MyHununajabHoe 010/:KeTHOe 00111e00pa30BaTe/IbHOE YUPeKIeHUe
«Maxkapuuckas cpeaHss 001eo0pa3oBaTebLHAA KO
AHHOTauUMA K paboyen nporpamme

yyebHoro npegmeTta «Xmmus

AHHOTauMA K paboueit nporpamme yyebHoro npeameta «xmmma» MNporpamma
Mo XMMWM Ha YPOBHE OCHOBHOTO 06Lero obpa3oBaHMA COCTaBNEHA HAa OCHOBE
TpeboBaHWI K pe3yabTaTaM OCBOEHMA OCHOBHOM 06pa3oBaTebHOM
nporpammbl OCHOBHOro obuiero o6pa3oBaHus, npeactaBaeHHbix B PrOC 000,
a TaKKe peaepanbHOMN paboyen NporpaMmmbl BOCMUTAHUA.

Mporpamma no xMmum HanpasseHa Ha GOPMUPOBaAHME eCTECTBEHHOHAYYHOM
rPAaMOTHOCTU 0BYYatOLMNXCSA U OPraHM3aLMIO U3YYEHUS XMMUU Ha
[eATe/IbHOCTHOM OCHOBe. B nporpamme no XMMumn y4nTbIBatOTCA BO3MOXKHOCTHU
yuyebHoro npegmeta B peanmsaunm TpedbosaHmn ®rOC OO0 K nnaHUpyembim
JIMYHOCTHbIM U MeTanpeaAMEeTHbIM pe3y/ibTaTamM 0byyYeHus, a TaKKe
peanunsauma mexnpeaMmeTHbIX CBs3el eCTeCTBEHHO-HAYUYHbIX y4ebHbIX
npeaMeToB Ha YPOBHE OCHOBHOTIO obuiero obpasoBaHus. Paboyas nporpamma
pa3paboTaHa MeTOAMYECKMM 06 beANHEHUEM YUMTENEN B COOTBETCTBUN C
NONIOXKEHMEM O paboumx Nporpammax 1 onpenenset opraHM3aumio
06pa3oBaTe/ibHOM AEeATEIbHOCTM YUNTENS B LLUKOJE NO y4ebHOMY NpeameTy
«XUMUR».

Pabouada nporpamma y4yebHoro npegmeTta «xumua» asnsetcs yactoto OO[N
OO0O onpegenawLwen: - cogep’KaHme; - N1aHUpyemble pe3yabTathbl
(nMYHOCTHbIE, MeTanpeaMeTHbIe U NpeaMETHbIE); - TEMaTUYecKoe
NAaHMpPOBaHME C y4eToM paboyen Nporpammbl BOCMUTAHMA U BOSMOXHOCTbHO
ncnonbzosBaHua 0OP/LIOP. Paboyasa nporpamma obcykaeHa U NnpuHATa
peleHnem MeToaM4eckoro o6 be4MHEHNS U COrTacoBaHa 3aMeCcTUTENIEM
AVpeKTopa no yyebHoBocnuTaTenbHol pabote MBOY Makapuuckaa COLL
HecmauHoi C.M. 30.08.2023
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HHOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBaTenpHON  TporpaMMbl ~ OCHOBHOro  obmiero  oOpa3oBaHus,
npencrasiieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalbHON padoueit
IpOrpamMMbl BOCITUTAHUSI M C Y4YETOM KOHIICTIMM MPENoJaBaHusl y4eOHOro
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T MpEACTABJICHHE O LIENIAX, OOIIeH cTpaTeruu
oOy4eHHsl, BOCIHMTAHMS M Pa3BUTHS OOYy4YaIOIIMXCA CPEACTBAMHU Y4eOHOTO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIep KaHHe,
IpeIyCcMaTpPUBAET PACIPEEIICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszienaM M TemMaM MNpOorpaMMbl MO XMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTYEMYIO
MOCJICIOBATEIBHOCTh HM3YUYCHHUS! XUMHUHU C YYE€TOM MEXIPEIMETHBIX M
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarIuxcs, ONpenesieT BO3MOXXHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, a TaKkKe TPeOOBaHUI
K pe3yibTaTaM OOydYeHHs XMMHUH Ha YpPOBHE IleJiel H3y4yeHUs MpeaMera H
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOyYaromierocs Mo
OCBOCHHIO YUYEOHOTO COJICPKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOM Il (hOPMHUPOBAHUSI MHUPOBO33PECHHUS
00Oy4aromierocs, ero nNpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT (HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOMPEBPAIEHUIX
SHEPTrUud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTIX PEHICHUS I100aTbHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

