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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCHUTAHUS M C Y4ETOM KOHIICTIMM IMPENOoJIaBaHusl Y4eOHOIro
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T MpEACTABJICHHUE O LIENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS M Pa3BUTHS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIep KaHHe,
IpeIyCcMaTpPUBAET PACIPEEIICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszenraM M TemMaM MpOorpaMMbl MO XWMHUHU, OMNPEIEISeT KOJIMYECTBEHHbIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIHbHOCTh M3YYCHHUS XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYaromMXcs, OMpeAeNsieT BO3MOXKHOCTU TMpeaMeTa IS
peanu3anuu TpedOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TakKe TpeOOBaHMIA
K pe3yibTaTaM OOydeHHs XMMHUH Ha YpPOBHE IleJiel W3y4yeHUs MpeaMera H
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs o
OCBOCHHIO YUYEOHOTO COJICPIKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocs, ero MpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT (HOpMUPYEMbIE XUMHEH MPEICTABICHHSI O B3aUMOIPEBPAIICHUIX
SHEPTrud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MyTIX PEHICHUS II100aTbHBIX
po0JieM yCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3aliii  BO3MOXKHOCTEH IS CaMOpa3BUTHS W
dbopMHupOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmeld U (PYyHKIHOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
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  B3IUIsSJla HA EIUHCTBO TNPUPOABI U  YEIIOBEKa, SIBIISIETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPAaMOTHOCTH
oOydJaronmxcs;

Croco0CTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa30BaHNe 00YJaIOITUXCS.

JlanHbie HampaBlieHUs B OOYUECHUU XUMHH OOCCIICUMBAIOTCS CIICU(PUKON
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 OOYYaIOIIMMHCS CHUCTEMBI TEPBOHAYAIBHBIX TOHATUNA XUMUH,



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

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 nmojaxoja k €€ n3ydeHuto. CopepkaHue CKIIAIbIBACTCS U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XUMHU4Yeckor peakuuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHBI IIO
MPUHIIMITY TOCIEI0BATEILHOIO PA3BUTHSA 3HAHUMW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TPEACTaBICHUNA 00 dJIEKTPOIUTHYSCKOM JTUCCOIMAIIMM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCSA HAa OCHOBE HMITMPUYECKHU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbLHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHMEe mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJICTABICHUS O XHUMHUYECKON COCTaBJIAIONICHM HAaydyHOW KapTHUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B HayKe. M3ydeHrne XUuMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKaloluid MHPY,
«buonorus. 5—7 knacce» U «PU3KKA. 7 KIaccy.

[Ipy wm3ydeHMH XUMHUHA TIPOUCXOAUT (OPMHUPOBAHWUE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JESITEILHOCTH YEJIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB
MHpPOBOM KyJIbTyphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (D)aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, sS3blka HaAyKH, B MPHOOIICHUN K HayYHBIM METOJaM TMO3HaHMS IPH
W3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTHUHU
MO3HABATEIbHBIX YMEHUUW M HMX NPUMEHEHUHM B Yy4eOHO-ITO3HABATEIIBHOW H
y4eOHO-HUCCIIeIOBATENIbCKON ACATEILHOCTH, OCBOCHHUU IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIECTBAMU B ITOBCETHEBHOM KU3HMU.

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

— (GOpMHpPOBaHWE WHTEJUICKTYyaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIIHHOMY MPUHATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

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

—  of0ecrieyeHWe  YCJIOBHM,  CIOCOOCTBYIOIIUX  NPUOOPETCHUIO
OoOyJaronMMUCs  OMbITa  Pa3HOOOpa3HOW  JEATETBbHOCTH, TO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB AEATEIbHOCTH;

— ¢opmupoBanue o0mIeH (QYHKIIMOHATILHON H €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATh M OICHWBATH SIBJICHUS



OKPY’KaIoIIEero MUpa, UCIOJb3Yysl 3HAHUS M OIBIT, MOJTYYEHHbIE MPU U3YYECHUU
XUMUH, TPUMEHATh HUX MPH PEIIeHWH TpoOJieM B TOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— (QopmupoBaHue y O0O0ydYarOmUXCSd TYMaHHMCTHYECKUX OTHOIICHUM,
MOHUMAHMS IIEHHOCTH XHWMHMYECKHUX 3HAHUW JJI BBIPAOOTKH DSKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 3/I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduis W  HaNpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

OOGmiee 4yuca0 YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHus, cocTaBisieT 136 4acoB: B 8 kitacce — 68 yacos
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMHUM B KU3HU YEJIOBEKA. XUMHS B CUCTEME HayK.
Tena m BemiecTtBa. duU3nyecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [[oHATHE O MeTOAaX MO3HAHUS B XUMUHU. UHCThIE BELIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

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

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

KomnuectBo BemectBa. Moub. Monsippags Macca. BzaumocBsa3b
KOJINYECTBA, MAacChl M YHWCIA CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérsl 1o
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

dusnyeckue M XUMHAYECKHE SABJCHUS. XUMHUUYECKAs peakuus U e€
NpPU3HAKHA. 3aKOH COXPAHEHUS MacChl BEIIECTB. XHMHUYECKHE YpPaBHEHMUS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpUU
U npuéMamMu oOpalleHus C Ja0opaTOpHBIM O00O0PYTOBaHUEM, HU3YYCHHE W
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTraHWYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBIeHUE BOCKA, TAsTHUE JibJIa, pAaCTUpPaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIONEHUEe ¥ ONHCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKHUX
peakimii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOUM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoOJEHCTBUE
xenesa ¢ pactBopom conu meau (I1), uzyuenue crnocoOoB pa3aeneHus cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMAPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJECHUE U
ONMCAHUE PE3YJbTATOB NPOBEACHUS ONBITA, WUIKOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNE MOJIeJIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT U mpocroe
BemecTBO. HaxokneHue kucimopoga B Mpupoje, (PU3ndeckue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenwus). Oxcupapl. [Ipumenenne kuciopoma. CrocoOsl
MOJIy4eHHUs] KUCTOopoAa B JIabopaTopw W MPOMBINUIEHHOCTH. KpyroBopot
KHcJIopoa B mpupoze. O30H — ajuIoTpoIHas MOAUGUKAIIS KUCTIOPOa.

TernoBoit 3pPexT XUMHUYIECKON peakiuu, TEPMOXUMHUUECKUE YPAaBHEHHSI,
9K30- U JHJIOTEPMUYECKHE peaKiuu. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — smeMmeHT M mpocTtoe BemiecTBO. HaxokaeHune Bomopona B
npupojse, (GU3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI
nosydeHus. Kuciorsl u coiiu.

MousipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSM.

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
Hacepimennble 1 HEHaChIIEHHBIE PACTBOPBL. PacTBOPHUMOCTh BEHIECTB B BOJE.



MaccoBasi 107 BEHIECTBA B PACTBOpE. XHWMHUYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B MpHUPOAE U B KU3HU 4eioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromiie (OCHOBHbBIEC, KHUCIOTHBIC, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcunoB. Du3MUECKHE U XUMHUYECKUE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUi. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

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

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

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMeHm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAKOMJICHHE C
oOpasllaMl OKCHJIOB W OIMCAHWE WX CBOWCTB, IOJy4Ye€HHUE, COOUpaHHeE,
pacro3HaBaHWE W W3YyYEHHE CBOWCTB BOJOpOJa (FOpPEHHUE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOkKHO MCTIOIB30BaHKUE BUEOMATEPUATIOB),
HaOMoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTEW pPAcTBOpEHHs BEIIECTB C PAa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAIaMU (HATPUEM U KaJbIIHEM)
(BO3MOKHO HCIIOJIb30BAHUE BHUICOMATEpUATIOB), HCCJIEAOBaHHE O00pa3IoB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS
OKpAaCKA MHJIMUKATOPOB B pACTBOpPax KHUCIOT W IIEJIOYEH, HU3YyUYCHUE
B3aumojericteus okcuaa meau (II) ¢ pactBopom cepHON KHUCIOTHI, KUCIOT C
METAJUIAMU, PEAKLINN HEUTPAIU3ALUH, ITIOJTyYeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 M0 Teme «BaxHeWlne Kiacchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
iemeHToB JI. . MenaeneeBa. CTtpoeHue atoMoB. XMMH4YeCKasi CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JeMeHTOB. [loHsATHE O
IpyInax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE W WIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCH/IBL.

