tpu paboTe C BEIIECTBAMH, a TaKXe B
CUTYaIMIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, IS
peleHus 3aJiad, CBSI3aHHBIX C OKpPYXKaOUIEH MPUPOJHOU CpENou, st
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTUYECKHX MpoOJeM U IMyTed HX PEIIeHUs TOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHOU U COIIMAIBHON MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHHS MHUPOBO33pPEHUST OOIIECHAYYHbIC TMOHATUS (3aKOH, TEOpPHs,
OPUHIIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT U JApPYyroe.),
KOTOpbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IPEICTaBIICHUE O IIEeJIOCTHOW HAay4YHOW KapTUHE MHUpPA, U YHHUBEPCAIbHbBIE
yueOHble NEeWCTBUS (MO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYJSTUBHBIC),
KOTOpble oOecneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIECOHOU e TeIbHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAJIbHbBIE YUeOHbIE 1elCTBUSA

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICT XUMHUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABJIUBATH B3aUMOCBSI3h C IPYTUMHU MMOHATUSIMH ), HCTIOJIB30BATh
TOHATHS JJ11 O0OBSICHEHUS OTACIBbHBIX ()AaKTOB U SBJICHUM, BHIOUPATh OCHOBAHMSI
U KpUTEpUH Il KJIacCU(UKAIIMM XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKkiMii, yCTaHABIMBATh MPUYMHHO-CIIEJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, NEIyKTHUBHEIE,
10 aHAJIOTHH ), JIEATh BHIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPHUMEHSATh B TPOIECCe TMO3HAHUS TOHATHS (NIPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TPeoOpa3oBbIBATh IMUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MPEICTABJICHUS] — XUMUYECKHI 3HaK (CHMBOJI 3JIEMEHTA), XUMHU4Ieckasi (popmyna
1 ypaBHEHHE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amad, ¢ y4€TOM OTUX MOJCIBHBIX TPEJICTABICHUNA  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBbIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XMUMHYECKUX pPEAKUUH, BBIABISATH  0OIIUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W INPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh MOCTABJIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KAa4eCTBE OCHOBBI ISl (DOPMUPOBAHUSI THUIIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKUX HSKCIEPUMEHTOB, yMEHHE HaOMI0AaTh 3a XOJOM Mpolecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATh €r0 pe3yibTaT, (popMyIupoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM MNPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATH
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMALIUIO
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 Pa3IN4HbIe METOJIbI U 3aIMPOCHI MPU MOUCKE U 0TOOpE
uH(GOpPMAIIUU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JJIsi BBIMOTHEHUS
y4eOHBIX U NMO3HABATEJIBHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJB30BaHUA MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAQJICHUE KYJIbTYpOH AaKTUBHOTO WCIIOJIb30BAaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAJIbHYIO (OpMY TMpeACTaBICHUS
uH(bOpMaIIUU U WJUTIOCTPUPOBATH pEIIacMbie 3aJa4ll HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHHUE UCIOJIb30BaTh W aHAJU3UpPOBaTh B IMpoIlecce Yy4uyeOHOU W
UCCIIE0BATEIbCKOMN NEeATEIbHOCTH uHbOpMaIIIO 0 BIIMSIHUU
IPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa Ha COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe N1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoje auanora u (WiM) JUCKYCCHH) TIO
CYIIECTBY OOCYXKTaeMoil TeMbl, (OpPMYIHpPOBATh CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBINOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTAaX; JeJaTh IPE3CHTAIUIO
pPE3yNbTAaTOB  BBHIMIOJIHEHUS XUMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTIBITA, JIAOOPATOPHOU PAOOTHI MO MCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IPOEKTA);

YMEHUSI y4eOHOTO COTPY/JHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M  HUCCIEIOBATEIbCKON  JEATEIbHOCTH IIPU  PELICHUH
BO3ZHUKAIOIIUX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXaeHus, OOMEH  MHEHUSMU, «MO3TOBBIE  IITYPMbBD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUM, OMNpPENCIICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOATENIbHO ONPENENATh UETU JESITEIbHOCTH, TIJIaHUPOBATD,
OCYIIECTBJISITh, KOHTPOJMPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeILHOCTD, BRIOUpATh Hanboiee 3PGEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX
Y TMO3HABATEJIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTAaBIISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM AJITOPUTM JECUCTBUM NPU BBINOJHEHUHM 3aJaHUM C Y4ETOM