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

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEMH
oOy4Jaronuxcsi, HaBBIKOB WX CAMOCTOSTEIBHOW y4eOHON JIeATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eITeTbHOCTH;

3HAKOMUT CO CIEIM(PUKON HAYYHOTO MBIIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
[IEJIOCTHOTO B3IJIAJa HA EAUHCTBO TMPHUPOJBI M  YEJOBEKa, SBIACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyyJarommxcs;

croco0CcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K YEIOBEKYy, BHOCHT CBOW BKJad B
AKOJIOTHYECKOE 00pa30BaHNe 00YJAIOITUXCS.

JlanHbie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CIEIU(DHUKOIM
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpaKEHHEM 0a30BOM HAYKM XMMHUHU Ha OMPEACIEHHOM dTare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIer0 0Opa30BaHUsSI OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOMUMHKCS CHCTEMbI TMEPBOHAYAIBHBIX TOHATUNA XUMUH,



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

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XUMHU4Yeckor peakuuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHBI IIO
MPUHIIMITY TOCIEI0BATEILHOIO PA3BUTHSA 3HAHUMW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

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

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

— YYE€HHUSI O CTPOCHUHU aToMa U XMMHYECKOU CBA3H;

— TpeACTaBICHUNA 00 JJICKTPOIUTHYCCKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JPYroMy, BBIIOJHSSA (QYHKIIMU OOBICHEHUS H
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

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

[Ipy wu3ydeHMH XHMHUU TPOUCXOAUT (GopMUpPOBAaHHWE 3HAHHK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOK KyJIbTYphl. 3ajlaya y4eOHOro MmpeaMeTa COCTOMT B (HhOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (DaKTOB, MOHATHI, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAYYHBIM METOAaM IO3HAHUS MpPH
U3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTHUHU
MO3HABATEIbHBIX YMEHUUW M HMX NPUMEHEHUHM B Y4YCOHO-IIO3HABATEIIBHOW H
y4eOHO-HCCIIeIOBATENIbCKON ACATEILHOCTH, OCBOCHHUM IIPaBHJI OE30I1acCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

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

— (opMUpOBaHHE HMHTE/UICKTYaJdbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM KU3HH,

— HampaBJICHHOCTh OOyYECHHS Ha CHCTEMaTHYECKOe MPHOOIIECHUE
00yJaronuxcsi K CaMOCTOSITEIFHOM MO3HABATEIBHON ACSATEIHHOCTH, HAYUYHBIM
MEeTOJaM TO3HaHUs, (JOPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  of0ecriedyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OoOyJaroIMMUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIICTCHIIMM), MMEIOIINX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB ACATEIbHOCTH;

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



OKPY’KaIOIIEro MUpa, UCIOJb3Ysl 3HAHUS M ONBIT, MOJTYYEHHbIC MPH U3YUYECHUU
XUMUH, TPUMEHATh UX MPH PEIIeHWH TPoOJieM B TOBCEIHEBHOM JKWU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— QopmupoBaHue y O0O0ydYarONIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEICHHUS B OBITY W TPYAOBOM JEATEIBLHOCTH B IENAX
COXPaHEHHS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY Tpoduiis W  HamNpaBICHHOCTH
JagbHEUIIero o0y4eHus.

OOGmiee 4yuca0 YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiecTtBa. duU3nyUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [[oHATHE O MeTOAAaX MO3HAHUA B XMMHUH. YHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

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

Xumnueckass (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHAas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBs3b
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €IMHUI] BeliecTBa. Pacyérel 1o
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

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

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpHUU
U npuéMamMu oOpalleHus C Ja0opaTOpHBIM O00OPYTOBaHUEM, H3YYCHHE W
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne (pu3ndeckux (TUIaBJIeHUE BOCKA, TassHUE Jib/Ia, pACTUPAaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
NPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCIHCTBHE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pas3oKeHHe caxapa, B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMOICHUCTBHE
xenesza ¢ pactBopom conu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHHE OYUCTKMA IMOBAPEHHOW COJM, HAOIIOJEHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OIbITA, HWUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT u mpocroe
BemecTBO. HaxokneHue kucimopoga B MpUpoje, (PpU3nyeckue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunsl. [Ipumenenne kuciopoma. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — autoTpornHas MoAUGHUKAIIHS KACIOPOIa.