[Tepnonnueckuit 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux osiemeHToB JI. WM. Mennaeneesa.
ITepyoasl u rpynnbl. PU3HMYECKUH CMBICH MNOPSAKOBOTO HOMEPA, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue 3IeKTPOHHBIX 00010YeK aTOMOB MEPBBIX 20 XUMUYECKUX AJIIEMEHTOB



[Tepuomnueckon cucremsl [. M. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepunoanueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOIaM.
3nauenne Ilepuonuueckoro 3akoHa u IlepuoanMYeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pa3BUTHUS HAyku U mipakTuku. J[. . MenaeneeB —
YUYEHBIN U TPAKIaHUH.

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

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE — PEaKIIUU.
IIpoueccrl OKUCIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuyeckuii IKCnHepuMeHm

U3ydeHHe 0Opa3llOB BEIIECTB META/UIOB U HEMETAJNIOB, B3aWMOICHCTBUE
TUIPOKCHUAA LIMHKA C PacTBOpPaMU KHUCJIOT U LIEJIOYEH, IMPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHI
(ropeHue, peakiuy pa3ioKeHUs, COCTUHCHHUS).

Meostcnpeomemmnule ceazu

Peanuzanysi MEXNpeAMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYIIECTBJISIETCS. YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIH (aKT, THUIOTE3a,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKAIUs, [EePUOJUIYHOCTD,
HaAO0JI0/ICHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

dusznka: marepus, atoMm, dSJIEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIIHI,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUYECKHM 3apsil, BEILECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSIHHUE BEIIECTBA, ra3, (PU3WYECKUE BEJIMYMHBI,
€UHULIBI U3MEPEHUSI, KOCMOC, ITAHETHI, 3BE311bI, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. N. MenpgeneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB
XUMHYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U HX
COCIMHCHUH B COOTBETCTBHM C IOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOKMCTB BEILIECTBA OT TUIA KPUCTALUIMYECKOW PELIETKU
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3JIMYHBIM KjaccaMm
HEOPraHMYECKUX COCIUHEHHM, TCHETUUECKAs! CBSI3b HEOPTAHUYECKUX BELIECTB.

Kimaccupukanuss XMMUYECKUX PEAKIUA MO Pa3IHYHBIM HpH3HAKaM (I10
YHUCITYy M COCTaBYy yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
[0 W3MEHCHHUIO CTEIEHEW OKHUCICHUS XHMHUYECKHX DJJIEMEHTOB, IO
o0paTUMOCTH, TIO YYaCTHIO KaTalau3aropa). JK30- M DHIOTEPMHUYECKHUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOW peakiuu. [lonsTre 00 0OpaTHUMBIX H
HEOOpaTUMBIX XUMHUYECKMX peakuusx. I[loHsiTHE O TOMOT€HHBIX H



reTeporeHHbix peakuusx. llonstue o karamuse. IloHsATHE O XUMHUYECKOM
paBHOBecHMU. DaKTOpHI, BIMSIOMINE HA CKOPOCTh XWMHYECKON pEAKUHUH U
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEAKIUU, AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOIO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTpOoNuThl. KaTnoHbl, aHMOHBI. MeXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YcCJIOBUS TPOTEKaHUS pEaKUUid HMOHHOTO
oOMeHa, TOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCIIOT, OCHOBAaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOM
nucconuanvu. KauectBeHHbIE peakin Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CJIOKHBIX BEIIECTB
(x7opuga HaTpusl), HUCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MpoOlEcca IUCCOLMAIMU KHUCIIOT,
IesIo4eit u coseit (B0O3MOKHO UCIIOIB30BaHUE BUIEO MAaTEPHAIIOB), IPOBEICHUE
OTBITOB, WUTIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMA
(ropenue, peakuuu pa3JokKeHus, COEIMHEHNA ), pacrio3HaBaHHE
HEOPraHMYECKUX BEHIECTB C IMOMOUIbIO KAUYECTBEHHBIX PEAKIMHd HAa HOHBI,
pELIEHNE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTannsl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIe cTeneHn okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCTBHE C METAJNIaMH, HEMETaulaMH, LIeJI0o4aMu). XJIIOPOBOIAOPO.
CossiHasg KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJTyUYeHUE, TpuMeHeHue. [leiicTBue
XJIOpa U XJOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTereHn okucieHus. CTpoeHue u pu3ndecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOPOAAa H  Cepbl. AJUIOTPOMHBIC
MoAuUKAIMK KUCTIOPOIa B cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, GU3MYECKue U XHUMHYEeCKHe CBoicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KUCIOTHBIX OKcHioB. CepHasi Kuciora, (Qu3nyeckue u
XUMUYECKHE CBOMCTBa (0OOIIME Kak TMPENCTABUTENs Kiacca KHUCIOT |
cnenupuyeckre). XMMUYIECKUE PEAKIUH, JICKAIINE B OCHOBE MMPOMBIIIIICHHOTO
crioco0a TMoMy4deHus: cepHoil KHucioThl. [IpuMenenne cepHort kuciotel. Comnm
CCPHOIl KHCIIOTHI, Ka9eCTBEHHAs! peakiys Ha Cynbdar-uoH. HaxoxneHne cepsl
1 e€ COeAUHEHUN B mpHUpoae. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCAMHEHUAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/1yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mrast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHUA. A30T, pacOpOCTPAaHEHHE B



npupoje, husndeckue u XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.
AMMHaK, ero pU3nyecKue U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauecTtBeHHast peakivsi Ha UOHbI aMMOHUS. A30THasl KHCIJIOTa, €€ MOJIy4YeHUE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIMe Kak MpeCTAaBUTENsl Kiacca
KUCIOT W crnenuduieckue). VMcnonp3oBaHue HUTPATOB M CoOJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JI0XKIH, 3arpsi3HEHHE BO3/yXa, MOYBBI
u BojoéMoB). docdop, amnorponubie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoiictBa. Oxcun ¢ocdhopa (V) u  docdhopHas Kuciora,
du3nueckre U XMMHUYECKUEe CBOMCTBA, nonydyeHue. Mcnonb3oBanue dhocdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapakrtepuctuka oanemMeHToB I[VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpPHBIC CTENEHU OKUCIEHUA. YTJEPOJ, aNIOTPOIHBIC
MOJAU(PUKALIUUA, PACTIPOCTPAHEHHE B TPHUPOJE, (PU3NYECKUEe U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopot yriaepona B npupoge. OKCuibl yriepoja,
uX (QU3NYECKHEe U XUMUYECKHE CBOWCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIEMbl, CBS3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. VronpHas kuciora u €€ CoiaM, UX (UUUYECKHE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHHE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavyasibHbIe TIOHATHST OO0 OpPraHUYECKHMX BEIIECTBAX Kak O
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCHasi KucioTa). [lpupomHple HCTOYHUKU  YrIEBOAOPOAOB  (yroib,
PUPOAHBIN Ta3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: KHUPAX,
Oenkax, yrieBojax — U WX POJM B )KU3HU 4eloBeKa. MaTepuaibHOe €IMHCTBO
OpraHUYECKUX ¥ HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, MOJIYyYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuje kpemuus (IV) u kpemuueBoii kuciore. CHIMKAThI, UX UCIIOJIB30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHue OoOpa3I0oB HEOPraHWYECKHUX BEIECTB, CBOMCTB COJISHOMN
KHCJIOTBI, TPOBEICHHE KAYECTBEHHBIX PEaKIIUi Ha XJIOPHUI-UOHBI U HAOJI0IeHNE
MIPU3HAKOB UX MPOTEKAHMUS, OIBITHI, OTPAKAIONIINE (PU3NUECKHE U XUMHUYECCKUE
CBOWCTBA TQJOTCHOB M WX COCAMHECHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pas3lamMu XJIOPUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa moJ JCHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIOTBI, U3YYCHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, TPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH ¢ HaOMIOIeHWe TMpu3HaKa e&
MPOTEKaHUs, 03HAKOMJICHHE C (DU3NYECKUMH CBOMCTBAMHU a30Ta, (ochopa u ux
COCNMHEHU (BO3MOXKHO WCIIOJIb30BAaHWE BHJICOMATEpPHAIOB), O0Opa3aMu
a30THBIX U POCPOPHBIX yIOOpEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBOWCTB aMMMAaKa, NPOBEICHWE KAYECTBEHHBIX DPEAKIU Ha HOH



aMmMmoHMsi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOU KHCIOTHI C MEJIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YUEHHUE MOJCIICH KPUCTALTUYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE ¢ IPOIECCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJy4eHHe, COOMpaHUe, paclo3HABaHWE M H3yYCHHE CBOMWCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlMi Ha KapOOHAT W
CUJIUKAT-UOHbl M U3YyYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxkHele HeMeTaulbl U UX COCTMHEHUS».