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

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIBLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHOM (denepanbHOl pabodeil MporpaMmoi,
BBIJICJISIIOT: OCBOSHHBIE 00YYaIOIIUMHUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBul, creuuduyeckue Ui TpeAMETHOM 001acTH «XHUMHS», BUIBI
JNEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEpIpETalNH,
mpeoOpa3oBaHUIO 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 PacKpbIBaTh CMBICJI OCHOBHBIX XMMUUYECKUX MOHATUI: aTOM, MOJICKYJIa,
XUMHWYECKUHN 3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oIHOpOIHAS ¥ HEOJTHOPOJIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAas
U MOJICKYJIApHAs Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas JOJIsI XMMHYECKOIO »JJIEMEHTa B COCJIMHCHUM,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBaHHUE, COJIb,
BJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJaccuuKaIys peakiuii: peakiiuu COeIUHEHUsI, PeaKIIUU Pa3JIOKEHHUS,
peakIuy 3aMelIeHUs, PeaKkIuu OOMEHa, 9K30- U DHJIOTEPMUUYECKHE
peakIuu, TEIIoBoi 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIOi
aTomMa, aToMHas oOpOuTaab, paadyc aToMma, XHMHYECKas CBS3b,
MOJISIpHAsl W HEMOJIApHAash KOBAaJCHTHAs CBSA3b, MOHHAs CBSA3b, MOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAS
KOHIIEHTpAIIUs) B paCTBOPE;

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

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

e OMNpEIENATh BAJICHTHOCTh aTOMOB  DJJIEMCHTOB 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 cMbIch [lepuommueckoro 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 YUYEHHUs, 3aKOHa ABOTaJipo;

e OIKCBHIBATh M XapakTepH30BaTh TabmuuHyio ¢opmy Ilepuoamdeckoit
CHCTEMbl XMMHUYECKHUX JJIEMEHTOB: pa3iinyaTh TOHSATUS «IJIaBHas
noarpynma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», mansie
1 OOJIBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHUSI, KOTOPhIE UMCIOTCS B
tabiune «llepuoguyeckas cucrema XmMHUYecKux sjeMmeHToB JI. .
MenpneneeBa» € YHCIOBBIMU XaPAKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sAapa, oOIiee dYHcio
3JIEKTPOHOB U PACTIPEACIICHUE UX 1O JICKTPOHHBIM CJIOSIM);



K

KJacCU(UIMPOBATh  XMMUYECKHE  DJIEMEHTHI,  HEOPTraHUYECKHe
BEIIECTBA, XUMUYECKUE pEaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACcCOB,  MOATBEpXJas  ONUCAHHE  MpPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;
IPOTHO3UPOBAaTh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAacCOBYIO JIOJI0 XHMMHYECKOrOo »3JieMeHTa 1o (opmyie
COEAMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B pacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

IPUMEHSTh OCHOBHBIE OIIEPALMM MBICIUTEIBHON JESITENBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMAaTU3aIHIo,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEJACTBEHHBIX CBS3eU — IS
U3YUYEHHUSI CBOMCTB BEUIECTB M XMMHYECKHX pPEaKIHi, €CTECTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpPEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (pEabHbIA U MBICIICHHBIN);

ClIeAoBaTh IpaBWIAM  TOJIb30BAHUS ~XUMHUYECKOM TOCYyIOW H
nabopaTOpHbIM 000PYJIOBaHMEM, a TaKKe MpaBWIaM OOpallleHUs C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C  OIPEHACIEHHOM MacCOBOM JOJEH PaCTBOPEHHOIO
BEILIECTBA, [JIAHUPOBATh U MPOBOAUTH XUMHUYECKUE SKCIIEPUMEHTHI 110
paclo3HaBaHWIO pACTBOPOB IIEJIOYEH H  KHUCIOT € TMOMOIIBIO
UHIUKATOPOB (JT1aKMyc, (peHoIPTaIenH, METUIIOPAHXK U IpyTHe).

KOHIly oOyueHus B 9 KJjiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JJOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YIAIOLIUXCS YMEHHIL:

PAcCKpBhIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJla, WUOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0’KHO€ BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIIECHb
OKHCJICHHS, XMMHYECKasl peakius, XUMUYECKass CBSI3b, TEIJIOBOMN
addekT peaknuu, MOJb, MOJSPHBIH 00BEM, pacTBOp, DJICKTPOJIHUTHI,
HERJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeOoOpaTUMBbIE PEAKIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUUYECKass CBsI3b (KOBAJIGHTHAs,
MOHHAs, MeETa/UIMYecKas), KpHUCTAIMYecKas pemeéTka, KOoppo3us
METAJJIOB, CIUIAaBbl, CKOPOCTh XHUMHUYECKON pEakluu, MPeaeibHO
nonyctumas konuentpauus 111K BemecTsa;

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

ONpENeNITh BAJEHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIacCy COEIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBsI3U (KOBAJIGHTHAsl, HWOHHAsA, METaUIMuecKas) B



HEOPraHUYECKUX COCAUHEHUSX, 3apsijl HOHA MO0 XMMHUYECKON Gopmyiie,
XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHEHUIH,
THUI KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica Ilepuommyeckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPUPOBATh €ro TNOHMMAaHHWE: OMHUCHhIBATh W XapaKTepU30BaTh
Tabnunyto popmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIIEMEHTOB:
pasznuyaTh MOHATUS «MJaBHas moarpynna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHUX
AJIEeMEHTOB (COCTaB W 3apsja sapa, oOIIee 4YHUCIO DJIIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U MX COCAMHEHUN B
npenenax MajiblX NEPHUOOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKInu (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIMK BEUIECTB, M0 TEIIOBOMY (P deKTy, M0 M3MEHEHHUIO CTEICHEH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATh) OOIIME U CeUPUIECKUEe XUMUYECKHUE
CBOMCTBAa TPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPXKIasi OINHUCAHUE
IpUMEPaMH MOJIEKYJIAPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUi;