TermnoBoit d3hPexT XUMUYIECKON peakiuu, TEPMOXUMHUUYECKUE YPAaBHEHHSI,
9K30- U JHJIOTEPMUYECKHE pEeaKIuu. TOIUIMBO: Yrojib U MeTaH. 3arpsA3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — smeMeHT M mpoctoe BemecTBO. HaxoxaeHune Boaopoaa B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CII0COObI
noxyyenusi. KUcioTel v cou.

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

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
HaceolllleHHbIE U HEHACBIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBasi 1107 BEHIECTBA B PpPACTBOpE. XHWMHYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE W B KU3HU 4elioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHNE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coequnenuit. Oxcunpl. Kinaccudukarms
OKCHJIOB:  cojieoOpasyromide (OCHOBHBIEC, KHUCIOTHBbIC, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MuecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

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

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

Comu. Howmenknatypa comneil. Pu3MUECKME€ W XHUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCJIOpPOAa B  BO3IYXE,
MOJIy4eHHE, COOMpaHHue, paclo3HABAHME W HU3YYCHUE CBOICTB KHUCIOpPOA,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpasllaMi OKCHJIOB M OIKMCAaHWE HX CBOWCTB, TOJy4YE€HHUE, COOUpaHHUeE,
pacno3HaBaHWE M HM3YyYE€HHE CBOICTB BOJOpoja (TOpPEeHHE), B3aUMOICHCTBUE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOxkHO MCIONIb30BaHUE BUIEOMATEPUATIOB),
HaOoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHHE
OCOOEHHOCTEW pacTBOpEHUsS BEHIECTB C Pa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENCIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBHE BOABI C METAIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpAaCKM MHJHUKATOPOB B pACTBOpax KHUCIOT M IIEJIOYEH, U3YYECHHE
B3aumojiericTBus okcuaa meau (Il1) ¢ pacTBopoM cepHOUM KMCIOTHI, KUCIOT C
METAJUIAMU, PEAKLINN HEUTPAIU3ALNH, [TI0JyYEeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 33Ja4 10 Teme «BaxHeWime KiacChl HEOpPraHMYECKHUX
COCIMHEHUI.

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

[TepBbie TOMBITKH KiIacCU(pUKAIIMN XUMHUYECKUX 3JIeMeHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJOYHBIE U IIEJI0YHO3EMEIbHbIE METaJlIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

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

Crpoenue atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBL.
CrtpoeHue dIeKTPOHHBIX 000JI0YEeK aTOMOB IEePBBIX 20 XUMHUECKUX DJIEMEHTOB



[Tepuomnueckon cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOTaM.
3nauenne Ilepuonuueckoro 3akoHa u Ilepuoandeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pa3BUTHUS HAyKu U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumudeckass cBsi3b. KoBajeHTHas (ToyisipHass W HEMOJSpHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBS3b.

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

Xumuyeckuii IKCnHepuMeHm

H3y4eHHe 0Opa3lloB BEIIECTB METAJIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanusi MeXNpeAMETHBIX CBS3EH MPU M3YyUYEHHWU XUMHUU B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

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

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUW 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIeCTBa, Ia3, (U3MYECKHUE BEIUYHHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
TIOJIE3HBIE UCKOITAEMBbIE, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMHYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U HX
COCIMHCHUH B COOTBETCTBHHU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

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

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

Kimaccudpukanuss XMMUYECKUX PEAKIUA MO Pa3IHuYHBIM MpH3HAKaM (I10
YUCITYy ¥ COCTaBY yYacTBYIOIIHUX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3(dekTy,
0 HW3MCHCHUIO CTEIEHEW OKHUCICHUS XHUMHYECKHUX  DJIEMEHTOB, IO
o0paTUMOCTH, TIO YYacCTHIO KaTajau3aropa). OJK30- H JHIOTEPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn xuMUYeCKoW peakiuu. [lonstre 06 0OpaTUMBIX U
HEOOpPAaTUMBIX XHMMHYECKHX peakiuusx. [loHATHE O TOMOTeHHBIX H