MeTajuibl 4 UX COCAMHEHMSI

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DOJEMEHTOB — METAJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [lepronueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTajuioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKas KPUCTALIMYECKAsT PEIIETKA. DJICKTPOXUMUUECKUMN P
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) M UX IPUMEHEHHE B OBITY ¥ IIPOMBIIIJICHHOCTH.

[Ilemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XAUMUYECKUX 31eMeHTOB [. . MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NpUMEpPE HATPUS H
kanust). OKcuapl M THAPOKCHABI HATpUS U Kauusd. [IpuMeHeHHe IeI0UHbIX
METAJIJIOB U UX COCIMHCHUU.

[IlemoyHO3EMENBHBIE METAJUIBI MAarHuii W KAJIbLUHWHK: TIOJIO)KCHUE B
[lepuonnueckont cucreme xumudeckux osnemeHtoB JI. WM. Mengeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXAEHHE B mpupoge. Puzmyueckne M XUMUYECKUE
CBOMCTBAa MarHusi W KajablMs. BaxHeWlnne coeIuHEHUS Kalblus (OKCH],
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHUX
snemeHToB J[. M. MeHneneeBa, CTpo€HHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckrue W XUMUYECKHE CBOWMCTBA altoMUHHSA. AMQOTepHBIE CBOMCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMHUYECKUX AJIEMEHTOB
J. 1. MenpneneeBa, CTpOCHUE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHYECKHEe CcBoMcTBa xkene3za. Okcuapl, THAPOKCHABl U conu keneza (II) u
xenesa (III), nx cocta, CBOMCTBA U MOJTYUYEHHE.

Xumuyeckuii IKCnHepuMeHm:

O03HAKOMJICHHE ¢ oOpaslaM{d METaJNIOB M CIUIaBOB, MX (DH3UYCCKHUMHU
CBOWCTBaAaMHU, HW3YyYECHHE PpPE3YJbTATOB KOPPO3UHU METALUIOB  (BO3MOXKHO
HCIIOJIL30BAaHNE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJblIUsl W HATPHUSl C BOJOM (BO3MOXXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPU3HAKOB IPOTEKAHUS
KaY€CTBEHHBIX PEAKI[M HA MOHBI: MarHus, Kajablus, AJJFOMUHUS, IIHHKA, KeJIe3a
(I1) u xeneza (III), memu (II), HabOmrOomEeHWE W OMKMCAHHUE IMPOIIECCOB
OKpalllMBaHWsl TUIAMEHM HWOHAMU HaTpus, Kaiusg M KajablHs (BO3MOXKHO
HCIIOJIBb30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOKMCTB
TUJIPOKCHIA ATFOMUHUS U THAPOKCHUIA IIUHKA, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj71a4 1o TeMe «BaxxHenme MeTaibl U UX COCIUHECHUS.

XuMUA ¥ OKpY:KaLIas cpeaa



BemecTBa 1 Marepuainbl B TOBCETHEBHOM >KM3HU YesoBeka. besomnacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiiuii B ObITy. [lepBas momoiipb npu
XUMHUYECKUX 0)KOTaxX U OTPaBICHUSIX.

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

Xumuueckuii IKCnepumenm:

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

Meoscnpeomemmnule ceazu

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

OO61re ecTeCTBEHHO-HAYYHBIE TTOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KIacCU(PUKALUS, NEPUOJUYHOCTh, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®duzuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIU],
U30TOMBI, PaJUOAKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsij], MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUAIEKTPUKH, (DOTOIIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€  COCTOSIHME  BEIleCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMYECKasi peméTka, CIUIaBbl, (QU3UYECKHE BEJIMYWHBI, €IUHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJIHI,
I0JIC3HBIC HCKOIIaeMble, TOTUIUBO, BOJHbBIC pecypcehl.



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

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENIBHOM  JEATEIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMU,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMU TOBEJACHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUA U
pacIIMpEHnE ONbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)maTprMoTH4ecKOro BOCIMTAHUA:

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIWIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B )KU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHbopMaIell 0 TMepefioBbIX JOCTIXKCHHSIX UM OTKPBITHSIX MHUPOBOH H
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
yCTPONCTBE MUpa U OOIIECTRA;

2)rpaskaaHCKOro BOCIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B
OOIIIECTBEHHO IMOJIE3HOM, y4eOHOMCCIEI0BATEIbCKOM, TBOPUYECKON U JIPYTUX
BUJIaX JICSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATEILHOCTH
IIPY BBITIOJIHEHUW Y4€OHBIX, TO3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMHUYECKUX
OKCIIEPUMEHTOB,  CO3JlaHMM  Y4YEOHBIX  TIPOEKTOB,  CTPEMJICHUS K
B3aMMOITOHMMAHWI0O W  B3aWUMOINOMOIIM B  TMpolecce dTOM  ydueOHOM
NEATEIIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEACTBUU IMOCTYIKOB;

3)LEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHUPOBO33PEHUYECKHE MPECTABIICHHS O BEIIECTBE U XMMHUECKON pEaKInu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJABI, B3aUMOCBS3SIX YEJIOBEKAa C
IIPUPOIAHOM CPEIOM, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
M0 XUMHUHU, HEOOXOAMMBIC /i OOBSCHEHUS HAOIIOMAEMBIX MPOIECCOB U
SIBJICHHM, TMO3HABATEIbHOW, MHGOPMAIIMOHHONW M YWUTATEIhCKOW KYJIbTYpPHI, B
TOM YHCJIE HaBBIKOB CaMOCTOATEIBbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMU  TE€XHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIE0BATEIHCKOM
JeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 00y4YeHUS B
JlaJdbHEHIIEeM;

4)popMupoBaHNs KYJIbTYPbl 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIECACTBUN U
HETIPUSITUE BPEIHBIX TPUBBIYEK (YIMOTPEOJEHUS aJIKOTOJisA, HApPKOTHUKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOZICHUS TMpaBUI  OE30MAaCHOCTH  MPH
00pallleHUH ¢ XUMHUYECKUMH BEIECTBAMU B OBITY U peajlbHOM KU3HH;
5)Tpy10BOro BOCIMTAHMS:

UHTEpPEC K MPAKTUYECKOMY H3YUYEHUIO Mpodeccuit M Tpyla pa3IudHOTO
ponaa, yBaXXE€HHUE K TPYIy U pe3ysibTaTaM TPYIO0BOH JIEATEIbHOCTH, B TOM YHUCJIE
Ha OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHWM MO XMMHUU, OCO3HAHHBIA BBHIOOD
WHIMBUAYAJbHOW  TPACKTOPUH MPOJOJDKEHHS O00pa3oBaHUS C  y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XUMHMH, OOIIIECTBEHHBIX HHTEPECOB U
nOTpeOHOCTEH, ycremHol MpopeCCUOHATILHOW JEATCIBHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHHUM, TOTOBHOCTH aJalTHPOBAThCA B MPOheCcCHOHAIBHOM
cpene;