COCTABJISITh YPAaBHEHUS DJIEKTPOJUTUYECKON JIUCCOIHUAIMU KHUCIIOT,
miesioyel M Ccojieil, TMOJHbIE W COKpall€HHbIC YPAaBHEHUS pPeakiui
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEPKIAIOIINX
CYILIECTBOBAHHE T'€HETHUYECKOM CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MIOCPEJICTBOM COCTABJICHMSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIIMiA;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUS XUMHYECKUX MPEBPAIICHUI B Pa3IWYHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMMHYECKOTO »dJeMeHTa 1o (opmyie
COCIMHEHUS, MACCOBYIO [IOJIIO BEIeCTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMUMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBUiia OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIUSMU TIO BBITIOJHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U yIIEKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIIMH, TOJITBEPKAAIONINE KAYECTBEHHBIM COCTaB
Pa3IUYHBIX BEIIECTB: pPACMO3HABATh OMNBITHBIM MYTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapObonar-, Qocdar-, cunmukar-, cynbdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIICCTB;
MPUMEHSATH OCHOBHBIC OTEPAIMA MBICIUTEIBHON JCSITEIBHOCTH —
aHaJgM3 ®W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTH3alIUIo,
BBISIBIICHHE TTPUYMHHO-CIIEICTBEHHBIX CBS3€H — ISl M3yUYEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAyYHBIC METO]IbI



NO3HAHMs — HAOIIOACHHUE, N3MEPEHHE, MOJICIUPOBAHHE, IKCIICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KoanuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
MporpaMmMbl padoThbI padoThbI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE IOHATHS
XHUMHS — BaKHas
11 00J1aCTh €CTeCTBO3HAHMS 5 5 bubmuorexa [JOK
' U [IPaKTHIECKOU 0 https://m.eds00.ru/7f41837c
JIeATETLHOCTH YeJIOBEKa
BeliecTBa 1 XuMu4eckue bubmuorexa [IOK
1.2 15 1 0 :
peakuuu https://m.edso00.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 0 0 bubmuoreka [JOK
' [ToHsiTHE 00 OKCHIAX https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonsarue o 8 0 1 bubmuoreka [JOK
' KHCJIOTax U COMAX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsl. 5 1 1 bubmmoteka IIOK
' [TonsiTHe 06 OCHOBAaHHUSAX https://m.edso0.ru/7f41837¢
OCHOBHBIE KJIACCHI EuG OK
2.4 HEOPraHMYECKUX 11 1 1 nommoreka L1

COEeIMHEHUN

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.Ilepuoanuecknii 3axoH u [lepuognueckas cucrema xumnueckux 3jemeHToB JI. U. MenneneeBa. CTpoeHune aToMoOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE peaKIIul

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XHUMHUYECKHX JJIEMEHTOB 7 0 0
J. 1. MeHaeneeBa.

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

Crtpoenue aToma

XHUMHYecKas CBSI3b.

39 OKUCIUTENBHO- 8 1 0 bubmuorexa [JOK
' BOCCTaHOBUTEIIbHEIC https://m.edso0.ru/7f41837¢
peakiuu
bubmuorexa [JOK
4
TOTO 1O pasaery 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c

OBILEE 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 KJIACC

HaumenoBaHue KonuyecTBo yacos
Ne DJIeKTpOHHbIe (LM (pPOBHIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
MpOrpamMmbl padoTbI padoThbI
Pa3nes 1.BemecTBo U XuMH4YeCKHe peaKkui
[ToBTOpEHUE U
11 yrayOieHue 3HaHUH c 1 0 bubnuoreka [JOK
' OCHOBHBIX Pa3/eioB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 0 0 bubmmorexa [IOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEAKITHIA
DNEKTPOTUTHYECKAS
13 JUCCOLIAINA. 8 1 1 bu6nuoreka [IOK
' XuUMHUYECKHE PEAKIIUH B https://m.edso0.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2.HemeTanibl 1 UX cOeINHEHUS
OO61as xapakTepuCcTHKa
P P bubmorexa [JOK
2.1 XUMHUYECKHUX AJIEMEHTOB 4 0 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. 'anorenst
OO01mas xapakTepuCTHKa
P P bubmuorexa [JOK
2.2 XUMUYECKHUX AJIEMEHTOB 6 0 0

VIA-rpynmel. 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 XUMHUUYECKHUX IJIEMEHTOB . bubmuorexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 Ux coeqMHCHHS
OO01mas XapaKTepUCTHKA
XUMHYECKHX 3JIEMCHTOB Eubs 1IOK
nOJIMOTEeKa
2.4 IVA- Y
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
KpPpEMHHU U UX
COCINHCHUA
Hroro no pazgeny 25
Pa3zgen 3.MeTaJllIBI M X COeANHECHUS
31 OO0mue cBoiicTBa 4 bu6mmoreka [IOK
' METaJIJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiimme MeTallIbL U 16 bu6nuoreka [IOK
' WX COEIMHEHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4.Xumus u okpy: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

