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HHOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWII K pe3yslbTaTaM OCBOCHUSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4YETOM KOHIICTIMM MPENoJIaBaHusl y4eOHOro
npenmera «XuMHs» B 00pasoBaTelbHBIX opraHuzauusx Poccuiickoit
denepanum.

[Iporpamma no xumMuu Aa€T MpeACTaBICHUE O LIENAX, OOIIe cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS M PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIep KaHHe,
IpeaycMaTpUBAET pACIpPEEIeHHEe €ro Mo KiaccaM U CTPYKTYPUPOBAHHE I10
paszienaM M TemMaM MpOorpaMMbl MO XMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIHbHOCTh M3YYCHHUS XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydarImuxcs, ONpeNensieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuu TpeOOBaHMl K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yibTaTaM OOydeHHs] XMMHUU Ha YPOBHE LieJied H3ydeHHUs NpeaMeTa U
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOCHHIO YUYEOHOTO COJICPKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocs, ero NpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT HOpMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHUIX
SHEPTrud U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTIX PEHICHUS II100aTbHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunu:

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

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi, HaBBIKOB WX CAMOCTOSITEIBHOW y4eOHON J1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eITeTbHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
[IEJIOCTHOTO B3TJIAJa HA EAUMHCTBO TMPHUPOJBI M  YEJOBEKa, SBIACTCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyuJarommxcs;

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

JlanHbie HampaBlieHUs B O0YYECHUU XUMHH OOCCIICUMBAIOTCS CIICU(PUKON
colepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIer0 0Opa30BaHUsS OPUEHTUPOBAH
Ha OCBOCHHE OOYyYaIOIMIMMHCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHATUN XUMUH,



OCHOB HEOPraHMYECKON XMUMHUU U HEKOTOPBIX OTHEJIbHBIX 3HAYMMbBIX MOHSATUN
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
XuMHU4Yecko peakuuu. OO€ 3T CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHbI II0
MPUHIMITY TOCIEI0BATEILHOIO PA3BUTHS 3HAHUKW 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 PACCMATPUBAIOTCSI HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS IOCICIOBATEIbHO 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
MPEJACTABICHUS O XUMHUYECKON COCTaBJAIONIEHM HAaydyHOW KapTHUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B HayKe. M3ydeHrne XUuMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«buonorus. 5—7 knacce» U «PU3KKa. 7 KIaccy.

[Ipy wu3ydeHUH XUMHUH TPOUCXOAUT (POPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOIO  ©CTECTBO3HAHMS,
MPAKTUYECKON JIESITEILHOCTH YEJIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB
MHPOBOK KyJIbTYphl. 3ajlaya y4eOHOro MmpeaMeTa COCTOMT B (HhOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (D)aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, sS3blka HayKH, B MPHOOIICHUN K HayYHBIM METOJiaM TO3HaHMS IIPHU
W3YYEHUH BEHIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTHUHU
MO3HABATEIBHBIX YMEHUUW M HMX NPUMEHEHHHM B Yy4eOHO-IO3HABATEIIBHOW H
y4eOHO-HUCCIIeIOBATENIbCKON ACATEILHOCTH, OCBOCHHUU IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIECTBAMHU B ITOBCETHEBHOM KU3HMU.

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

— (opMupoBaHHE HWHTE/UICKTYaJdbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIanTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM JKU3HH,

— HampaBJEHHOCTh OOYYEHHsS] Ha CHCTEMaTU4YecKoe MpHOOIIeHUE
00y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON JESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (JOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  of0ecrieyeHWEe  YCJIOBHM,  CIOCOOCTBYIOIIUX  MNPUOOPETCHUIO
OoOyJaronMMHUCs  OMbITa  Pa3HOOOpa3HOW  JEATETLHOCTH, TIO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB AEATEIbHOCTH;

— ¢opmupoBanue o0meH (QYHKIIMOHATLHON ¥ €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSCHATH W OIEHWUBATH SIBJICHUS



OKpY’KaloIlero MUpa, UCTOJIb3ysl 3HAHUS M OMBIT, MOJYYEHHbIE NPU U3YYCHUHU
XUMUH, TPUMEHATh UX TPH PEHICHWH TpoOJieM B IOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— (QopmupoBaHue y O0O0ydYarOmUXCAd TYMaHHCTHYECKMX OTHOIICHUM,
MOHUMAHMS IIEHHOCTH XHMHMYECKHUX 3HAHUW JJI BBIPAOOTKH DSKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBhS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIIUU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M
CaMOBOCIIMTaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduiss W  HaNpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

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



COIEPKAHUE 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
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

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

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

KomnuectBo BemectBa. Moub. Monsippags Macca. BzanmocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKUA. 3aKOH COXPAHEHUSI MacChl BEIIECTB. XHMHUYECKHE YpaBHECHMUS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUs, Pa3I0KEHUs, 3aMEICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpUU
U npuéMamMu oOpalleHus C J1a0opaTOpHBIM O00O0PYTOBaHUEM, H3YUYCHHE W
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBIeHUE BOCKA, TassHUE JIbJIa, paCTUpaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
NPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBHE MeEJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWE W ONHCAHWE NPHU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMOJICHUCTBHE
xenesa ¢ pactBopom conu meau (1), uzyuenue crnocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJECHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OIbITAa, HWUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChl, CO3/IaHNE MOJIeJIe MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemiecTBO. HaxokneHue kucimopoga B Mpupoje, (Ppu3nyeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcupabl. [Ipumenenne kuciopoma. CrocoOsl
MOJIYYCHHS] KHUCJIOpOJa B JA0OpaTOpUd W TPOMBIIUICHHOCTH. KpyroBopot
KHcJIopoja B mpupoze. O30H — ajuIoTpoIiHas MOAUGUKAIIS KUCTOPOa.

TermnoBoit 3pPexT XUMUYIECKON peakiuu, TEPMOXUMHUUIECKUE YPAaBHEHHSI,
9K30- U DHJIOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHnue 030HOBOTO CIIOSI.

Bonopon — smemeHT M mpocrtoe BemecTBO. HaxoxkaeHune Boaopoaa B
npupojse, (GU3MYECKUe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyenusi. KUcioTel v cou.

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

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



MaccoBass 01 BeHIeCTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE U B KU3HU 4elloBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHNE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromiie (OCHOBHbBIEC, KHUCIOTHBIC, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcumoB. Dusnueckue M XUMHYECKUE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

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

Kucnotel. Knaccudukanus kucinor. Homenknatypa kuciaor. Ouzndeckue
U XMMHYECKHUE CBOMCTBA KUCIOT. Psan aktuBHOCTHM MetayuioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

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

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSI KUCIOpOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpamlieHusi TopeHus (mokapa), O3HaKOMJICHHE C
oOpasllaMi OKCHJIOB W OIKMCAaHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHHUe,
pacro3HaBaHWE W W3YyYEHHE CBOWCTB BOJOpPOJa (FOpPEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOxkHO MCIIONIb30BaHUE BUICOMATEPUATIOB),
HaOJIoIeHHe O0Opa3lloB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEOBAaHUE
OCOOEHHOCTEW pacTBOpEHHs BEHIECTB C Pa3IUYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOABI C METAIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB), UCCJIEIOBaHHE OOPAa3IoB
HEOPTaHWYECKUX BEIECTB PA3JIMYHBIX KJIAcCOB, HAOJIOJCHHE W3MECHECHHUS
OKpAaCKA MHJIMUKATOPOB B pACTBOpPax KHUCIOT W 1IEJIOYEH, HU3YyUYCHUE
B3aumojiericTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIMN HEUTPAIU3ALUY, ITIOJTyYEHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 M0 Teme «BaxHeWlne Kiacchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenaeneeBa. CTtpoeHne aTtoMoB. XHMH4YeECKasi CBSI3b.
OKHCIANTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINHU

[TepBbie TOMBITKH KiIacCU(PUKAIIMN XUMHUECKHX 3JeMeHTOB. [loHsTHE O
IpyINax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U WIEJIOYHO3EMEIbHBIE METaJLIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHIBL.

[Tepnoanueckuit 3akoH. [leproandeckas cucTreMa XUMHYECKUX JJIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux osiemeHToB JI. WM. Mennaeneesa.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CrtpoeHue AIeKTPOHHBIX 000J109EeK aTOMOB IEPBHIX 20 XUMHUECKUX 3JIEMEHTOB



[Tepuonnueckou cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuogunueckoit 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 npakTuku. [[. . Menaenees —
YUYEHBIN U TPAKIaHUH.