6)3K0JI0rH4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKH 11eJ1IeCO00pa3HOe OTHOIICHHE K MPHUPOJEe KaK HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBaHUs, HOHUMAHNUE LIEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3HUeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBui OE€30MacHOTO TMOBENEHUS TpH paboTe C BelleCTBAMH, a TaKXKE B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, IS
pelIeHusT 3aJlay, CBS3aHHBIX C OKPYXKAIOIIEeW MPUPOTHON Ccpemoit, s
MOBBIIICHUS YPOBHSA JKOJIOTMYECKON KYJIbTYpPbl, OCO3HAHHUS TJ100aIbHOTO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIIeHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHOU U COIIMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX Pe3yJbTAaTOB BBIICISIOT 3HAYUMBIC IS
dbopMHpOBaHHS MHUPOBO33pPEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT H JApYyroe.),
KOTOpBbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHUM W3 OJTUX TPEeIMEeToB  (HOPMHUPOBATH
IPEICTAaBIICHHE O IEJOCTHOW HAy4YHOW KapTUHE MHpa, UM YHUBEpPCAJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecrneunBaloT (GOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOU ESATeTLHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbI€ /1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABINBATh B3aUMOCBS3b C IPYTUMH TOHSITHSIMU), UCTIOJIb30BATh
MOHATHUS JUTsl OOBSCHEHUS OTACIbHBIX (DaKTOB M SIBJICHHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUHM sl KIacCU(UKAIMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKivii, yCTaHABIUBATh MPUYUHHO-CIIECACTBEHHBIC CBSI3U MEXIY 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, TpeoOpa3oBbIBATH IMHUPOKO TMPUMEHSEMbIE B XHMHH MOJEIbHbBIE
MIPEACTABJICHUS] — XUMUYECKHI 3HaK (CHMBOJI dJIEMEHTA), XUMHuueckas opmyma
1 ypaBHEHHE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amad, ¢ y4€TOM OTUX MOJCIBHBIX TPEJCTABICHUNA  BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKKH HM3Y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHYECKUX  pPEaKUud, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W IPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh NOCTABJICHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KAayeCTBE OCHOBBI 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, (PopMyInpoBaTh 0000IICHHUS
Y BBIBOJBI IO pe3yJIbTaTaM MNPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATH
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHPOBATH HHPOPMAIIHIO
pa3NUYHBIX BUAOB W (GOpM TMPEACTABICHMS, TMOJIy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3Iu4HbIe METOJIbI U 3alPOChl MPU TIOUCKE U O0TOOpE
uH(GOpPMAIIM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATEJIbHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJB30BaHUSA MHPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpPOH AaKTUBHOTO UCIIOJIb30BaHUS PA3IUYHBIX IMOUCKOBBIX
CHUCTEM, CaMOCTOSITEIHLHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEeACTaBICHUS
uH(bOpMaIIU U WJUTIOCTPUPOBATH pEIIacMbie 3aJa4ll HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W aHAIM3UpPOBaTh B TMpolecce ydeOHOH U
UCCIIEN0BATENbCKOMN NEeATEbHOCTH uHbOpMaIHIO 0 BIIMSIHUU
MPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa Ha COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIE J1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoj€ auayiiora u (Wiau) IAUCKYCCHHU) TIO
CYIIECTBY OOCYXK7maeMoil TeMbl, (GOpPMYIUPOBATh CBOM  MPEIIOKCHHS
OTHOCHUTEJIBHO BBINOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M TMHCHBMEHHBIX TEKCTAaX; JeJaTh IPE3CHTAIUIO
pPE3yNbTaTOB  BBHIMIOJIHEHUS XMMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTA);

yMEHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIbHOW M  HCCIIEIOBATEIIbCKON  JIEATEIbHOCTH IPU  PELICHUH
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 eSITEIbHOCTH, MIJIaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJMPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeILHOCTD, BRIOUpATh Hanboiee 3PGEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX
Y TO3HABATENIbHBIX 3a7a4, CAMOCTOSITEIbHO COCTAaBIISITh WU KOPPEKTUPOBATH
IIPEUIOKEHHBIM AJITOPUTM JEHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM



MOJTy4EHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEaKIIUsX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh W aHAJM3UPOBATH KOHTEKCTHI, NpejaracéMple B YCIOBUH
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHON (denepanbHOl pabodeil MporpamMmon,
BBIJICJISIOT: OCBOCHHBIE 00YUYaIOIIUMHUCS HAay4YHbIC 3HAHHS, YMEHUS U CIIOCOOBI
nercTBul, creuuduyeckue Ui TpeAMETHOM 001acTH «XHUMHS», BUIBI
JNEATEIBHOCTH 10 TMOJY4YEHUIO 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 CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYIa,
XAMUYECKUHN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oIHOpOIHAS ¥ HEOJITHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
U MOJIEKYJIApHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAas
Macca, MaccoBas J0Jd XHMHUYECKOrO JJIEMEHTA B COCAWHEHUH,
MOJISIPHBIN 00BEM, OKCH/I, KHUCJIOTA, OCHOBAaHME, COJIb,
BJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJ1accuuKaIis peakiyuii: peakIiuu COeNHCHHS, PEaKIIMK Pa3I0KEeHHUS,
peaKkIuy 3aMeIIeHUs], PEaKIuu OOMEHa, 3K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBoi 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIIOi
aTomMa, aToMHas oOpOuTaab, paadyc aToMma, XHMHYECKas CBS3b,
MOJISIpHAsl U HEMOJIIpHAsh KOBAaJEHTHAs CBA3b, MOHHAs CBS3b, HOH,
KaTUOH, aHWOH, PacTBOp, MaccoBas Jo0Js BellecTBa (MPOIEHTHAs
KOHIICHTPAIUs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MPUMEHSATH 3TU MTOHSITHS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUIN;

e HCIOJI30BAaTh XHWMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

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

e packpsiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKHUX AJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucteme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHA ABOTajIpo;

e ONKCHIBATh U XapakTepu3oBaTh TabIM4Hyr0 ¢dopmy 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 siemenToB JI. .
MenpeneeBa» C YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sapa, oOIiee 4YHcio
3JIEKTPOHOB U PACIIPEICIICHNUE UX 1O JICKTPOHHBIM CJIOSM);



K

KJaccu(UIMPOBAaTh ~ XUMUYECKHE  DJIEMEHThI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE pEaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIacCoB,  MOATBEPXKJas  ONHCAHME  MpPUMEpPaMHU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN;
OPOrHO3UPOBAaTh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWUMUYECKHUX
IPEeBpPAILCHUN B PA3IMYHBIX YCIOBUSX;

BBIUKCIIATh OTHOCUTENIbHYIO MOJICKYJSIDHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJIO XMMHYECKOTO »3JIeMeHTa 1o Qopmyiie
COCIMHEHHMS, MAacCCOBYIO [IOJII0 BEIeCTBA B PacTBOpPE, IPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEeaKinu;

OPUMEHSTh OCHOBHBIC OIEpallMd MBICIUTEILHON JIEATENbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
M3YYCHHUS] CBOWCTB BEIIECTB M XUMHYECKUX pPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHWE, HU3MEpPEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

clieloBaTh  MpaBUJiaM  TOJIb30BAHUS XMUMHUYECKOM mocylod U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIUSMH I10 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo00pa3HbIX BEHIECTB (BOJOpPOAA M KHUCIOpPOJa), MPUTOTOBICHUIO
pacTBOPOB €  OIPEHEIEHHOM MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTh XUMUUYECKHUE DKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IMIEJIOYEH W  KHCIOT C TOMOIIBIO
WHIAMKATOPOB (JTakMyc, peHondTanenH, METUIOpaHX U IpyTue).

KOHIly oOyueHus B 9 KJiacce TpeJAMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YJAIOIIUXCS YMEHHIL!

PAcCKpbIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJla, WUOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIIECHb
OKHCJICHHS, XMMHYECKas peaKius, XHUMUYECKass CBA3b, TEIIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HERJIEKTPOIUTHI, SJIEKTPOIUTUYECKAST TUCCOUUALINS, PEAKIIUU MOHHOTO
oOMeHa, KaTalau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeOoOpaTUMBbIE PEAKIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBsI3b (KOBAJICHTHAS,
WOHHAs, METAJUIMYECKas), KpHUCTaJUIMUecKass peumeTka, KOoppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW pEaKIuu, MPEeaeIbHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUH U
MPUMEHSTDH ITU TIOHSITHS TPU ONMTUCAHUU BEIIECTB U UX MPEBPAICHUI;
WCIIOJIh30BaTh XMMHYECKYIO) CHUMBOJIUKY JJISI COCTaBJICHHUS (POpMYI
BEIIECTB 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 (KOBAJICHTHAsi, HWOHHAs, METaJuIMuecKas) B



HEOPraHUYECKUX COCTUHEHUSX, 3apsi MOHA MO XUMHUYECKON GopMmyiie,
XapakTep cpeApl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCIUHEHHIA,
THUII KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEILIECTBA;

packpsiBath cMbIica Ilepuommyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 INOHUMAHHE: OINMUCHIBATH W XapPAKTEPU30BATh
Tabnunyto popmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIIEMEHTOB:
pasznuyaTh MOHATUS «MJaBHas moarpynna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME MEPUOJBI, COOTHOCUTH
0003HauEHHUsA, KOTOpbIE HMEIOTCS B TMEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU  XApPAKTEPUCTUKAMU CTPOCHHS AaTOMOB XUMHYECKUX
AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpenesieHue UX MO0 JJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUe
3aKOHOMEPHOCTHU B UBMEHEHHUH CBOMCTB AJIEMEHTOB U UX COCAUHEHUN B
npeAenax MajiblX MEepUOAOB U TJIABHBIX MOATPYIIl C YYETOM CTPOEHUS
UX aTOMOB;

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

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKIas ONUCAHUE
npuMepaMyi MOJIEKYISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMUYECKUX PEAKILIN;

COCTAaBJIATh YPABHEHHS DSJIEKTPOJUTUYECKOW JUCCOLMALMMU KHUCIOT,
HIeJI0YEd W COJIEH, MOJIHBIE M COKpAIIEHHBbIE YpaBHEHHS peaKUUl
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkIiuii,  MOJATBEP KIAIOIINX
CYIIIECTBOBAHUE T'€HETHUYECKON CBA3M MEXKAY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUN
MIOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca dTUX PEaKIni;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJieMeHTa 1o Qopmyie
COCMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIUTH
Pacy€Thl IO YPABHEHUIO XUMHYECKON PEAKIINH;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS  XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pPY/IOBaHWEM, a TakKXKe TpaBWiIa OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYECHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOAUTh PEAKIMU, MOATBEPKAAIOlIMEe KAYeCTBEHHBIM COCTaB
pPa3JIMYHBIX BEILECTB: PACIO3HABATHh OMNBITHBIM MYTEM XJIOPH/I-,
Opomun-, wuomua-, KapOonatr-, ¢Qocdar-, cunmukar-, cymnbdart-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUJIOB,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
MPUMEHSITh OCHOBHBIE ONEPAlMd MBICIUTEIBHON JEATEIbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3aIHIo,
BBISIBJIEHUE NTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJI1 U3yYEHUSI CBOWCTB
BEIIECTB M XHUMHYECKHUX pPEaKIHi, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HAHMs — HAOMIOJCHNEe, N3MEPEHHEe, MOJICIIUPOBAHNUE, YKCIICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMeHoBaHHEe KoaundecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NPOrpamMMbl padoThI padoThbI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
XUMHUST — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' U [IPAaKTHYECKON https://m.edsoo.ru/7f41837c
JESITEILHOCTH YeJI0BEKa
BermecTBa n xuMuieckue bubmuoreka [IOK
1.2 15 1 )
peakuuu https://m.edso00.ru/7f41837¢c
Hroro no pasaeny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 bu6nuoreka [IOK
' ITonsTHE 00 OKCHOAX https://m.edsoo0.ru/7f41837c
59 Bognopoga. Ilonstue o 8 1 bubmuoreka [JOK
' KHCJIOTaX M COJIIX https://m.edsoo.ru/7f41837c
53 Bopna. Pacteopsl. 5 1 1 bubmmoteka IIOK
' [Tousttre 06 OCHOBAHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI Eub OK
2.4 HEOpPraHUYECKUX 11 1 1 nomoreka L1

COeIUHEHUN

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 [lepuoguyeckasi cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMoOB.
XuMnuyeckas cBsi3zb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[Tepuonuueckuii 3aKOH U

[Teproauyeckas cucrema
bu6nmoreka [IOK

3.1
XUMHACCKUX JICMCHTOB / https://m.edsoo.ru/7f41837c

. . Menpeneena.

CrpoeHue atoma

XUMHYECKasl CBS3b.

39 OKucnauTenbHo- 8 ’ bubmuorexa [JOK
' BOCCTAHOBUTEIbHEIE https://m.edsoo.ru/7f41837c
peakumn
bubmuorexa [JOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837c
PesenBHOE BheMS 3 bubnnoreka IIOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
68 5 5

YACOB 110 [TPOTPAMME



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

9 KJIACC

HaumenoBanue

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (pPOBHIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pa3nes 1.BemecTBo U XuMH4YecKHe peakiuu
[ToBTOpEHUE N
11 yriayOieHue 3HaHu’ c 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edso00.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [TOK
' p . https://m.edso0o.ru/7f41a636
XUMHUYCCKHUX PEAKIIHA
DNEeKTPOIUTHYECKAS
13 IUCCOLIMALIUS. g 1 1 bu6nuoreka [IOK
' XHUMUUECKUE PEAKIMU B https://m.edso00.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2.HemeTanibl 1 UX cOeINHEHUS
OO0mas xapakTepuCcTHKa
2.1 xmlillxmecxflx 3n§MeHTOB 4 1 bubmmorexa [JOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. I'asorenst
OO01mmas xapakTepucThKa
B P P bubmuorexa [JOK
2.2 XUMUYECKUX DJIEMEHTOB 6

VIA-rpynnet. Cepa u eé

https://m.edso0.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

COCIMHCHUA

OO01as xapakTepucTHKa

53 XUMHUYECKUX DJIEMEHTORB . bubmuorexa [JOK
' VA-rpynmsl. A3or, https://m.eds00.ru/7f41a636
dbocdop 1 UX CoeqMHCHUS
OO01mmas XxapakTeprucTHKa
XUMHYECKHX 3JIEMEHTOB Eu 1IOK
HOJINOTEeKA
2.4 IVA- Y%
P XHHH riepoaH 8 https://m.edsoo.ru/7f41a636
KpPEMHHH U UX
COCONHCHUA
Hroro no pazneny 25
Pa3zgen 3.MeTaJllIBI M X COeANHECHUS
31 OO0mue cBoicTBa 4 bu6mmoreka [IOK
' METaJIOB https://m.edso00.ru/7f41a636
3.9 Baxneiinme MeTalIbl U 16 bu6nuoreka [IOK
' WX COEIMHEHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4.Xumus u okpy:xamomas cpeaa

41 BemectBa u Mmarepuassi B 3 bu6nuoreka [IOK
' YKU3HU 4EJI0BEKA https://m.edso0o.ru/7f41a636
Htoro no pasneny 3
b K
PesepBHOE Bpems 3 nommorexa O

https://m.edso0.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 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabHblie IIpakTnyeckue
n/n Bcero U3YYeHHs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
[Ipeamer xumun. Pons xumuu B
JKA3HU 4YeJoBeka. Temna u 1 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d210c
BEIIECTBA
IIonsTre 0 MeTOAaX MO3HAHUS B 1 bubmuorexa [JOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[TpaxTrueckas padota Ne 1
«IIpaBuna paboThl B
1a00paTOPUH U IPUEMBI 1 bubmorexa HOK
PATOp P https://m.edsoo.ru/ff0d23dc
oOpaitieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
YucTele BeliecTBa U CMECH. 1 bubmuorexa [JOK
CrniocoOsI pa3aenenus cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
«Paznenenue cmeceii (Ha 1 bu6mmoreka [IOK
IIPUMEPE OYUCTKU ITOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COITN)»
ATOMBI 1 MOJIEKYJIbI 1 bubmorexa HOK
y https://m.edsoo.ru/ff0d2a6c
XuUMHYECKUE DIIEMEHTBI. 3HAKU 1 bu6nmoreka [JOK