68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ny KoumnuecTBo yacos
JJIeKTPOHHBbIE
Hara undgposbie
n| Tema ypoka KonTtposabHuble IpakTuyeckue
Bcero U3y4YeHust o0pa3oBaTejIbHbIE
/ padoThI padoThI
pecypchl
n
[Ipenmer xumuu. Ponb xumuu B bubnuoreka [IOK
1 KHU3HU yeoBeka. Tena u 1 0 0 https://m.edsoo.ru/ff0d21
BEIIECTBA 0Oc
[ToHsTHE O METOIAX MTO3HAHUS B bubmorexa HOK
2 8 1 0 0 https://m.edsoo.ru/ff0d22
XUMHHU
7e
[TpakTuyeckas padora Ne 1
«IIpaBwmia paboThI B TabopaTopuu bubmorexa HOK
3 P ) P patop 1 0 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIIEHUS C dc
71a00paTOPHBIM 000PYIOBAHUEM o
HucTele BelecTBa U CMECH bubmorexa HOK
4 R . 1 0 0 https://m.edsoo.ru/ff0d26
CriocoOblI pa3aeneHus cmece ca
[TpakTuyeckas paGora Ne 2 bubnuorexa [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 https://m.edsoo.ru/ff0d28
OYHUCTKHU TTOBAPEHHON COJIN )» c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 0 0 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 bubmuoreka [JOK
7 (CUMBOJIBI) XUMHYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB e8
bubmuorexa [JOK
8 [IpocTble U ClOXKHBIE BELIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmuoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ffod2d
50
3aKOH MOCTOSHCTBA COCTaBa
BelIecTB. XUMHU4ecKas popmyia bubmorexa HOK
10 ) pMyJa. https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB .
XUMHAYECKHUX 3JICMCHTOB -
OTtHOCuTENbHAs aTOMHAs Macca. bubnuorexa [JOK
11 | OtHocuTenbHasE MOJIEKYISIpHAs https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 105151 XUMHAYECKOTO bubmorera [JOK
12 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COEIMHEHUH oc
bu6mmoreka [JOK
KommuecTBo BemecTBa. Mois.
13 JHIECTRO BEECTR o https://m.edsoo.ru/ff0d52
MousipHas macca
30
dusnyecknue 1 XUMHIECKHE bubmorexa [JOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMUYECKast PEaKIIHs .
15 IIpu3Haku U ycioBuUs MPOTEKAHUS bubnuoreka [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 [JOK

16 | BemecTB. XuMHU4YeCKHe https://m.edsoo.ru/ff0d3b
ypaBHEHHUS 88
Beraucnenus konudecTBa, MacChl bubmuoreka [JOK

17 | BemecTBa o ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYECKHUX PEaKIIHii 08
Krnaccudukanus XaMHIeCKUX

eakuuil (CoeqMHEHUs bubmorera [JOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3noKeHUsl, 3aMEIICHUS, 4
oOMeHa) B
M. B. JIoMOHOCOB — y4&HBIN- bubnunoreka [JOK

19 | osuuumknoneauct. O600mEeHNE U https://m.edsoo.ru/ff0d40
CUCTeMaTH3alusl 3HAaHUH c4
KonTponbnas padorta Nel no teme bu6nuorexa [IOK

20 | «BemiecTBa 1 XUMUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Boznyx — cmecsk razos. Cocrtas bu6mmoreka [JOK

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

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

93 CriocoOsI moTydeHus: KUCIopoa bubnmoreka [JOK

B JJaboparopuu u

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IpOMBILIEHHOCTH. [IprMeHenue
KHCII0pOJa

TemnoBoit 3¢ hext xumMuaeckoit

peaKuuu, MOHITHE O bubnuoreka [JOK
24 | TepMOXMMHUYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
DK30- U DHAOTEPMUYECKUX 90
peakmusIx
Tormmmeo (HedTh, Yroib U METaH). bubnnoreka [JOK
25 | 3arpsi3HEHHE BO3IyXa, CLIOCOOBI https://m.edsoo.ru/ff0d4c
€ro IpeJIoTBPaICHHUS 4a
[IpaxTuueckas padora Ne 3 o
teMe «llonydyenue u cobupanue bubmorexa HOK
26 i https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE eT0 ”
CBOMCTB» =
Bomopon — anemeHT u npoctoe bu6mmoreka [JOK
27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ffod4d
pHpoOJIEe do
dusnyeckne U XUMUYECCKHE bu6mmoreka [JOK
28 | cBoiicTBa Bogopoxaa. [lpumenenne https://m.edsoo.ru/ffod4d
BOZOpOZA do
bu6mmoreka [JOK
29 | IlonsATHE O KMCIOTaX U COJIAX https://m.edsoo.ru/ff0d50
d2
CniocoObI TTOTyYeHHS BOIOPO/Ia B bubmorexa LHOK
30 YA Aopoa https://m.edsoo.ru/ffod4d

naboparopuu

do



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

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

bu6mmoreka [JOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOPO/a, U3yUEHHUE €ro 5
CBOUCTBY -
Mosipablii 00bEM ra3oB. 3aK0H bubmmorexa HOK

32 https://m.edsoo.ru/ff0d54
ABorazipo %6
Brruncienns o0béMa, KOJIMYECTBA BuG OK
BEIIIECTBA ra3a Mo ero U3BECTHOMY nbmaotexa 1

33 https://m.edsoo.ru/ff0d55
KOHHqGCTBy BE€IIeCTBA NIIN aO
00BEMY o
Brruncienus 006EMOB ra3os I10 BuG 10K

noOInoTeKa

34 ypaBHeHHIO_,peaKHHH Ha OCHO?G https://m.edsoo.ru/ff0d57
3aK0HA 00BEMHBIX OTHOIIEHUI 08
ra3osn o
dusnueckre U XUMHUYECKHE Brbmrotexa TOK

35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 78

. bu6mmorexa [IOK

C il 3]

36 OCTaB OCHOBATHH. LIOWATHE O https://m.edsoo.ru/ff0d59
WHIUKATOpax 02
Boga kak pactBopuTeb. Eu6 OK
Hacruimennrsle 1 HeHachIIIEHHbBIE nomorexa L

37 https://m.edsoo.ru/ff0d5b
pacTtBopbl. MaccoBast 1oJist 40
BEIIIECTBA B paCTBOPE o

38 [IpakTuueckas padora Ne 5 o bub6nuorexa [IOK

teMe «[Ipurorosiienue 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 OIpeAEIEHHON MacCOBOM 10JIEH
PacTBOPEHHOTO BEILIECTBAY»

ba

KontponbHas padota No2 o teme

bubmuorexa [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
bu6mmoreka [JOK
OKcupl: coCTaB, KiIacCUpUKAIUS,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonyyenue u xXumMu4ecKue bubnuorexa [JOK
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
bubmuoreka [JOK
[Tonyuyenue n xummdeckne
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBaHMIA ca
bu6mmorexa [IOK
KwucmoTsr: cocTas,
44 https://m.edsoo.ru/ffOdfee
KJ1accuukanms, HOMEHKIJIaTypa 5
[Tonyyenne n XuMUYECKHE bubmorexa HOK
45 uyq https://m.edsoo.ru/ffOdfee
CBOMCTBA KHUCJIOT )
Conu (cpeanue): HOMEHKIIATypa, bubmuoreka [JOK
46 | crmocoObI MOTyYCHHS, https://m.edsoo.ru/00ad94
XMMHUYECKHE CBOMCTBA 74
47 | IIpaxTtuueckas padota Ne 6. bubnuoreka [JOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemenne skciepuMeHTAIBHBIX
3aj7a4 1o Teme «OCHOBHEIC
KJIaCChI HEOPTaHUYECKUX
COCTUHEHUN )

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

['enernueckas cBsA3b MEKIY

bu6mmoreka [JOK

48 | xiaccaMu HEOPraHHMYECKUX https://m.edsoo.ru/00ad9a
COeIMHEHUIT 50
O00011IeHIE U CUCTEMATU3AIUS Bubmiorexa [TOK
49 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas padorta Ne3 no teme bubnuoreka [IOK
50 | "OcHOBHBIC KJIacChI https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX CoeqMHEHUN" la
[TepBbie mOMBITKH
bubmuoreka [JOK
KJIACCU(UKAIINN XUMHYIECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [IoHATHE O rpynmax fa
CXOJHBIX 2JIEMEHTOB o
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edso0.ru/00ada5
XUMHUYECKUX djieMeHToB /I, 1. 2
Menneneepa B
bu6mmorexa [IOK
53 | Ilepuonsl, rpymnmbl, MOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
bub6mmoreka [JOK
Crpoenune atomoB. CoctaB
54 https://m.edsoo.ru/00ada3

ATOMHBIX AICP. H3o0T0mEI

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 [JOK

55 . https://m.edsoo.ru/00ada6
[Tepuonuueckoii cucremsi /. U. be
Menpeneena o
XapakTepucTuka XMMHUYECKOTO
bu6mmoreka [JOK
JJIEMEHTA 110 €T0 IIOJI0KEHUIO B
56 N https://m.edsoo.ru/00ada8
[Tepuonuueckoii cucreme /1. U. 24
Menneneesa _
3nauenue [lepuonnyeckoro
bubmuorexka [JOK
3aKOHA JJI PA3BUTHUS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6e
Y4€HBIM, EAAror U rpax1aHuH -
DJIEKTPOOTPHULIATEIHLHOCTh Bubmmorexa HOK
58 https://m.edsoo.ru/00adaa
aTOMOB XUMHUYECKUX DIIEMEHTOB b3
bu6mmorexa [IOK
59 | HonHas xuMHYECKasI CBA3b https://m.edsoo.ru/00adac
34
KoBanentnas nomnsipas Brbmmotexa HOK
60 https://m.edsoo.ru/00adaa
XUMHYECKas CBI3b
b8
KoBanenTtHas Henonspuas Bubmaorexa IJOK
61 p https://m.edsoo.ru/00adaa
XUMHYECKAs CBSI3b
b9
bu6mmoreka [JOK
62 | CreneHp OKUCIEHUA 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
BOCCTAaHOBHUTEJIbHBIC PEAKIIHH 76
bubmuoreka [JOK
64 | OKucIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
KonrtponsHas pabora Ne4 o reme bubnuoreka [IOK
65 | «Crpoenue aroma. XuMuyeckast 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubmuoreka [JOK
P . 00600
66 C3CPBHbIN YPOK © iﬂ cHue 1 1 https://m.edsoo.ru/00adb3
CHUCTEMATHU3ALMUS 3HAHUI 3c
. bubmuoreka [JOK
P . 00600
67 C3CPBIBI YPOK © fueHHe 1 1 https://m.edsoo.ru/00ad9c
CHUCTEMATHU3ALMS 3HAHUI b2
. bu6mmoreka [JOK
P . 0600
68 CCPBHDI YPOK © ?I cHie u 1 https://m.edsoo.ru/ff0d61
CHCTEMAaTH3alUs 3HAHUI o6
OBILIEE KOJIMYECTBO HACOB 68