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

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKIIUU.
IIpoueccrl OKUCIEHUS U BOCCTAHOBJIEHU. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm

U3ydeHHe 0Opa3llOB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMO/ICHCTBUE
TUJPOKCHUAA IIMHKA C PacTBOpaMU KHUCJIOT U IIET0YEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

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

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIH (aKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJdu3, CHUHTE3, KiIaccuUKaIsi, IepUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

dusznka: marepus, aTtoMm, 3JIEKTPOH, IMPOTOH, HEWUTPOH, HWOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUU 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIeCTBa, a3, (U3MYECKUE BEIUYHHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3B€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJIBI,
TIOJIE3HBIE UCKOITAEMBbIE, TOTIIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
. N. MenaeneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U WX
COCIMHCHUH B COOTBETCTBHM C IOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

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

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3JIMYHBIM KjaccaMm
HEOPTaHWYECKUX COCIMHECHUN, TCHETUYECKAs CBSI3b HECOPTAaHNYECKHUX BEIIECTB.

Kimaccupukanuss XMMUYECKUX PEAKIUA MO Pa3IHYHBIM HpH3HAKaM (I10
YHUCITYy M COCTaBYy yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
0 HW3MCHCHUIO CTEIEHEW OKHUCIEHUS XHUMHYECKHUX  JJIEMEHTOB, IO
o0paTUMOCTH, TIO YYaCTHIO KaTalau3aropa). ODK30- M DHIOTCPMHUYECKHE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

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



reTeporeHHbplXx peakiusax. llonstue o karanuse. IloHsiTHE O XMMHYECKOM
paBHOBecHuU. DaKTOpHI, BIMSIOMINE HA CKOPOCTh XWMHYECKON pEAKUHUH U
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIX PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO 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 pEaKlUUid HOHHOTO
oOMeHa, TOJIHBIE M COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOU
nucconuanvu. KauectBeHHbIE peakin Ha MOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIIAMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiiMasa), CIOKHBIX BEIIECTB
(xopuga HaTpusl), UCCIEJAOBAHHE 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 MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMA
(ropenue, peakuuu pa3JIokKEHuUs, COCIMHEHUS ), pacro3HaBaHHE
HEOPraHMYECKHUX BEHIECTB C IMOMOUIBIO KAYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe cTeneHn okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMozeiCcTBHE C METAJJIaMHU, HEMETaJUIaMH, WHIeJI04YaMH). XJIOPOBOIAOPO.
CounsiHasg KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJTyUYeHUE, TpuMeHeHue. [leictrue
XJIOpa W XJOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTepHbIE cTereHn okucieHus. CTpoeHue u pu3nydecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpOAAa H  cepbl. AJUIOTPOMHBIE
MOJIU(PUKALIUUA KUCIOPOJIa U cepbl. XUMHYECKUE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, ¢(u3MYecKue U XHUMHYEeCKHue CcBoiicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KHUCIOTHBIX OKcHioB. CepHasi Kuciora, (Qu3nyeckue u
XUMUYECKME CBOMCTBa (OOIME Kak TPENCTABUTENs Kiacca KHUCIOT |
cnenupuyueckre). XMMUUIECKHUE PEAKIUH, JISKAIINE B OCHOBE MPOMBIIIIICHHOTO
crioco0a TMoMy4deHus: cepHoil KHucioThl. [IpuMenenne cepHort kuciotel. Comnm
CCPHOIl KHCIIOTHI, Ka9eCTBEHHAs! peakiysi Ha Cynbdar-uoH. HaxoxneHne cepsl
1 e€ COeAMHEHUI B mpHUpoae. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCAMHEHUAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/1yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEINEHU OKHUCIEHUA. A30T, pacOpOCTPaHEHHE B



npupoje, hpuzndeckue U Xumudeckue cBoiicta. Kpyrosopot azora B npupoze.
AMMHaK, ero pU3nYecKne U XUMUYECKUE CBOMCTBA, NMOJIyYeHUE 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 (KUCIOTHBIE JI0XK/IM, 3arpsi3HEHHE BO3/yXa, MOYBBI
u BojioéMoB). docdop, amnorponubie Mogudukanuu docdopa, puzndeckue u
xumuyeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdhopHas Kuciora,
du3nueckre U XMMUYECKUEe CBOMCTBA, noydyeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapaktepuctuka oanemMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUA. YTJIEpO, aUIOTPOIHbIC
MOJU(PUKALIUUA, PACTIPOCTPAHEHHE B TPHUPOJAE, (PU3MYECKUEe U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriaepona B npupoge. OKCuisl yriepoja,
uX (QU3NYECKHEe U XUMHUYECKHE CBOMCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTHUUECKHUE MPOOJIEMbI, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rio0ampbHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
abdext. YronpHas kuciora u €€ CcoiaM, UX (UMYECKHE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHHE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi KucioTa). [lpupomHple HCTOYHHUKH  YIIEBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX,
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. OOmme mnpeacraBieHus 00
okcuze kpemuus (IV) u kpemuueBoii kuciore. CHIMKAThI, UX UCIIOJIB30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponTebHbIe MaTepHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. IIpodiemMbr 6€30macHOTO HUCTOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEAKIIUN Ha XJIOPHUA-UOHBI U HAOI0IeHNE
MIPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromre (Pu3ndecKkue U XUMHUUIECKHE
CBOWCTBA TaJOT€HOB M WX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE
BHJICOMATEPHAIIOB), O3HAKOMJIEHHE C OOpa3liaMu XJOPHUIOB (TaJOTEHUIIOB),
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&
MIPOTEKAHUs, 03HAKOMJICHHE C (DU3NYECKUMH CBOMCTBAMHU a30Ta, (ochopa u ux
COCNMHEHUI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), O0Opa3amMu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4YeHUE CBONCTB aMMHaKa, MPOBEICHHUE KAYECTBEHHBIX DPEaKIUi Ha HOH



aMmMmoHMsT W ¢docdaT-uoH W U3yYEHHE TPU3HAKOB MX MPOTEKaHUs,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MEJIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YUEHHUE MOJCICH KPUCTALITHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE C 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 HW3YyYCHUE MPU3HAKOB HUX TMPOTECKAHMS, O3HAKOMJICHUE C
NPOAYKIMENH CHUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHelmne HeMeTauIbl U UX COCTUHECHUS.

MeTaJiIbl 1 X COeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [lepronueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTajuioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKas KPUCTALIMYECKAsT PEIIETKA. DJICKTPOXUMUUYECKUMN 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 HATpHUSA W Kanusg. [IpuMeHeHHe IeI0uHbIX
METAJIOB U UX COCIUHECHHUM.

[llenouyHo3eMeNbHBIE METAIbl MarHud W KaJIbLUMK: IIOJIO)KECHHUE B
[lepuomnueckont cucreme xumudeckux osnemeHtoB JI. WM. Menpgeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoge. Puzmueckne M XUMUYECKUE
CBOMCTBAa MarHus W Kajablus. BaxHeWlnne coeauHEHUsA Kalblusi (OKCHU],
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cuctemMe XHUMHYECKHX
snemeHToB J[. U. MenneneeBa, CTpo€HHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBA altOMHUHHSA. AMQOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMAYECKUX AJIEMEHTOB
J. 1. MenpneneeBa, CTpOCHUE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHYECKHEe CcBoMcTBa xkene3za. Okcuapl, THAPOKCHABl U conu keneza (II) u
xenesa (I1I), ux cocras, cBOWCTBa U MOTyYEHUE.