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

(CUMBOJIBI) XUMHUYECKUX

https://m.edsoo.ru/ff0d2be8

2JIEMEHTOB
8 IIpocTeie U CI0XKHBIE BEIIECTBA bubmorexa LHOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIPHOE YUEHHUE bubmorexa LOK
YIIpHOE Y1 https://m.eds00.ru/ffod2d50
3aKOH MTOCTOSIHCTBA COCTaBa
10 BCIISCTB. XUMHUYECKAs bu6mmoreka [IOK
dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX DIIEMEHTOB
OTHOCHUTENbLHASA aTOMHAS
11 Macca. OTHOcHUTeILHAS bubmmorexa [TOK
' https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsi Macca
12 MaccoBast 1011 XUMHYECKOT0 bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTra. MoJib. bu6mmoreka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 du3nyeckrue U XUMUYECKHE bu6mmoreka [JOK
ABJICHHS. XUMUYECKasl PEaKIIHs https://m.edsoo.ru/ff0d37fa
[Tpu3Haku u ycinoBus
15 MIPOTEKAHUSI XUMHUYECKUX bubmorexa [IOK
p . https://m.edsoo.ru/ff0d3al6
peakuit
3aKOH COXpaHEHHS MaCChI
16 BEILIECTB. XUMHUYECKUE bubmiorexa LIOK
HeCTe: https://m.eds00.ru/ff0d3b88
ypaBHECHUS
17 Brruncienus KoaudecTna, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Macchl BEleCTBa 110
YpaBHEHUSAM XUMUUYECKHUX
peakuuii

https://m.edsoo.ru/ff0d5708

Krnaccudukanus XuMHIECKUX

18 peaxkuuii (coeAMHEHNs, bubmmorexa [IOK
pa3JI0KEHUS, 3aMEIEHHUS, https://m.edsoo.ru/ff0d3f34
obMmeHa)

M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O600IIeHne U bubmmoreka LIOK
’ . https://m.edsoo.ru/ff0d40c4
cucremMaru3anus 3HaHUN
KonTponbhas padora Nel no
20 TeMe «BelecTBa U XUMHUYECKHE Bubmiorexa LIOK
HI https://m.edso0.ru/ff0d4290
peaKuum»
Bo3ayx — cmech razos. Cocras
21 BO3 Ilyxa Kucnopon — snement Bubmiorexa LIOK
A% poA https://m.edsoo.ru/ff0d448e
U npocToe BemiecTBo. O30H
Ou3nyecKue 1 XUMUIECKHE

99 CBOMCTBA KHCJIOPO/ia (peaKkiuu bubnmnorexa [JOK
OKucIieHus, ropeane). [lonstue https://m.edsoo.ru/ff0d4614
00 okcumax
Crioco0b! nosyueHust

93 KHCJIOpO/Jia B 1abopaTopuu U bubnmnorexa [JOK
MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa

24 TennoBoii 3¢ hexT XuMuIecKoi bubnuoreka [IOK

pPCaKknuu, MOHATHUEC O

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TCPMOXUMHNYCCKOM YpaBHCHHHU,
9K30- 1 SHAOTCPMHUYCCKUX
p€aKknusax

TormBo (HedTh, yrois u

o5 3 bubmuoreka [JOK
MCTaH). SarpsHEeHHE BO3yXa, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €r0 MPEeAOTBPAlIECHUS
[TpakTuaeckast padborta Ne 3 o
teme «llonydyenue u cobupanue bubnuoreka [IOK

26
KHUCJIOpOJa, U3YYEHUE €0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

B _

. 0JI0pOJT HaneMeHT U TIPOCTOE Bu6mrorexa LOK
BCEHIECTRO. HAXOICICHHC B https://m.edsoo.ru/ff0d4dd0
pupoze
o

s Hsvnqecxne Y XUMHUYECKHUE Bu6miorexa LOK
CBOHCTBA BONOPOAE. https://m.edsoo.ru/ff0d4dd0
IIpumenenune Bogopoaa

29 o bubmuorexa [JOK

OIPITHE O RHCTOTaxX 7 COMAX https://m.edso0.ru/ff0d50d2

30 Crioco0bI 1oTydeHust BOA0POaa bubnnoreka [JOK
B J1abopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTtuyeckas padora Ne 4 o

31 teme «Ilonydyenue u cobupanue bubnuoreka [IOK
BOJIOPOJIa, U3YUYEHHUE ETO https://m.edsoo.ru/ff0d4f42
CBOMCTB»

39 MonsipHblii 00BEM ra30B. 3aKOH bubnuoreka [IOK

ABoraapo

https://m.edsoo.ru/ff0d542¢



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brruncienus o0néma,
KOJIMYECTBA BEIIECTBA I'a3a 110

bubmuoreka [JOK

33
€r0 U3BECTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WU 00BEMY
Brruncienns o0bEMOB ra3os 110
34 YPaBHEHHUIO pEaKLU Ha OCHOBE bubmumoreka [IOK
3aKOHAa 00BLEMHBIX OTHOIIEHHI https://m.edsoo.ru/ff0d5708
rasoB
35 DU3NYECKUE U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue bubmuorexa [JOK
00 UHIMKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTeb.
Hacennenursie u
37 HEHACKIII[EHHBIE PACTBOPHI bubnnorexa [IOK
= p pPL- https://m.edsoo.ru/ff0d5b40
MaccoBas 1ons BelecTsa B
pactBope
[TpaxTuueckast padota Ne 5 o
teMe «lIpurorosienue
38 aCTBOPOB C OIIPeIEIEHHON bubmorexa LOK
P P . Iu) A https://m.edsoo.ru/ff0d5eba
MacCcoOBOM Joaer
pPacTBOPEHHOTO BEIIECTBA»
KonTponbnas padora Ne2 no
39 teme «Kucmopon. Bomopo bubmorexa LOK
PO BOOPOL https://m.edsoo.ru/ff0d6342
Bona»
40 OKCH/IBI: COCTAaB, bubmuoreka [JOK
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KJaccu(uKaius, HOMEHKIAaTypa

https://m.edsoo.ru/ff0d664e

[Tony4yeHue u XUMHUYECKHE
CBOMCTBA KHCIIOTHBIX,

bu6mmoreka [IOK

41
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHOBaHUSI: COCTaB, bubmuorexa [JOK
KJaccu(uKaius, HOMEHKIAaTypa https://m.edsoo.ru/ff0d67ca

43 ITonyuenue u XuMH4eCKue bubnuoreka [IOK
CBOICTBAa OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, bu6mmoreka [IOK
KJ1accu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonyuyenue n xummuueckue bubnnorexa [HOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpennue):

46 HOMEHKJIaTypa, CIIOCOObI bubnnoreka [JOK
MOJTYyYEHUS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas padbora Ne 6.

Pemenne skcnepruMeHTAIBHBIX
47 3a1a4 1o Teme «OCHOBHBIE bubmorexa [JOK
https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAaHUYECKUX
COEIMHEHUIN»
I'eneTnyeckas cBsI3b MEXKIY
48 KJIaCCaMH HEOPTraHUYECKHIX bubmorera [JOK
. P https://m.eds00.ru/00ad9a50
COCTMHEHU N
49 O00011eHre U CUCTEMATU3 AL bu6mmoreka [IOK
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3HAHUHI

https://m.edso0.ru/00ad9ch2

Kontponbnas padora Ne3 mo

bu6mmoreka [IOK

50 Teme "OCHOBHBIC KIIaCCHI
. https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCAMHCHUN
IlepBbie MONMBITKH
KJ1accu (UK XUMHYECKUX bubnnoreka [HOK
o1
anemeHToB. [IoHATHE O rpynmnax https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMCHTOB
[Tepuoanueckuii 3aK0H U
59 [Tepnonuueckas cucrema bubnnoreka [JOK
XUMH4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuomapl, TPYIIIIBI, MTOATPYIIIIBI bubmorexa HOK
PHOABL TPYIIEL HOMPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. Coctas bubnuoreka [IOK
aTOMHBIX sifiep. M3oTormbl https://m.edsoo.ru/00ada342
CTpoeHue dIIeKTPOHHBIX
55 000JI0YEK aTOMOB JIEMEHTOB bubmuorexa [JOK
[Tepuoanueckoit cucremsr /. . https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKECHHUIO B bubmuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
57 3nauenue [lepuoandeckoro bubnmoreka [JOK

3aKOHa JJIA pa3BUTHUA HAYKU U

https://m.edso0.ru/00ada96e
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npaktuku. J[. 1. MenneneeB —
Y4€HBIN, NEAAror U rpak 1aHuH