I1O 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 KJIACC

Ne KounyecTBo 4yacoB
DJIEeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3YYeHH s oOpa3oBaTejibHbIE
/ padoThI padoThI
pecypcbi
1|
[lepuoauueckuii 3aK0OH.
Ilepnonnueckas cucrema 1 0 0 bubnuoreka [IOK
XAMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00adb59%
N. MenneneeBa
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 1 0 0 bubmuoreka [JOK
XUMHUYECKHUX IJICMEHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
HOMEHKIATYDA 1 0 0 bubmuorexa [JOK
P https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIECTB
Bupr xumMuueckol CBsI3U U
TUTMBI KPUCTATUTMYECKHUX 1 0 0 bubmorexa HOK
. p https://m.edsoo.ru/00adbac6
peIETOK
Konrtponsnas padora Nel
no teme «IloBropenue u
yri1yOieHre 3HaHu| 1 1 0

OCHOBHBIX Pa3/IeioB Kypca
8 Kmacca»



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

Knaccudukanus

6 XUMHUYECKUX PEAKIIUH 110 bubnnorexa [IOK
peaKt https://m.edsoo.ru/00adbcb0
Pa3JIMYHBIM MPU3HAKAM
ITonsiTHE O CKOPOCTH

7 XUMHUYECKON pEeaKLMH. bubmmoreka [IOK
ITongaTue 0 TOMOTCHHEBIX U https://m.edsoo.ru/00adbe9a
FeTEPOTCHHBIX PEAKIUSIX
ITonsaTue 0 XUMHYECKOM
paBHOBecuu. DaKkTOpHI,

3 BIIMSIIOLIME HA CKOPOCTh bubnuorexa [JOK
XUMHYECKON peakiuu U https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMUYECKOTO
paBHOBECHS
OxucnuTenbHo-

9 BOCCTAaHOBHUTEIILHEIE bubmmorexa [TOK

https://m.edsoo.ru/00adcade
peakuuu
Teopus

10 AIEKTPOIUTUUECKON bubnuotexa [JOK
nucconuanyu. CHIbHBIE U https://m.edsoo.ru/00adcd68
CI1a0bIe ANEKTPOIIUTHI

11 Honnble ypaBHEHUS bubnuorexa [JOK
peakuuii https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA

12 KHCIIOT U OCHOBAaHHUH B bu6mmorexa [JOK

CBeTe MpeACTaBICHU 00
AIIEKTPOIUTUIECKON

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

Jucconranu

XUMHUYECKHE CBOUCTBA
CoJIell B CBETE

13 | mpencraBieHwmit 00 bubmorexa HOK
peal . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON
JIUCCOIUAIIIN

14 [TonsaTue o runponuse bubnnoreka [JOK
coJien https://m.edsoo.ru/00add9d4

15 O6o0menue u bubmuoreka [JOK
crucTeMaTu3alys 3HaHUI https://m.edsoo.ru/00addd12
ITpaxTrueckas padota Ne 1.

16 «Pemenue bubmuoreka [JOK
AKCIEPUMEHTAIbHbBIX https://m.edsoo.ru/00addbfa
3a1a4»

Konrponbnas padora Ne2
10 TeMe

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

OO01mas xapakTepuCcTHKa
rajJIoreHOB. X MUYECKHE bu6mmoreka [JOK

18 .

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

19 Xnoposogopoxa. CosnsiHast bubmuorexa [IOK

KHUCJI0Ta, XUMHYCCKHEC

https://m.edso0.ru/00ade104



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

CBOMCTBA, IIOJIy4CHHUE,
MpUMEHEHNE

[TpakTuyeckas padora Ne 2
1o teme «Ilomyuenue

bu6mmoreka [JOK

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

Beruucnenus no

o1 | YPABHCHIIM XUMHICOKHX 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
AJnoTponHbie
MO (PUKAIIH CEPBI.