Xumuyeckuii IKChepuMeHm:

O03HAKOMJICHHE ¢ oOpaslaMd METaJNIOB M CIIaBOB, MX (HU3UYCCKUMHU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTATOB KOPPO3WHU METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJblIUsl W HATPHUSl C BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPU3HAKOB IPOTEKAHUS
KaY€CTBEHHBIX PEAKIMI HA HOHBI: MarHus, Kajablus, AJJFOMUHUS, IIHNHKA, KeJIe3a
(I1) u xeneza (III), memu (II), HaOmromEeHWE W OMKMCAHHUE MPOIIECCOB
OKpalllUBaHWsl TUIAMEHM HWOHAMU HaTpus, Kaiusg M KajdblHs (BO3MOXKHO
HCIIOJIBb30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOKMCTB
TUJIPOKCHIA ATFOMUHUS U THAPOKCHUIA IIUHKA, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj71a4 1o TeMe «BakHelIe MeTauIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemecTBa n maTepuainbl B MOBCEAHEBHOM KM3HU 4YeliOBeKa. be3omacHoe
WCII0JIb30BaHUE BEIICCTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb 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 OOIIUMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATUM, SIBIASIOMIMXCS CHUCTEMHBIMH JIJIS OTJEIbHBIX
IPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, Kiaccu(uKamus, IepUOJUIHOCTh, HaOI0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHHE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®dusuka: Marepus, aToMm, dJICKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
U30TOIIbI, PaJMOAaKTUBHOCTb, MOJICKYJa, SJEKTPHUUYCCKUMA 3apsij, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JHUAJECKTPUKH, (HOTOIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe€  COCTOSIHME  BEIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass peImETKa, CIUIaBbl, (PU3MYECKUE BEIUYUHBI, €IUMHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

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

['eorpadms: armocdepa, rumpocdepa, MUHEpabl, TOPHBIE TMOPOIbI,
TIOJIC3HBIS HCKOTIaeMBbIE, TOILTUBO, BOJTHBIC pecypcHhl.



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

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMSI IMPOTPaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHON  JEATENIBHOCTH B COOTBETCTBHM C  TPaJAWLHMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIUN 00YyHarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OpPHUEHTAUUWA H
pacIIMpEHNE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHMS:

HEHHOCTHOTO  OTHONIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMaIMell O TMepefoBBIX JOCTHKCHHUSIX U OTKPBITHUSIX MHPOBOM U
OTCUECTBCHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTM B HAy4YHBIX 3HaHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS. O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIEI0BATEIbCKOM, TBOPUYECKON W JIPYTUX
BUJIAaX JIESITEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATEILHOCTH
IIPY BBIMIOJHEHUW Y4€OHBIX, O3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHUM  Y4E€OHBIX  TPOEKTOB,  CTPEMJICHUS K
B3aMMOIOHMMAHWIO W  B3aUMOIIOMOIM B  Tpolecce OTOM  yueOHOi
NEATEIIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEJCHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPECTABICHHS O BEIIECTBE U XMMHUECKON pEaKInU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
IIPUPOIAHOM CPEIOH, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
M0 XHMHH, HEOOXOJMMbIE IJisi OOBSICHEHUS HAOII0IaeMbIX TIPOILIECCOB H
SBJICHHUM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYpPHI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATEIbHON padOThl C Y4YE€OHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMHU  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caMOOOpa30BaHMUIO, TMPOCKTHOM U  HCCIIENOBATEIHCKOM
NeSTeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0Y4YEHUS B
JlaJdbHEHIIIEeM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM HA 3J0POBBIN 00pa3 KM3HU, OCO3HAHUE TOCIEICTBUN U
HETIPUSITUE BPEIHBIX TNPUBBIUEK (YMOTPEeOJEHUS aJIKOroJisi, HApPKOTHKOB,



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

5) TpyA0BOro BOCIIUTAHUSI:

UHTEPEC K MPAKTUYECKOMY HM3YUYECHHIO Mpodeccuil U TpyJa pazIudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATETbHOCTH, B TOM UHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVMBUIYAIbHON  TPaeKTOpUM TMPOJOJDKEHUsT 00pa3oBaHUsl C  Y4YETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX UHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

AKOJIOTUYECKU I1EJeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIlIeCTBOBaHUS, TIOHUMAHUE IEHHOCTHU 37J0POBOTO
u Oe3omacHoro obpasza »KMU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3HUeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOJICHUS
npaBuil OE€30MaCHOTO TMOBEJIEHUS TpH paboTe C BeEIlIecTBaMH, a TakXkKe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, 15
pelIeHUsT 3aJlay, CBSI3aHHBIX C OKPYXKAIOWIeW MPUPOTHON Cpemout, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpOOJieM U IMyTeH HX PEIICHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCSI UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHOU U COIIMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC JIJIS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
OPUHIIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT U JApPYyroe.),
KOTOpbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IPEICTaBIICHHE O IEeJOCTHOW HAy4YHOW KapTUHE MHpa, W YHUBEpPCaJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIECOHO! e TeTbHOCTH.

Ilo3naBaTenbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICT XUMHUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
PU3HAKH, YCTAHABIUBATH B3AaUMOCBSA3h C IPYTUMHU MOHATHUSIMH ), UCIIOJIb30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (haKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUH Il KJiIacCU(PUKAIIMU XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKiuii, yCTaHABIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YEHUS, CTPOUThH JIOTUYECKHUE DPACCYXICHUS (MHIYKTUBHBIC, JCIYKTUBHBIC,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPHUMEHSITh B TPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TPeoOpa3oBbIBATh IMUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MIPEACTABJICHUS — XUMUUYECKHM 3HAK (CHMBOJI 3JIEMEHTA), XUMHU4IecKasi hopmyra
1 ypaBHEHHWE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amay, ¢ y4€TOM OTUX MOJEIBHBIX TPEJICTABICHUNA  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBbIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M XMUMHUYECKUX pPEaKUUidl, BBIABISATH  OOLIUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W IPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh MOCTABJIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXK€ B KadeCTBE OCHOBBI JUIsi (POPMUPOBAHHS TUMOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMKU U MPOBEICHUIO
YUYEHMUYECKUX DSKCIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM Mpolecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 PE3yJIbTaT, (OPMYIUPOBATH 000OIICHUS
Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTYET O MIPOJICIIAHHON paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMALIUIO
pa3NUYHBIX BUAOB W (GOpM TMPEACTABICHUS, TMOJY4aeMYyl0 M3 pa3HBIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3IN4HbIe METOJIbI U 3aIMPOCHl MPU TTOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATEJIBHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTH HCIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIAQJICHUE KYJIbTYpOH aKTUBHOTO WCIOJIb30BaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSTEIbLHO BBIOMpATh ONTUMAJIBHYIO (OpMY MpeACTaBICHUS
uH(bOpMaIIU U WUTIOCTPUPOBATH pEIIacMbie 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh U AaHAJIM3UPOBaTh B IMIpoIlecce Y4eOHOU H
UCCIIE0BATEIbCKOMN NEeATEIIbHOCTH uHdopmaIuio 0 BIIUSIHUU
POMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTA Ha COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe N1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoje auamora u (WiM) JUCKYCCHH) TIO
CYIIECTBY OOCYy>K7maeMoil TeMbl, (OpPMYJIUPOBaTh CBOM  MPEAJIOKCHUS
OTHOCHUTEJIBHO BBINOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTaX; Je€JaTh IPE3CHTAIUIO
pPE3ybTAaTOB  BBIMIOJIHEHUS XMMHUYECKOTO OJKCIepUMEHTa (J1abopaTOpHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IPOEKTA);

YMEHUSI y4eOHOTO COTPY/JHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M  HUCCIEIOBATEIbCKON  JEATEIbHOCTH TMPU  PELICHUH
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE ydéTa OOIIMX WHTEPECOB U COTIIACOBAHUS
no3unuii  (0OCyXmeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUM, OMNpPENEIICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOATENIbHO OMPENEATh e ACSTEIbHOCTH, IIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIMPOBAThH U MIPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO
JeSTeILHOCTD, BRIOUpATh Hanboiee 3PpheKTUBHBIE CIIOCOOBI PEIIeHUsT YICOHBIX
Y TMO3HABATENIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTAaBIISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM AJITOPUTM JICUCTBHM IIPU BBINOJHEHUHM 33aJaHUNA C Y4ETOM



MOJTyYEHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX 0OBEKTaX — BEIIECTBaX U PEaKIIUX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, MpeajiaracMble B YCJIOBUHU
3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHOM (denepanbHOl pabodeil MmporpaMmon,
BBIJICJISIIOT: OCBOCHHBIE O0YYaIOIIUMHUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBul, creurduyeckue Ui MpeaMETHOM 007acTh  «XHUMUS», BHJIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K koniy oOydeHus B 8 kuacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTpaXKaTh CPOPMHUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHI:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XAMUYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECHh
(omHOpOHAS U HEOJTHOPOJIHAS ), BAJIGHTHOCTh, OTHOCHTEIIbHAS aTOMHAs
U MOJICKYJIApHAs Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas JOJIsI XMMHUYECKOro »JJIEMEHTa B COCAUHCHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBaHHUE, COJIb,
AJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJaccupuKaIis peakiuii: peakIiuu COeIUHEHUsI, PeaKIIUU Pa3JIOKEHHUS,
peaKkIuy 3aMeIeHUs], PEeaKIuu OOMEHa, 3K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBoi 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIIOi
aToMa, aToMHas oOpOuTalb, paJAUYC arToMa, XHUMHYECKas CBS3b,
MOJISIpHAsl U HEMOJIsIpHAs KOBAJEHTHasi CBSI3b, HMOHHAs CBSI3b, HWOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAS
KOHIICHTPAIIHs) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX 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 BAJCHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COCIMHECHUAX, NMPHUHAJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY KJACCy
coeMHEHUH 1o GopMmysiaM, BHUJ XUMHYECKOH CBSI3M (KOBAJICHTHAs W
MOHHAs) B HECOPTaHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATH MMOHUMAHHUE TMEPUOJUYECCKON 3aBUCHMOCTH CBOWMCTB
XAMHUYECKHUX BJIEMEHTOB OT UX MOJIOKEHHS B [leprnoauueckon cucreme,
3aKOHOB COXPAHEHMSI MACChI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOrajpo;

e ONKCHIBATh U XapakTepu3oBaTh Tabmu4Hyr0 ¢dopmy I[lepuoamueckoit
CHCTEMbl XMMHUYECKHUX JJIEMEHTOB: pa3jinyaTh TOHSATUS «IJIaBHas
noarpymnmna (A-rpynmna)» u «nobdounas noarpynna (b-rpymnma)y», mabie
1 OOJIBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHHUS, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MenpneneeBa» ¢ YHCIOBBIMU XapPAKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsi sapa, oOIIee YHCIIo
3JIEKTPOHOB U PACTIPEACIICHUE UX IO JICKTPOHHBIM CJIOSIM);



K

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

XapaKTepHu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIaccoB,  MOATBEPXKJash  ONHUCAHHE  MPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN;
OPOrHO3UPOBAaTh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWMHUYECKHX
IPEeBpPAILEHUI B PA3JIMYHBIX YCIOBUAX;

BBIUKCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o Qopmyiie
COCIMHEHHMS, MAacCCOBYIO [IOJII0 BEIeCTBA B PacTBOpPE, IPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEeaKinu;

IPUMEHSATh OCHOBHBIC OINEpPAllUd MBICIUTENLHON NEITeIbHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMAaTU3aIHIo,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEJACTBEHHBIX CBS3eU — IS
M3YYCHHUS] CBOWCTB BEIIECTB M XUMHYECKUX pPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, HU3MEPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN );

clieloBaTh  IpaBUjiaM  ITIOJIb30BAaHUS XMMHUYECKOW MOCylod U
nabopaTOpHbIM 000PYJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMH I10 BBIMOJIHEHUIO
1a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHIO M COOMPAHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB €  OIPEHEIIEHHOM MacCOBOM JOJIEM PAacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATH U MPOBOJUTH XUMUUYECKHUE DKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IMIEIOYEH U  KHUCIOT C IOMOIIBIO
UHIUKATOPOB (JTaKMyc, peHoyITalienH, METUIIOPaHXK U IpyTHe).

KOHIly oOyueHus B 9 KJjiacce TpeJAMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YJAIOIIUXCS YMEHHIL!

PAcCKpbIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIIEHb
OKHCJICHHS, XMMHYECKas peaKiusi, XHUMHUYECKass CBA3b, TEIIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT TUCCOLMAIMS, PEAKIUA HOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeOoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCIECHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBSI3b (KOBAJIGHTHAS,
MOHHAs, MeTa/UInYecKas), KpHUCTaUIMYecKas pemeTka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW pEeaKIUU, MPeaeTbHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
MPUMEHSTDH ATU TIOHSTHSI TIPY OMTMCAHUU BEIIECTB U UX MPEBpaICHUM;
WCIIOJIh30BaTh XUMHUYECKYI0) CHMBOJIMKY IS COCTaBJICHHS (Qopmyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENeNITh BAJECHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEJEIEHHOMY KJIAcCy COCIMHEHMHA o (opmysiaM, BHUJ
XUMUYECKON CBsI3W (KOBAJIGHTHAsl, HWOHHAsA, METaUIMuecKas) B



HEOPTraHWYECKUX COEJIMHEHMSIX, 3apsij] HOHA 10 XUMHUYECKo (hopmyie,
XapakTep cpeipl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCIUHEHHIA,
THUII KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIca Ilepuommueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €r0 INOHUMAHHE: OINMUCHIBATH W XapPAKTEPU30BATh
Tabnunyto popmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIIEMEHTOB:
paznuyaTh MOHATUS «MJaBHas moarpynna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», Manbie W OOJbIIME IMEPUOMBI, COOTHOCUTH
0003HauEHHUsA, KOTOpbIE HMEIOTCS B TMEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU CTPOCHHS AaTOMOB XUMHYECKUX
AJIEeMEHTOB (COCTaB W 3apsija sapa, oOIIee 4YHUCIO DJIIEKTPOHOB U
pacmpenesieHue UX 10 OJJIEKTPOHHBIM CJOAM), OOBACHATH OOLIUe
3aKOHOMEPHOCTU B U3BMEHEHHUH CBOMCTB BJIEMEHTOB M UX COCAUHEHUN B
npeAenax MajiblX MEpUOAOB U TJIAaBHBIX MOATPYIIl C YYETOM CTPOEHUS
UX aTOMOB;

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

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

COCTAaBIIATh YPABHEHHS DSJIECKTPOJUTUYECKOW JUCCOLMALMMU KHUCIOT,
HIeJI0YEd W COJIEH, TMOJIHBIE M COKpAIllEHHBbIE YPaBHEHHS peaKUUl
MOHHOTO  OOMEHa, YpaBHEHMS  peaKiuii,  MOJATBEP KIAIOIINX
CYILIECTBOBAHUE T'€HETHUYECKON CBSA3M MEXKAY BEIIECTBAMU Pa3IMYHBIX
KJIACCOB;

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

BBIYUCIISATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIieMeHTa 1o (opmyiie
COCMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIUTH
Pacy€Thl IO YPABHEHUIO XUMHYECKON PEAKIINH;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMMHYECKOW  TIOCYJIOM W
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBUiia OOpaIleHUS C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU IO BBIIIOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOAUTh PEAKIMH, TNOATBEPKAAOIIME KAYECTBEHHBIM COCTaB
pPa3JIMYHBIX BEILECTB: PACMO3HABATH OMNBITHBIM MYyTEM XJOPHU/I-,
Opomun-, wuomua-, KapObonar-, Qocdar-, cunmukar-, cynbdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUJIOB,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
MPUMEHSITh OCHOBHBIE ONEpAMd MBICIUTEIBHON AESTEIbHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3aIHIo,
BBISIBJIEHUE TTPUUMHHO-CJIEICTBEHHBIX CBSA3EH — JJI1 U3yYEHUSI CBOWCTB
BEIIECTB M XHUMHYECKHUX pEaKIHil, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HaHUS — HaOIOJICHUE, U3MEPEHHEe, MOJCINPOBAHHE, SKCTICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KouunyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NPOrpamMMbl padoThI padoThbI
Pa3nen 1. [lepBoHayanbHble XUMUYECKHE OHATHS
Xumus — BakHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' U [IPAaKTHYECKON https://m.edsoo.ru/7f41837c
JeSTETbHOCTH YeJIOBEKa
BerectBa u xumuieckue bubmuorexa [IOK
1.2 15 1 .
peakuuu https://m.edso00.ru/7f41837¢c
Hroro no pasaeny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoz. 6 bubmuoreka [JOK
' [Moustre 06 OKcumax https://m.edso00.ru/7f41837¢c
59 Bognopoa. Ilonstue o 8 1 bubmuoreka [JOK
' KHCJIOTaxX U COJAX https://m.edso0.ru/7f41837c
53 Bopna. Pacteopsl. 5 1 1 bu6mmoreka [IOK
' [TonsiTHEe 00 OCHOBAHUAX https://m.edso0.ru/7f41837¢
OcHOBHBIE KJIACCHI EuG 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. [lepuognueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1eMeHToB /. U. MenpaesieeBa. CTpoeHue aToMOB.
XuMnuyeckas cBsi3zb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[Tepuonuueckuii 3aKOH U

[Teproauyeckas cucrema
bu6nmoreka [IOK

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

. . Menneneena.