PesepBHeIit ypok. O600IICHHE
M CUCTEMaTHU3allis 3HAHU /

bu6mmoreka [IOK

58
Bceepocculickas npoepoyHast https://m.edsoo.ru/00adb33c
pabora
bubmuorexa [JOK
n
59 OTHT XUMHFCCKAZ CBAS https://m.edsoo.ru/00adac34
DIEeKTPOOTPULIATETLHOCTh bubnuorexa [JOK
60
aTOMOB XHUMHYECKHUX JIEMEHTORB https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenossipHas bubnnoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
2
6 CTeneH, okuceHHs https://m.edsoo.ru/00adae28
63 OKHCITUTENTBHO- bubmuorexa [JOK
BOCCTAHOBUTEIIbHBIC PEAKIIUN https://m.edsoo.ru/00adb076
64 OKHUCITUTENN U BOCCTAaHOBUTEIH bubmorexa HOK
https://m.edsoo.ru/00adb076
KonTponbnas padorta Ne4 o
teMe «CTpoeHue aToma.
65 Xumudeckasi CBA3b» / bubmorexa HOK
. https://m.eds00.ru/00adb486
Bcepoccuiickas mpoBepouHas
pabota
66 KoBanenTtHas noysipaas bubnuotexa [JOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab8
67 PesepBHbIil ypok. O600611eHIE bubmuotexa [JOK
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Hn cucreMarmu3sanus 3HAHUH T10
TeMe «CTpoeHue aToma.
XUMHYECKasi CBSI3b»

https://m.edso0.ru/00ad9ch2

68 PesepBublit ypok. O6001eHne L bubnuoreka [IOK
U cUCTeMaTu3als 3HaHui https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB 10 68

[NPOT'PAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
[lepuoauueckuii 3aK0H.
1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYSCKHX JJICMEHTOB https://m.edsoo.ru/00adb59e
. . MenneneeBa
3aKOHOMEPHOCTH B
5 W3MCHCHUHU CBOMCTB 1 bubmuorexa [JOK
XUMHYSCKHX JJICMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanms u
3 HOMEHKIATYDA 1 bu6mmoreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIECTB
Bunpl xumMudeckou cBsI3U
4 Y TUIIBI KPUCTAININYECKUX 1 bubmorexa [JOK
. p https://m.edsoo.ru/00adbac6
pEemETOK
KonTponbnas padota Nel
no teme «IloBropenue u
5 yri1yOneHue 3HaHui 1 1
OCHOBHBIX pa3/IeioB Kypca
8 Kmacca»
6 Knaccudukanus 1 bub6nuorexa [IOK
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XUMUYECKHUX PEAKLUU 110
Pa3IMYHBIM [IPU3HAKAM

https://m.edsoo.ru/00adbcb0

ITonsiTHE O CKOPOCTH

7 XUMUYECKOU PEAKLIUH. bubnuoreka [IOK
[ToHsiTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKIIMIX
[ToHsITHE O XUMUYECKOM
paBHOBecuu. DaKkTOpHI,

8 BIIMSIIOLIIME HA CKOPOCTh bubnuorexa [JOK
XUMHYECKOW PEaKuu U https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBeECHUS
OxucnuTenbHo-

9 BOCCTaHOBHUTEIIbHBIE bubmorexa LHOK

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

10 AIEKTPOIUTUUECKON bubnuotexa [JOK
mucconuarmi. CUIbHBIE U https://m.edsoo.ru/00adcd68
CI1a0bI€ ANEKTPOIIUTHI

11 Honnble ypaBHEHUS bubnnoreka [JOK
peaKkuuit https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA
KHUCJIOT U OCHOBaHHUI B

. bubmuorexa [JOK

12 CBETE MpeACTaBICHUH 00

AIIEKTPOJIUTHYECKON
JIACCOLIMALAN

https://m.edsoo.ru/00add5d8
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XUMHYECKUE CBOUCTBA
CoJIell B CBETE

13 MpeACTaBICHUIN 00 bubmmorexa [JOK
e . https://m.edsoo.ru/00add8bh2
AJIEKTPOJIUTUYECKON
JIUCCOITUAITIN
14 [TonsiTre o ruaponuse bubmumoreka [IOK
coJet https://m.edsoo.ru/00add9d4
15 O6o0mmeHue u bubmuorexa [JOK
crucTemMaTu3aluvs 3HaHUI https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne
16 1. «Pemenue bubmuorexa [JOK
DKCIIEPUMEHTAIIbHBIX https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbhast padota Ne2
1o TeMe
17 «ONeKTpoIuTHYECKast bubnnorexka [JOK
JYICCOIIMAIHSL. https://m.edsoo.ru/00addecQ
XHUMHUYECKUE PEAKIINN B
pacTBopax»
OO61as xapakTepuCcTHKa
rajoreHoB. XUMHUYECKHE bu6mmoreka [IOK
18 .
CBOMCTBA Ha IpUMEpPE https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHast
POSGASPOR Bummorexa [IOK
19 KUCJIOTa, XUMUYECKHE

CBOﬁCTBa, MOJIy4CHHUC,

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

[TpakTrueckas padora No

20 2 no teme «llonmyuenue bubnnoreka [HOK
COJISTHOM KHCJIOTBHI, https://m.edsoo.ru/00ade348
M3y4EHUE €€ CBOUCTBY»

Brruucnenus no

21 YPaBHEHUSAM XUMHUUYECKUX bubnuoreka [IOK
pEeaKuuii, €CIIM OJIUH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

99 OO61mas xapakTepuCcTHKa bubnnoreka [JOK
a11eMeHTOB VIA-Tpymnibl https://m.edsoo.ru/00ade64a
AJnoTponHbie
Mo (PUKAIINH CEPBI.

93 Haxoxaenue cepsl u €€ bu6mmoreka [IOK
COEMHEHUI B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
cepol
CepoBoJIOpOJ, CTPOCHHE,

24 q)Hquenge u ’ bubmotexa [JOK

. https://m.edsoo.ru/00ade802
XUMHUYECKHUE CBOMCTBA
Oxcupel cepsl. CepHast

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

26 XVMMHUYECKUE PEAKIINH, bubnuoreka [IOK

JIC)KaIIuE B OCHOBEC

https://m.edsoo.ru/00adec8a
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IPOMBIIIJICHHOTO CII0c00a
IIOJIy4EHUS CEPHOU
KHCIIOTBL. XUMHYECKOE
3arps3HEHHE
OKpYXKaroIllen cpebl
COCIMHEHUSIMU CEPBI

Breruncnenue maccoBon

27 OJIY BBIXO0J1a IIPOJAYKTa bubmorexa LOK
a Jla POk https://m.edsoo.ru/00adec8a
peaKIuu
OO61as xapakTepuCcTHKa
3JIeMEHTOB V A-TPYIIIIBI.
28 A30T, pacnpocTpaHEeHUE B bubmmorexa [TOK
» pactipoctp https://m.edsoo.ru/00adeea6
npupoje, Gpu3ndecKue u
XMUMHUYECKHE CBOMCTBA
AmMMuak, ero pu3ndecKkue
29 A XUMHYECKHE CBOMCTBA bubmorexa [TOK
’ https://m.edso00.ru/00adf004
MOJTy4YeHHUe U PUMEHEHHE
[IpakTuueckas padbora Ne
3 o teme «llonydyenue bubnnoreka [JOK
30
aMMHaKa, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOMCTB»
A3OoTHas KHCI0Ta, €€
31 buznueckue u bubmorexa HOK
. https://m.edso00.ru/00adf306
XHUMHUYECKHE CBOMCTBA
32 Hcnonp30BaHne HUTPATOB bubnuotexa [JOK

H COJIEM aMMOHHS B

https://m.edsoo.ru/00adf518
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KaueCTBE MUHEPAJIbHBIX
ynoopeHuil. XuMHUeCKoe
3arpsi3HEHUe
OKpY’Karolen cpesibl
COEMHEHUSIMH a30Ta

33

®dochop. Okcun dhocdopa
(V) u pochopnas
KHCIIOTA, (PU3NICCKUE U
XUMHYECKHE CBOMCTBA,
MOJTyYCHUE

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

34

Hcnons3oBanue pocharon
B Ka4eCTBE MUHEPAJIbHBIX
ynoOpeHuid. 3arps3HeHue
NPUPOHOHN CpelIbI
dbocharamu