93 Haxoxnenue cepsl u eé bub6nuorexa [IOK
COEIMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
cepbl
CepoBoOpOI, CTPOCHHE,

24 qml;)nqecxge U XI/II;/II/IHGCKI/IG bubmmorexa [JOK

. https://m.eds00.ru/00ade802
CBOICTBa
Oxkcunpl cepsl. CepHast

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

26 XUMHUYECKUE PEAKITNH, bu6mmorekxa [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

JeKalIue B OCHOBE
IPOMBIIIICHHOTO CI10c00a
MOJIYYEHUS CEPHOM
KHUCIIOThI. XUMUYECKOE
3arpsi3HEHUE OKPY Karolei
Cpebl COeTUHEHUSMU CEPhI

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

Breruncnenue maccoBon

27 OJIM BBIXOJIa IPOAYKTA bubamorexa LOK
A /la HPOAYK https://m.edsoo.ru/00adec8a
peaKIuu
OO61as xapakTepuCTHKA
371eMeHTOB VA-TpYIIIIBI.
28 A30T, pacipocTpaHeEHHE B bubamorexa LOK
» pactipoctp https://m.edsoo.ru/00adeeab
npupoje, Gu3ndecKue u
XMUMHUYECKHE CBOMCTBA
AMMHUak, ero puznueckue
29 1 XMMHYECKHE CBOMCTBA bubmmorexa [OK
’ https://m.edso00.ru/00adf004
MOJTy4YeHHUE U IPUMEHEHHE
[IpakTnueckas pabora Ne 3
o reme «Ilonyuenue bubnuorexa [JOK
30
aMMHaKa, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOMCTB»
A3OoTHas KHCI0Ta, €€
31 | ¢wusnyeckue 1 XUMHUYECKHE bubmorexa IOK
. https://m.eds00.ru/00adf306
CBOIicTBa
32 Hcnonp30BaHne HUTPATOB bubmuorexa [JOK

H COJIEM aMMOHHS B

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



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

KaueCTBE MUHEPAJIbHBIX
ynoopeHuit. XuMuueckoe
3arpsi3HEHUE OKPYKaoLIeH
Cpelibl COeIMHEHUSMU
a3oTa

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

bubmuoreka [JOK

33
bu3HYecKue 1 XUMHUIECCKHE https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4YEeHUE
Hcnonws3oBanue dpocdaron
B KaU€CTBE MHUHEPATbHBIX Eub OK

34 | ynoOpenuil. 3arpsa3HeHHe noimoreka L

. https://m.edsoo.ru/00adfc20
PUPOIHON cpebl
dbocdaramu
Yraepon,

35 | PAcpOCTpaHCHHE B bubnnorexa [JOK
npupoze, Gpuzndeckue u https://m.edso00.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxkcupsl yriaepoaa, ux
buznyecKrue 1 XUMUYECKHE Bu6 OK

36 | cBoiicTBa. DKOJIOTHYECKHE nommoreka L{

5 https://m.edsoo.ru/00adfebe
po0OIeMbl, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

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

38 | Ilpaktuueckas pabora Ne 4 Bubmmorexa 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 "[lonyuenue
YIIJIEKHUCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHaT-HOH"

39

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

bubmuoreka [JOK
https://m.edsoo.ru/00ae054¢

40

KpemHnii u ero
COCIMHEHUS

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

41

[TpakTuueckast padora Ne 5.

Pemenne
AKCIEPUMEHTAIBHBIX 3a7a4
o Teme «Baxkueiimme
HEMETaJJbl U UX
COCJIMHEHMUSI

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

42

KonTponbnas padota Ne3
mo TeMme «Baxknaeie
HEMETAILIBI U UX
COCIMHEHHUS

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0el18

43

OO61as xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB —
MeTauioB. MeTayuindeckas
CBSI3b U METAJTTMUECKast

KpucCTallinyeCcKrasd peméTKa.

duznueckue cBoiicTBa
METAJIOB

bu6mmorexa [IOK
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

XUMHYECKUE CBOUCTBA

44 METAaJIJIOB. bubmuoreka [JOK
DIIEKTPOXUMHUYECKUH Psif https://m.edso00.ru/00ae1156
HaIpsHKEHUH METaNIOB
OO011me crocoobl
MOJIYYSHUS] METAJIOB.

Cmnagsel. Beraucnenus mo

45 ABHCHUSM XUMHUYECKUX bubmorera [JOK
P N https://m.edso0.ru/00ae1156
pEaKIMii, €CJIU OJIUH U3
PEareHTOB COJCPIKUT
puMecHu

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

bu6mmoreka [IOK

47
[Henowmere metanb https://m.edsoo0.ru/00ae14b2

48 OKcuabl U THAPOKCHIBI bubnuotexa [JOK
HaTpUs U Kaaus https://m.edso00.ru/00ae14b2

€JI0YHO3EMEIIbHEIS

49 ﬁiTaJ‘IJ‘IBI — KaJbIul U bubmorexa [JOK

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

50 Baxneiime coeiuHEHNS bu6mmorekxa [IOK
KaIbIIU https://m.edsoo.ru/00ael5e8

51 0O00011eHne n
CHCTeMaTH3aIus 3HaHUH

59 JK&cTkoCTh BOJHI U bu6mmoreka [JOK

CIocoObl €€ yCcTpaHeHus

https://m.eds00.ru/00ae1886
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae1886

[TpakTuyeckas padora Ne 6

bubmuoreka [JOK

53 o teMe "JKEcTkocTh BO
HnoTem N TROCTH B H{TI https://m.edsoo.ru/00aelae8
Y METOJIbI €€ yCTpaHeHUs
bubmuoreka [JOK
54 Amro i
JTEOMUIHH https://m.edsoo.ru/00aelc64
55 AmdotepHbIe cBOICTBa bubmuorexa [IOK
OKCHJIa U TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneszo
https://m.edsoo.ru/00ae1d86
OKcuabl, THAPOKCUIBLI U
57 COJIH XKee3a fl I) 1 xenesa bubmmorexa HOK
an https://m.edsoo.ru/00ae35e6
58 O000menue u
cUCTEMATH3aLUs 3HAHUH
[TpakTrueckast padora Ne 7.
Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 bubnuotexa [JOK
no teme «Bakneimue https://m.edsoo.ru/00ae3de8
METAJUIBI U UX
COETUHEHMSY
Brruncnenus mo
YPaBHEHUSAM XUMUYECKHUX
60 peaxkLuii, eCIIu OJIUH U3 bubnnoreka [JOK

peareHToB JIaH B U30BITKE
WJIU COJIEPKUT MPUMECH.
Brruncienus MmaccoBoit

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 MPOJAYKTA

peakuuu
61 O06006menne u ) 1
cucTeMaTu3alus 3HaHUI
Kontposbnas padota No4
o TeMe «Baxnernue
62 1
METaJUIbl U UX
COCTMHCHUS
BemectBa u Marepuaisl B
63 MTOBCETHEBHOM KU3HU 1 bubmorexa HOK
A https://m.edso00.ru/00ae3f50
YeJIoBeKa
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKpY’KaroIllel cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHun 1 bubnuotexa [JOK
HKOJIOTMUYECKUX MPOOIeM https://m.edso0o.ru/00ae4270
Pe3epBHbIil ypoK.
66 0 60(? eHHeyE 1 bu6mmorexa [IOK
- . https://m.edso00.ru/00ae0dOa
cucTeMaTtu3anus 3HaHU
Pe3epBHbIi ypoK.
67 0 60(? eHHeyE 1 bubnuotexa [JOK
B . https://m.edsoo.ru/00adb33c
cHUCTeMaTu3aIus 3HAaHUI
Pe3epBHBIii ypOK.
68 0 60§ eHI/IeyE 1 bubmuoreka [JOK
HI . https://m.edsoo.ru/00ad9ch2
cHUCTeMaTu3aIus 3HAaHUI
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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YUYEBHO-METOJNYECKOE OBECIHHEYEHHUE
OBPA30OBATEJBHOI'O ITPOILECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUTA YYEHUKA

8 kJiacc

H.E.Ky3uenosa,JI.M.Tutosa,.H.H.I'"apa.A.}O. Kerun. Xumus.8 knacc. M., «Benrana —
I'pad», 2011r..
H.E.Kvy3HenoBa 3anaynuk no xumuu 8 kinacc. M., «Benrana —['pad», 2015r..

9 kaacc
VY4eOHnuk. 9 knaccel. ABropsl: Kysnenosa H.E., Tutosa U.M., 'apa H.H.

3amaunuk mo xumud. 9 xnaceel. ABtopbl: Ky3uenosa H.E.. Jleskug A.H

KoMibl0TepHOe 00ecnedyeHHe VPOKOB.

bubmmoreka [IOK
https://m.edsoo.ru/00ad9cb

METO/JMNYECKHUE MATEPHUAJIBI JUIA YYUTEJA

8 kaacc

Meroanyeckoe nocobdue .8- 9 kimaccel. AsTopsl: AxMeroB M.A.. ['apa H.H.

Xwumus : nporpammel : 8-11 kimace / H.E. Ky3uenosa, H.H. I"apa. — 2- e u3a., nepepad. —
M..:Bernrana — I'pad, 2016.-184c.

M.A.lIlaranos, H.E.Ky3aenos O0yuenue xuMun. Penienre nHTErpaTUBHBIX Y4€OHBIX

IpoOJIeM..

9 kJaacc
MeTtoaudeckoe mocoowue. 8- 9 kimaccel. ABTophl: AxmeroB M.A., I'apa H.H.

Xumus : nporpammel : 8-11 kmace / H.E. Ky3uenosa, H.H. I"apa. — 2- e u3a., nepepad. —
M..:Bernrana — I'pad, 2016.-184c.

HUPPOBBIE OGPA3ZOBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HUHTEPHET

BubGunoreka ITOK https://m.edsoo.ru/00ae3f50
POIII https://resh.edu.ru/
ITopran dbyHIaMEHTATRHOTO XUMUYeCKoTo o0pazoBanus Poccuu http://www.chemnet.ru

XuMmus Ui BCceX: WUTIOCTPUPOBAHHBIE MATEPUAIIBI 10 O0LIEH, OPraHUYECKON U

Heopranuueckoit xumuuhttp://school-sector.relarn.ru/nsm/
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