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
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837c
OBILIEE 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 KVIACC

HaumenoBanue

KoaundecTBO 4acoB

Ne DJIeKTpPOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
IToBTOpEHUE U
11 yriayOieHue 3HaHu’ 5 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 IUCCOIIMAIINA. 3 1 1 bu6nuoreka [IOK
' XHUMUUECKUE PEAKIMU B https://m.edso00.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
OO0mas xapakTepuCcTHKa
2.1 xmlillxlqecxflx SHSMGHTOB 4 1 bubmmorexa [TOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ["anorenst
OO01mas xapakTepucTHKa
B P P bubmuorexa [JOK
2.2 XUMHUYECKHUX 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

OO01mas xapakTepucThKa

53 XUMHUYECKUX DJIEMEHTORB 7 bubmuorexa [JOK
' VA-rpynmsl. A3or, https://m.eds00.ru/7f41a636
dbocdop 1 UX CoeqMHCHUS
OO01mmas XxapakTepucTHKa
XUMHUYCCKUX 3JICMCHTOB B 6 ]_IOK
nOJIMOTEeKa
2.4 IVA- Y%
P }:HHH riepoaH 8 https://m.edsoo.ru/7f41a636
KpPEMHHH U UX
COCONHCHUA
Hroro no pazneny 25
Pazgen 3. MeTa/IbI M BX COeTUHEHU S
31 OO0mue cBoicTBa 4 bu6mmoreka [IOK
' METaJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiinme MeTalIbl U 16 bu6nuoreka [IOK
' WX COEIMHEHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u Mmarepuassi B 3 bu6nuoreka [IOK
' YKU3HU 4EJI0BEKA https://m.edso0o.ru/7f41a636
Hroro no pazneny 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







HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
N4 KoumnuectBo yacos
DJIeKTPOHHbIE
1| Hara uudposbie
/ Tema ypoxka Kontposbnbie IpakTuyeckue
Bcero H3ydeHust o0pa3oBaTejibHbIE
padoThI padoThI
n pecypcsl
[Ipenmer xumuu. Posb xumuu B bu6nuoreka [JOK
’KU3HHU YeoBeka. Tena u 1 03.09.2024 https://m.edsoo.ru/ff0d21
BEILIECTBA 0c
[Ipenmer xumuu. Posb xumuu B bu6nuoreka [IOK
KU3HH 4YenoBeka. Tena u 1 04.09.2024 https://m.edsoo.ru/ff0d21
BEILICCTBA Oc
[TonsTHE 0 METOAAX TTO3HAHMUS B bubmorexa [JOK
A 1 10.09.2024 https://m.edsoo.ru/ff0d22
XUMHHU
e
[IpaxTnueckast padora Ne 1
«IIpaBuiia paboThI B 1abopaTopuu bubmorexa LOK
P . P patop 1 1 11.09.2024 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIEHUS C dc
J1a00paTOPHBIM 000PYTOBAHUEM o
UucThle BelecTBa U CMeCH bubmorexa [TOK
. 1 17.09.2024 https://m.edsoo.ru/ff0d26
CriocoOsI pa3eneHus cMecei ca
[TpakTuyeckas padora Ne 2 1 1 18.09.2024 bubmuoteka [IOK

«Paznenenue cmeceit (Ha mpumepe

https://m.edsoo.ru/ff0d28



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
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

OUYMCTKHU IIOBApPEHHOM COJIN)»

c8

but6mmoreka [IOK

ATOMBI U MOJICKYJIBI 24.09.2024 https://m.edsoo.ru/ff0d2a
6c
XHUMUYECKHUE IIEMEHTHI. 3HAKH bubnnorexa [IOK
(CHMBOJIBI) XUMHUYECKUX 25.09.2024 https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubmuorexa [IOK
[IpocThie U CIIOKHBIE BEIIECTBA 01.10.2024 https://m.edsoo.ru/ff0d2a
6¢
bubmuorexa [JOK
ATOMHO-MOJIEKYJISIPHOE yUCHHE 02.10.2024 https://m.edsoo.ru/ffod2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XUMu4eckas popmyrna bubmorexa HOK
’ pMYyJIa. 22.10.2024 https://m.edsoo.ru/ff0d2e
BanenTtHOCTH aTOMOB e
XUMHUYECKHUX DJIEMEHTOB o
OrtHocuTenbHas aTOMHAs Macca. bu6anoreka LIOK
OTHOCHTENBbHAS MOJIEKYJISIpHAs 12.11.2024 https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 10J11 XUMHYECKOTO bubmorexa HOK
g 13.11.2024 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COCTUHECHUH oc
KomunuecTBo BemecTBa. MoJib bubmorexa HOK
' ' 19.11.2024 https://m.edsoo.ru/ff0d52
MounsipHas macca
30
dusnueckre U XUMUYECKHE 20.11.2024 bubanoreka LJOK



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
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

SIBJICHUS. XUMHYECKast pCaKknuAd

https://m.edsoo.ru/ff0d37
fa

[Ipu3Haku U ycioBUs MPOTEKAHUS

bu6nunorexa LIOK

. 26.11.2024 https://m.edsoo.ru/ff0d3a
XUMHAYECKHX PEaKITHi 16
3aKOH COXpaHEHUsI MACChI bubmmoreka [JOK
BeIeCTB. XUMHUYECKUE 27.11.2024 https://m.edsoo.ru/ff0d3b
ypaBHEHUA 88
Brruncnenus koandecTBa, MacChl bu6mmoreka IIOK
BEILIECTBA 110 YPaBHEHUSM 03.12.2024 https://m.edsoo.ru/ff0d57
XUMUYECKUX PEaAKIUit 08
Knaccuukanus XuMuaeckux
eaKIuii (CoeTMHEHHUSI bubsmorexa HOK
P ’ 04.12.2024 | https://m.edsoo.ru/ffod3f
pas3ioKeHusl, 3aMEeIICHUS, 34
oOMeHa) 34
M. B. JIOMOHOCOB — y4€HBIi1- bubnuotexa [JOK
sHIMKIIoNeucT. O600IIeHe U 10.12.2024 https://m.edsoo.ru/ff0d40
CUCTEeMaTH3aIusl 3HAaHHUH c4
KonrtponbHas pabora Nel no reme bubmuoreka [JOK
«BelecTBa 1 XUMHUUYECKHUE 11.12.2024 https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3nyx — cmechk razos. Cocras bu6anoreka LIOK
Bo3ayxa. Kucnopon — aneMeHT u 17.12.2024 https://m.edsoo.ru/ffod44
npoctoe BemiecTBo. O30H 8e
du3nyecKue ¥ XUMHUICCKHE bubmorexa [IOK
18.12.2024 https://m.edsoo.ru/ff0d46

CBOMCTBa KHCI0poa (peakuu

14



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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

okuciieHus, ropenue). [lonstue
00 okcuIax

Crioco0pl 1ostydeHus: KUCIopoaa
B J1a0OpaTOpUH U

but6mmoreka [IOK

24.12.2024 https://m.edsoo.ru/ff0d49

MPOMBIIIIICHHOCTH. [IpuMeHeHume 7a
KHCJIOpoJa o
TemnoBoit 3¢ ekt xumMuaeckoit
peaKkIuu, MOHATHE O bubnmnoreka [HOK
TEPMOXUMHUYECKOM YpaBHEHHH, 25.12.2024 https://m.edsoo.ru/ff0d47
9K30- ¥ 9HAOTEPMHUYECKUX 90
peaKImsx
TormnuBo (HeTh, Yroib U METaH). bubnmnoreka [HOK
3arps3HEeHnE BO3/IyXa, CIIOCOOBI 14.01.2025 https://m.edsoo.ru/ff0d4c
ero MPe0TBPAICHHS 4a
[IpakTnueckast padorta Ne 3 o
teme «Ilomyyenue u cobupanue bubmmorexa [TOK

v P 15.01.2025 https://m.edsoo.ru/ff0d4a
KHCIIOPOJIa, U3YUEHHUE eT0 02
CBOWCTB» B
Bomopon — anemeHT u npoctoe bu6nuorexa [IOK
BemecTBo. Haxoxnenue B 21.01.2025 https://m.edsoo.ru/ff0d4d
pHpoOJIEe do
dusnueckne U XUMUYECCKHE bubnunorexa LIOK
cBOMcTBa Bogopoaa. [lpumeHenne 22.01.2025 https://m.edsoo.ru/ffod4d
BOZOpOZA do
[TonsiTHE O KMCTOTAX U COJIAX 28.01.2025 bubmmorexa [IOK

https://m.edsoo.ru/ff0d50



https://m.edsoo.ru/ff0d497a
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

d2

CriocoObl ToTy4eHHsT BOAOPO/Ia B

bubnunoreka LIOK

29.01.2025 https://m.edsoo.ru/ff0d4d
naboparopun 40
[IpakTuyeckas padora Ne 4 o
teMe «[lonmyuenue u cooupanue Enbmaorexa ITOK
ya p 04.02.2025 https://m.edsoo.ru/ffod4f
BOJIOPO/a, U3yUEHHUE €ro 42
CBOICTBY -
MostspHBI 00BEM ra3oB. 3aKOH bubmiorexa LIOK
p ' 05.02.2025 | https:/m.edsoo.ru/ff0d54
ABorazipo 2e
Brruucienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a I10 €ro U3BECTHOM Bubmorexa ITOK
m y 11.02.2025 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WIIH 20
00BEMY o
Brraucienus 00EMO0B ra30B 110
aBHEHUIO PEAKIIMU Ha OCHOBE Bubmaorexa ITOK
yp "p & N 12.02.2025 https://m.edsoo.ru/ffod57
3aKOHA 0OBEMHBIX OTHOIIEHUH 08
rasos T
dusnyeckre 1 XUMHUUECKHE bubnmorexa HOK
. 18.02.2025 https://m.edsoo.ru/ff0d58
CBOMCTBA BOIEI 23
CocraB ocHoBauuii. [Tousarue 00 bubnnorexa LOK
’ 19.02.2025 https://m.edsoo.ru/ff0d59
WHMKATOpax 02
Bopa kak pactBopuTeb. 95 02.2025 bubmuoteka [IOK

HaCBIHIeHHBIe N HEHACBhIIICHHBIC

https://m.edsoo.ru/ff0d5b



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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

pactBopbl. MaccoBas 10Jist
BELIECTBA B pacTBOpE

[TpakTuyeckas padora Ne 5 o
teme «[IpurorosieHne pacTBOPOB

but6mmoreka [IOK

. N . . 26.02.2025 https://m.edsoo.ru/ff0d5e
C omnpeaeEéHHOM MacCOBOM J0Jiel ba
pacTBOPEHHOTO BEILIECTBAY _
bubmnoreka IIOK
Konrposenas padora Ne2 no reme 04.03.2025 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 4
OKcupl: COCTaB, KiIacCU UKL bubmaorexa LIOK
AL ’ HH, 05.03.2025 | hitps://m.eds00.ru/ff0d66
HOMEHKJIaTypa 4
4e
[Tonyyenue u xXuMu4ecKue bubnmnorexka HOK
CBOMCTBA KHCIOTHBIX, OCHOBHBIX 11.03.2025 https://m.edso0.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB de
OcHOBaHUS: COCTaB Bubmuorexa IIOK
’ ’ 12.03.2025 https://m.edsoo.ru/ff0d67
KJ1accuukanms, HOMEHKJIaTypa ca
Ilonyuenue u XuMu4ecKue Bubmiorexa IIOK
qu . 18.03.2025 https://m.edsoo.ru/ff0d67
CBOICTBa OCHOBaHHUI ca
KwucnoTsl: cocTas Bubmuorexa IIOK
’ ’ 19.03.2025 https://m.edsoo.ru/ffOdfee
KJ1accuukanms, HOMEHKIIaTypa 9
ITonyyeHne U XUMHUYECKHUE bubmorexa LIOK
y 01.04.2025 https://m.edsoo.ru/ff0dfee

CBOWCTBA KUCJIOT

2



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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

Conu (cpeanue): HOMEHKIATypa,

but6mmoreka [IOK

CTIOCOOBI OTYYEHUS, 02.04.2025 https://m.edsoo.ru/00ad9
XMMHYECKHE CBOWCTBA 474
[TpakTuyeckas padora Ne 6.
Pemrenue skcnepuMeHTaIbHBIX bu6muoreka [IOK
3aga4 1o reme «OCHOBHBIE 08.04.2025 https://m.edsoo.ru/00ad9
KJIaCChl HEOPTaHUYECKUX b7c
COCTUHEHUN)»
['eneTnueckas CBSI3b MEKIY bubmuorexa [JOK
KJIacCCaMU HEOPTaHUYECKHIX 09.04.2025 https://m.edsoo.ru/00ad9a
COeIMHEHUIT 50
O00011eHE B CHCTEMATH3aIUs bubmorexa HOK
. 15.04.2025 https://m.edsoo.ru/00ad9c
3HAHUH
b2
Kontponbnas padota Ne3 no teme bubmuoreka [JOK
"OCHOBHEIE KJIACCHI 16.04.2025 https://m.edso00.ru/00ad9e
HEOPraHUYECKUX COeqMHEHUN" la
[IepBbie monBITKN
KJIACCU(UKAIINN XUMHYECKUX Bubmorexa ITOK
1 22.04.2025 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynmax fa
CXOOHBIX DJIEMEHTOB -
[Tepuonnueckuii 3aKOH U
Ilepnoandeckas cucreMa bubnnorexa [JOK
pHOZ 23.04.2025 https://m.edsoo.ru/00ada5
XUMHUYECKUX d1eMeHToB /I, M. 2
Meneneesa o
b K
[Tepuomapl, TpynIbl, MOATPYIIITHI 29.04.2025 nommorexa O

https://m.edsoo.ru/00ada5



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

2C

Crtpoenune atomoB. CocTaB

but6mmoreka [IOK

30.04.2025 https://m.edsoo.ru/00ada3
aTOMHBIX sifep. M3oTorb! 4
CtpoeHue 3JIeKTPOHHBIX
bu6nunorexa LIOK
000JI0Y€K aTOMOB DJIEMEHTOB
N 06.05.2025 https://m.edsoo.ru/00ada6
IIepunonnueckoii cucremst . H. be
MeHnneneeBa o
XapakTepucTuKa XUMHYECKOTO
bubmnoreka IIOK
DJIEMEHTA 110 €r0 MOJI0KEHUIO B
N 07.05.2025 https://m.edsoo.ru/00ada8
[Iepnonnueckoii cucreme /1. U. 24
MeHnneneeBa o
3nauenue [leprogmaeckoro
3aKOHa I PA3BUTHS HAYKU U Bubmaorexa IIOK
P Y 13.05.2025 https://m.edsoo.ru/00ada9
npaktuku. Jl. 1. MenneneeB — 6e
Y4EHBIN, IEJAror U rpak aHuH T
PesepBHrlil ypok. O000IIEHHE U
CI/ICTIG)MaTI/ISZIII)I/ISI 3HaHUH / Brbmrorexa LIOK
. 14.05.2025 https://m.edsoo.ru/00adb
Bcepoccuiickas mpoBepoyHas 33¢
paborta T
bu6nuorexa [IOK
Honnasg xumMuueckas cBI3b 20.05.2025 https://m.edsoo.ru/00adac
34
OIEeKTPOOTPHUIATEITHHOCTH Bubmorexa LIOK
Tpootp 21.05.2025 https://m.edsoo.ru/00adaa
aTOMOB XMMHYECKHX DIIEMEHTOB bs
KoBanentHas HenossspHast 22.05.2025 bubmuoteka [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
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/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

2 XUMHYECKAS CBSI3b https://m.edsoo.ru/00adaa
b8
6 bu6nunorexa LIOK
3 CreleHb OKUCIIEHUS 1 23.05.2025 https://m.edsoo.ru/00adae
28
6 OKUCIINTEIIHHO- Brbmrorexa LIOK
1 26.05.2025 https://m.edsoo.ru/00adb
4 BOCCTAHOBUTEJILHBIE PEAKITUU 076
6 bubmuorexa [JOK
5 OKUCIINTENIN U BOCCTAHOBUTEIN 1 27.05.2025 https://m.edsoo.ru/00adb
076
KonTponbnas pabota Ne4 mo teme
6 «CTtpoeHne aToMa. XuMHUYECKast Bubmoreia HOK
N 1 28.05.2025 https://m.edsoo.ru/00adb
6 cBs13bY» / Beepoccuiickas 486
npoBepovHas pabora o
6 KoBanenTHasa nomsapHas Bubmorexa LIOK
P 1 29.05.2025 https://m.edsoo.ru/00adaa
7 XHUMHYECKASA CBI3b bs
PesepBusblil ypok. O0001IEHNE U
6 CHCleMaTmZEHﬁ 3HAHUH 110 TEME Brbmrorexa LIOK
1 30.05.2025 https://m.edsoo.ru/00ad9c
8 «Ctpoenne aroma. XuMudeckas b2
CBSI3b» n2
OBILIEE KOJIMYECTBO HACOB 68

[10 ITIPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
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/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

9 KVIACC

Ne KounyecTBo 4yacoB
DJIEeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
Bcero U3ydeHus o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsbl
n
[lepuoanyueckuii 3aK0H.
Ilepuonnueckas cucrema bubmorexa HOK
1 pHoA 1 04.09.2024 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIeMEeHTOB JI. e
U. Menneneesa }
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB bubmorexa HOK
2 1 05.09.2024 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX AJIEMEHTOB 6
MIEPBBIX TPEX MEPUOAOB B
Knaccudukanus u bubnuorexa [JOK
3 HOMEHKJIaTypa 1 11.09.2024 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Bunpl xumMuiueckou CBSI3U U bu6mmoreka [IOK
4 TUIBI KPUCTAIIIMUECKUX 1 12.09.2024 https://m.edsoo.ru/00adbac
peImEToK 6
Konrtponsnas padora Nel
1o treMe «IloBTopenue u
5 yri1yOieHre 3HaHu| 1 1 18.09.2024
OCHOBHBIX pa3zesioB Kypca
8 Kitacca»



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

Knaccudukanus bubnunoreka [JOK
6 XUMHUYECKHX PEaKIUil 1Mo 19.09.2024 https://m.edsoo.ru/00adbcb
Pa3IMYHBIM MMPU3HAKAM 0
ITonsiTHE O CKOPOCTH
XAMHUYECKON PEAKIINU Brbmrorexa LIOK
7 peaKiu. 25.09.2024 https://m.edsoo.ru/00adbe9
IToHsTHE O TOMOT€HHBIX U N
TeTEPOreHHBIX PEAKIIHIX B
[TousaTre 0 XUMHYECKOM
paBHOBecuu. DaKkTOPHI,
BIIMSIOIINE HA CKOPOCTH Bubmzorexa LIOK
8 H . p 26.09.2024 https://m.edsoo0.ru/00adc28
XUMUYECKON PEaKIuu 1 c
[IOJIOKEHUE XUMUYECKOTO B
paBHOBECHS
OKHCIUTEIIBHO- bu6mmoreka [JOK
9 BOCCTAHOBUTEJILHBIE 02.10.2024 https://m.edsoo.ru/00adcad
peakuuu €
Teopus
DIIEKTPOINTUIECKON Bubmiorexa HOK
10 P 03.10.2024 | hitps://m.edsoo.ru/00adcd6
nuccormanui. CUIbHBIE U "
CI1a0bI€ ANEKTPOIIUTHI -
Honusie ypaBHEHUS Bubmiorexa IJOK
11 . P 09.10.2024 https://m.edsoo.ru/00add44
peaxIuit g
XUMHYECKHE CBOMCTBA
KHCJIOT ¥ OCHOBaHUH B Bubmiorexa HOK
12 10.10.2024 https://m.edsoo.ru/00add5d

CBETE MpEeJCTaBICHUN 00
IIEKTPOJINTUYECKON

8



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

Jucconruanuu

XUMHYECKHE CBOUCTBA

coJieHi B CBETE bubmuorexka [JOK
13 | mnpexacraBnenuii 06 16.10.2024 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JTUCCOLIUAITIT
[TonsiTue 0 TUAPOTU3E bubmmorexa [TOK
14 _ P 17.10.2024 https://m.edsoo.ru/00add9d
coJiei
4
bubmuoreka [JOK
600
15 | Qbobmerne i ) 23.10.2024 | https://m.edsoo.ru/00addd1
cHUCTEeMaTH3aIus 3HAaHUH 5
[TpakTuueckast paborta No 1.
«PelleHie bu6mmoreka [IOK
16 24.10.2024 https://m.edsoo.ru/00addbf
OKCIIEPUMEHTATBHBIX X
3a71a9» -
Konrponbnas padora Ne2
1o TeMe
«INEeKTPOIIUTHIECKAS bubmorexa [IOK
17 P 06.11.2024 https://m.edsoo.ru/00addec
JTUCCOIIHAITHS. 0
XHUMHUYECKUE PEAKIINN B B
pacTBopax»
OO0mas xapakTepuCTHKa
ranlg)lreHOBp XI/IMI?/IIIeCKI/Ie bubmmorexa [IOK
18 . ) 07.11.2024 https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMeEpE 5
XJIopa B
19 | Xmoporomoposa. ConsiHast 13.11.2024 bubmmorexa [JOK



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

KHCJIOTa, XUMHWYCCKUC
CBOMCTBA, IIOJIy4ECHHUE,

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

MIPUMEHEHUE
[TpakTuyeckas padora Ne 2
o teme «llosyyenue bubmorexa [IOK
20 N v 14.11.2024 https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTBHI, g
M3y4EHHE €€ CBOUCTBY» a
Brrancaenus mo
ABHCHUSM XUMHUYECKUX bubmorexa [IOK
21 yp N 20.11.2024 https://m.edsoo.ru/00ade48
peaKkIui, eciivi OANH U3 g
PEareHTOB JIaH B U30BITKE B
OO0m1as XxapakTepuCcTUKa bubnmorexa LOK
22 pakiep 21.11.2024 | https://m.edsoo.ru/00ade64
snemeHToB VIA-rpynmsl 3
AmoTponHbie
MOU(PUKAIIUN CEPBI.
Ha):(oi eHIIfle ce II:I ueé bubmorexa [IOK
23 A N p 27.11.2024 https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. a
XHUMHYECKHE CBOMCTBA -
cepbl
CepoBoaopoj1, CTpOCHHUE, bubmuoreka [JOK
24 | (¢usndecKkue U XUMHUECKHIE 28.11.2024 https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcunsl cepsl. CepHas
KHUCII0Ta, GU3NYECKUE U bubmorera [JOK
25 ’ 04.12.2024 https://m.edsoo.ru/00adea2

XUMHUYCCKUC CBOfICTBEl,
MMPUMCHCHUC

8



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

XUMHUYECKUE PEAKIIUU,
JIS)KAIINe B OCHOBE
MIPOMBIIIUICHHOTO CII0c00a

bubmuoreka [JOK

26 | moxyd4eHHs CepHOU 05.12.2024 https://m.edsoo.ru/00adec8
KHCJIOTBI. XUMHUYECKOE a
3arpsi3HEHUE OKPYIKAIOMIEH
CpeIbl COeTMHECHUSIMU CEPhI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 JIOJTM BBIXO/1a TIPOJIYKTA 11.12.2024 https://m.edsoo.ru/00adec8
peakuuu a
OO0m1as XxapakTepuCcTUKa
3J€MEHTOB V A-Tpynisl. bubnuorexa [JOK
28 | A3sort, pacnpocTpaHCHHE B 12.12.2024 https://m.edsoo.ru/00adeea
npupojie, GU3NYCCKUE U 6
XUMHUYECKHE CBOMCTBA
AMMHMaK, ero pusnveckne bubnuorexa [JOK
29 | U XUMHYECKHUE CBOMCTBA, 18.12.2024 https://m.edso00.ru/00adf00
MOJTy4YeHHUE U IPUMEHEHHE 4
[TpakTtuyeckas padora Ne 3
no Teme «[lonmyuenue bubmorexa [JOK
30 . 19.12.2024 | https://m.eds00.ru/00adf18
aMMuaKa, H3y4eHHue ero 0
CBOWCTB» B
A30THas KucoTa, eé bu6mmorexa [JOK
31 | ¢usHuyeckre u XUMUYECKUE 25.12.2024 https://m.edsoo.ru/00adf30
CBOMCTBaA 6
K
32 | Hcnonbp3oBaHUE HUTPATOB 26.12.2024 bubmorexa O

https://m.edso0.ru/00adf51



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

Y COJIE aMMOHMUS B
KaueCTBE MHUHEPAIIbHBIX
ynoopeHuit. XuMu4deckoe
3arpsi3HEHUE OKPY Karolei
Cpebl COeTUHEHUSIMU
azoTa

|co

®docdop. Oxcun pochopa
(V) u pochopnas kucora,

bu6mmoreka [IOK

33 09.01.2025 https://m.edso0o.ru/00adf68
buznyecKkue 1 XUMUYECKHE a
CBOIICTBa, MOJIy4EeHUE B
Hcnons3oBanue pocdaron
B KQYECTBE MUHEPAJIbHBIX bubnuorexa [JOK
34 | ynoOpenwii. 3arpsizHeHue 15.01.2025 https://m.edsoo.ru/00adfc2
PUPOIHON cpeabl 0
docdaramu
Yraepon,
bu6mmoreka [IOK
g5 | PACHPOCTPAHCHNE B 16.01.2025 | https://m.edsoo.ru/00adfd9
npupoe, GU3NYecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
bu3nueckre 1 XUMHUYECKHUE bubnuorexa [JOK
36 | cBoiicTBa. DKOJOTHUECKUE 22.01.2025 https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcunom yriepoaa (IV)
VYronpHas KUcIoTa u €€ bubmorera [JOK
37 23.01.2025 https://m.edso0.ru/00ae006

COJIn

c



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

[Tpaktuyeckas padora Ne 4
no teme "[lonyuenne

bu6mmoreka [JOK

38 | yruekucioro rasa. 29.01.2025 https://m.edso0.ru/00ae027
KauecTBenHas peakius Ha e
KapOoHaT-HOH"
[TepBoHaYaNIbHEIC TOHSATHUS
00 OpraHn4eCcKux Bubmuorexa LIOK
39 P 30.01.2025 https://m.eds00.ru/00ae054
BELLIECTBAX KaK O o
COEIMHEHUSIX YTiepoaa B
Kpemuuii 1 ero bu6mmoreka [IOK
40 P 05.02.2025 https://m.eds00.ru/00ae080
COEIMHEHUSI .
[TpakTuyeckas padora Ne 5.
Pemenue
DKCHEPUMEHTAILHBIX 3a1a4 Bubmiorexa [TOK
41 p . 06.02.2025 https://m.edsoo0.ru/00ae0bf
o TeMe «Baxxnaeinme 2
HEMETAaJLJIbI U UX -
COEIMHEHU
KonTponbnas padota Ne3
o teMe «BakHeimue Bubmiorexa IJOK
42 12.02.2025 https://m.edsoo.ru/00ae0el
HEMETaJUIbI U UX g
COEIMHEHU =
OO01mas xapakTepucTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorexa [JOK
43 MeTauioB. Merajummueckas 13.02.2025 https://m.edso0.ru/00ae103

CBA3b U METAIJIMYCCKaA

KPUCTAJUINYECKasl PEIIETKA.

€



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusnueckue cBoiicTBa

METAaJLJIOB
XHUMHUYECKHE CBOMCTBA
METATIOB bu6mmoreka [JOK
44 ) . 19.02.2025 https://m.eds00.ru/00ae115
DIEKTPOXUMUYECKUN Psif 5
HaIpsKEHUN METaJIOB B
OO611He crocoobl
MOJTyYEHUST METAJUIOB.
CnnaBel. Berauciaenus mo bubmuoreka [JOK
45 | ypaBHEHUSIM XHMHYCCKHUX 20.02.2025 https://m.edsoo.ru/00ae115
peaKIui, €Cau OJUH U3 6
peareHTOB COACPIKHT
PUMECH
ITousTue o Koppo3uu bubmorera [JOK
46 pp 26.02.2025 https://m.edsoo.ru/00ae127
METAaJIJIOB 8
bu6mmoreka [IOK
47 | Illeno4yHble MeTALIbI 27.02.2025 https://m.edsoo.ru/00ael4b
2
OKCHIBI U TUAPOKCUIBI bubmorexa [JOK
48 P 05.03.2025 https://m.edsoo.ru/00ael4b
HATPUS U KaJIHsI »
[[lemounO3eMeNbHBIC bubnmoreka [JOK
49 | MeTalIbl — KaJbLUHH U 06.03.2025 https://m.edso00.ru/00ael5e
Mar"uim 8
50 BaxkHeiinmme coequHeHNs 12 03.2025 bu6mmoreka [JOK

KaJIbIIUS

https://m.edso0.ru/00ael5e



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

|co

O060061EeHNE U

51 . 13.03.2025
cHUCTeMaTH3aIus 3HAaHUH
K&cTkocTh BOJBI U bubmmorexa LHOK
52 . A 19.03.2025 https://m.edsoo.ru/00ae188
CrocoObI €€ ycTpaHeHUs 6
[TpakTuyeckas padora Ne 6 bubnuoreka [IOK
53 | 1o Teme "XKECTKOCTH BOJIBI 20.03.2025 https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHneHus" 8
bu6mmoreka [IOK
54 | AmoMmuHMIA 02.04.2025 https://m.edsoo.ru/00aelc6
4
AmdoTepHbIe CBOICTBa bubmorexa HOK
55 P 03.04.2025 https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THIPOKCHIA 4
bu6mmoreka [JOK
56 | Xemeso 09.04.2025 https://m.edsoo.ru/00ae1d8
6
Oxcupl, TMAPOKCUIBI U bubnuorexa [JOK
57 | comnm xenesa (II) u xxenesa 10.04.2025 https://m.edsoo.ru/00ae35e
D) 6
5g | O0obuweitne ) 16.04.2025
cUCTEeMaTH3aIus 3HAaHUI
[TpakTrueckast paborta Ne 7.
Pelwerie bubmuoreka [JOK
59 17.04.2025 https://m.edsoo.ru/00ae3de

DKCIEPUMEHTAIBHBIX 3a7a4
no teMe «Bakneiimue

8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

METaJJIbI U UX
COCOAUHCHUS

Beruucnenus no
YPaBHEHUSM XUMHYECKHX
peaKkuuii, €CJid OJJMH U3
peareHToB JIaH B U30BITKE

bu6mmoreka [JOK

60 23.04.2025 https://m.edso0.ru/00ae175
WJIH COJICPIKHUT IIPUMECH. 0
Brruncienns maccoBoit -
JIOJTM BBIXO/1a TIPOJIYKTA
peaxiuu
gy | O0oOuermen 5 24.04.2025
CUCTEMATU3ALMS 3HAHUN
KonTponbnas padota Ned
62 no teMe «BaxkHeiimune 30.04.2025
METAJUIBI U UX
COEIUHEHUS
BemectBa u matepuansi B bubnunorexa [JOK
63 [MOBCEAHEBHON XU3HU 07.05.2025 https://m.edso0.ru/00ae3f5
YyesoBeKa 0
XUMHUUECKOE 3arpsI3HEHUE Brbmmotexa HOK
64 3arp 08.05.2025 https://m.eds00.ru/00ae427
OKPYKaroIIel cpebl 0
Posie xuMuu B periesuu Bubmiorexa [IOK
65 P 14.05.2025 https://m.eds00.ru/00ae427
HKOJIOTMUYECKUX MPOoOIeM 0
66 Pe3epBHBIil ypok. 15.05.2025 bub6muorexa [IOK

0O000meHne n

https://m.edso0.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeMaTH3alus 3HaHUI

a

Pe3epBHBIii ypOK.

bubmuoreka [JOK

67 O060061EeHNE U 1 21.05.2025 https://m.edsoo0.ru/00adb33
cUCTeMaTHU3alus 3HaAaHUN c
Pe3epBHbIit ypoOK. bubnmoreka [JOK
68 O06006111EH E U 1 22.05.2025 https://m.edsoo.ru/00ad9ch
cHUCTeMaTH3aIvs 3HaHUI 2
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHAJIBI JIVIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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