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

35

Yrnepon,
pacupocTpaHEeHUE B
npupoe, GU3nYecKue u
XUMHYSCKHE CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxkcunsl yriaepoaa, ux
¢dusnyeckue u
XUMHUYECKHE CBONCTBA.
DKOJIOTHYECKHUE
poOJIEMBI, CBSI3aHHBIE C
okcuaom yriepoaa (IV)

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe

37

VYroanHag kuciiora u eé
coIr

bu6nmoreka [JOK
https://m.edso0.ru/00ae006¢
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[TpakTudeckas padora Ne
4 no teme "llonyuenue

38 YTJIEKHUCIIOTO Ta3a. bubmmorexa [JOK
https://m.edso0.ru/00ae027¢

KauecTBenHas peakius Ha
KapOoHaT-HOH"
[lepBoHavasibHbIEC TOHSATHUS
00 opraHnyYecKux bubnmoreka [JOK

39
BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIIiIepoaa

40 Kpewmnuii u ero bubnnorexa [HJOK
COCIMHEHUS https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne
5. Pemienue

41 AKCIIEPUMEHTAIBHBIX bubnuorexa [JOK
3a7a4 1o TeMe https://m.edsoo.ru/00ae0bf2
«Baxnenie HeMeTaIbl
U UX COCTUHECHUS»
KonTponbnas padota Ne3

42 o teme «Baxueiue bu6mmorexa [IOK
HEMETAIIBI U UX https://m.edso0.ru/00ae0e18
COCTUHEHUS»
OO01mas xapakTepuCcTHKa
XUMHYECKUX JIEMEHTOB

43 — METAaJIJIOB. bu6mmoreka [JOK
Meramnueckas CBSI3b U https://m.edsoo0.ru/00ae103e
MeTaJlInyecKas

KpUCTAJUTMYECKas
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pemérka. Pu3ndeckue
CBOMCTBa METAJLJIOB

XUMHYECKUE CBOUCTBA

44 METAaJIJIOB. bubmuorexa [JOK
DNEKTPOXUMHUUECKUH psift https://m.edso00.ru/00ae1156
HaIPSHKEHUN METaJIOB
OO011me crocoobl
MOJIYYCHUST METAJIOB.

CnnaBel. Berauciaenus mo

45 ABHCHHSM XHMHUYECCKUX bubmorexa HOK
P . https://m.edso0.ru/00ae1156
PEaKIMi, €CJIU OJIUH U3
PEareHTOB COJCPIKUT
pUMecH

46 [TonsiTue o Koppo3uu bubnnorexa [HOK
METAJIJIOB https://m.edso0.ru/00ae1278

bu6mmoreka [IOK

47
[esnowmere meTanbr https://m.edso0.ru/00ae14b2

48 OKcuabl U TUAPOKCHIBI bubnuotexa [JOK
HaTpHs U Kaaus https://m.edso00.ru/00ae14b2
[llenoyno3eMenbHBIE

49 METAJUIBI — KAUTBIIUHA U bubmmorexa LHOK

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

50 Baxneiimme coequHEeHNS bu6mmoreka [JOK
KaJIbIIUS https://m.edsoo.ru/00ael5e8
O6o0meHue u

51 B

cUCTeMaTHu3anus 3HaHUU
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JKécTtkocTh BOILI U

bubmuorexa [JOK

52
CrocoObI €€ ycTpaHeHUs https://m.edso00.ru/00ae1886
[Tpaktudeckas padora Ne
53 6 mo teme "XKEcTKOCTh bubmuorexa [JOK
BOJIBI U METOJIBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
. bubnmoreka [JOK
54 Amro
JTEOMUIHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA bubnnorexa [HOK
OKCHJIa U THAPOKCHUAA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 XK
cHeso https://m.edsoo.ru/00ae1d86
OKcuipl, THAPOKCHIBI U
57 COJIH XKee3a I()II) 1 Kenesa bubmorexa LHOK
an https://m.edsoo.ru/00ae35e6
58 0O00011eHne 1
cucTeMaTu3aIus 3HaHui
[TpakTnueckast paborta Ne
7. Pemenue
59 AKCIIEPUMEHTAIBHBIX bubnuotexa [JOK
3a7a4 110 TeEMe https://m.edsoo.ru/00ae3de8
«Baxueiinme MeTaIbl 1
UX COCIMHCHUS
Brruncnenus mo
bu6mmorexa [IOK
60 YPaBHEHUSIM XUMHYCCKHUX

peakiuii, ecu OJIUH U3

https://m.edsoo.ru/00ael750
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peareHToB JIaH B U30BITKE
WJIU COJICPIKUT MPUMECH.
Brrancnenns maccoBoit
JIOJIA BBIXOJIa MPOTYKTA
peaKIuu

O060061EHNE U

61
cucTeMaru3anus 3HaHU
KonTponbnas padora Ned
62 o TeMe «Baxnenmue
METaJUIbl U UX
COETMHEHUS»
BemecrBa u marepuainsl B
63 MOBCETHEBHOM JKU3HH bubmorexa HOK
https://m.eds00.ru/00ae3f50
YeJIoBeKa
64 XUMHUYECKOE 3arpsi3HEHNE bubnnoreka [JOK
OKPYKaIOIIE Cpebl https://m.edso00.ru/00ae4270
65 Posb xumuu B pereHnn bubnuoreka [IOK
HKOJIOTUYECKUX TTPOOIEM https://m.edso00.ru/00ae4270
Pe3epBHBbIii ypOK.
66 0 6og eHHeyIl; bubmuorexa [JOK
H . https://m.edsoo.ru/00ae0d0a
cucTeMaTtu3anus 3HaHU
Pe3epBHBbIii ypOK.
67 0 6o§ eHHeyll; bubnuotexa [JOK
H . https://m.edsoo.ru/00adb33c
cucTeMaTtu3anus 3HaHUI
68 Pe3epBHBIN ypoOK. bubnnorexka [JOK

O060061EHNE U

https://m.edsoo.ru/00ad9cbh2



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

cUCTeMAaTHU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. O.C. I'abpuensin, U.I'. Octpoymos, C.A. Cnagkos

Xumus 8 kinace YueOuuk Mocksa «IIpocsemenne» 2022

- O.C.T'abpuensn, C.A. Cnagkos, U.I'. OctpoymoB Xumus 8 kiacc. Pabouas
Terpass ( 6a30BbIN ypoBeHb ) MockBa «IIpocsemenue» 2025

2. O.C. T'abpuensn, N.I'. OctpoymoB , C.A. CnagkoB

Xumus 9 knacc YueOuuk Mocksa «IIpocsemnienue» 2022

- O.C. I'abpuensn, C.A. Cnagkos, .I'. OctpoymoB Xumus 9 kiacc. Pabouas
TeTpanb (6a30BbIil ypoBeHb) Mocksa «IIpocsemnienue» 2025
METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

- B.B. Epemun, A.A. [Ipo3noB

Xumust. JTabopaTopHbIit pakTUKyM 8 Kkitacc (6a30BbIN U YIITyOJICHHBIN
ypoBHH) Mocksa «IIpocBemerue» 2025

- B.B. Epemun, A.A. [Ipo3noB

Xumust. JTabopaTopHsbIit mpakTukyM 9 kiacc (6a30BbIN U YIITyOJIeHHBIN
ypoBHH) Mocksa «IIpocBemierue» 2025

- O.C.Tabpuensn  Xumus 8 kiacc. [I[poBepodHbie 1 KOHTPOJIBHBIE pAOOTHI
(6a3oBwIit ypoBeHb) MockBa «IIpocsemnienue» 2025

- O.C.Tabpuensn  Xumus 9 kiacc. [IpoBepodHbie 1 KOHTPOJIBHBIE paOOTHI
(6a3oBwIii ypoBeHb) MockBa «IIpocsemienue» 2025

- O.H. Sctpebora Iloypounsie pa3paboTKu O XUMHUHU 8 KJ1acc

k YMK O.C. I'abpuenstna Mocksa Baxo 2024

- O.H. Sctpebona [loypounbie pa3paboTKy 1o XUMUH 9 KItacc

k YMK O.C. I'abpuenssna Mocksa Bako 2024

- H.[I. CepayioBa. COOpHUK 3a/1a4 ¥ YIIpaKHEHUH TP XUMUHU 8-9 KITaCChI

®I'OC Andasur 2025



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET