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

OKHCIIUTENFHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU, JJICKTPOHHBIM OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HEANEKTPONIuThl. KaTnoHbl, aHMOHBI. MexaHuU3M JUCCOLMALUM BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOIO
oOMeHa, TOJIHBIE U COKpalléHHbIe MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUM M COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHUECKOM
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O THAPOIIN3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — METAJJIOB M HEMETAJIOB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xyopuga HaTpusl), HUCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCa TUCCOUMAIMU KHUCIIOT,
miesio4eit u coseit (BO3MOKHO UCTIOIB30BaHUE BUIEO MATEPUAJIOB), MPOBECHUE
OTBITOB, WUTIOCTPUPYIOIIUX NMPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIM
(ropenue, peakuuu pa3JoXKeHus, COCIMHEHUA ), pacrio3HaBaHHE
HEOPraHMYECKUX BEHIECTB C IMOMOUIbI0O KAYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucienus. CTpoeHue u GU3n4IecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XUMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCTBHE C METAJNIaMH, HEMETaulaMH, LIeJI0o4aMu). XJIIOPOBOIAOPO.
CosiHasg KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJyUYeHUE, MpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOAOPOJA HA OpPraHu3M 4YelloBeKa. BakHelme XJIopuabl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHn OKucieHus. CTpoeHue u pu3nuecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  Cepbl. AJUIOTPOMHBIE
MOIU(PUKAIUUA KUCIOPOIa U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOPOI,
cTpoeHue, ¢(uU3MYecKue U XHUMHYeCKue CcBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KuCIOTa, (U3UYECKUE W
XUMUYECKHE CBOMCTBa (0OOIME Kak TPEICTABUTENs Kiacca KHUCIOT U
cnerupuyueckre). XuMUIECKUE PEAKIUH, JICKAITUE B OCHOBE MPOMBIIIJIEHHOTO
crioco0a TMoMy4deHus: cepHoil KHucIoThl. [Ipumenenne cepHort kuciotel. Comnu
CCPHOIl KHCIIOTBI, Ka9ECTBEHHAs! Peakuys Ha Cyinbdar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHUI B mpHUpoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCMHEHUAMU Cepbl (KUCIOTHBIC O, 3arPSA3HEHHE BO3IyXa U BOJAOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

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



npupoje, pusndeckue U XuMruieckue cpoiictsa. KpyroBopor azora B npupoJe.
AMMHaK, ero pU3nyecKue U XUMUYECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpelCTaBUTENs Kiacca
KUCIOT W crnenuduieckue). Vcnonp3oBaHue HUTPATOB M CoJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0K/IH, 3arpsiI3HEHNE BO3/yXa, MOYBBI
u BojioéMoB). docdop, amnorpornubie Moaudukanuu docdopa, puznueckue u
xumuyeckue cBoiictBa. Oxcun  docdhopa (V) u  dochopnas xkuciora,
du3nyueckre U XMMUYECKUEe CBOMCTBA, noxydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapakrtepuctuka anemeHToB |VA-rpynnel.  OcoOGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUA. YTJIEPO, aNIOTPOIHbIE
MOJAU(PUKALIUUA, PACTIPOCTPAHEHHE B MPHUPOJAE, (PU3NYECKUEe U XHUMUUYECKHE
cBoiictBa. Ancopbuus. KpyroBopor yriepona B npupoae. Okcuipl yriaepoa,
uX (QU3NYECKHe U XUMUYECKHUE CBOWCTBA, JEHCTBHE HA KUBBIC OpPraHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTHUECKHE MPOOJIEMbl, CBI3aHHBIE C OKCHUIOM
yraepoga (1V), rumoresa rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CcoiaM, UX (UMYECKUE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

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

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, TMOJIYyYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmume mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIIMKAThI, UX UCTIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxxHeu e cTponTenbHble MaTepUaibl: KEPAMHKA,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodiemMbr 6€30macHOTO UCTOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHNE KAUECTBEHHBIX PEAKIIUN Ha XJIOPHUI-UOHBI U HAOJI0IeHNE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpa)karoliue (PrU3ndecKkue U XUMHUUYECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHMH (BO3MOXKHO HCIOJb30BaHHE
BUJICOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3lamMu XJIOPUIOB (TaJOTeHUIIOB),
O3HAKOMJIEHHE C oOOpa3ramMu cepbl U €€ COeIUHEHUSAMH (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEpPHAIOB), HAONIOJCHUE TMpollecca OOyTrIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTBI, TMPOBEIACHUE
KaueCTBEHHOW peakiuu Ha Ccyiabhar-uoH W HaAOMIOIeHWe TMpu3HaKa e&
MPOTEKaHUs, 03HAKOMJICHHE C (DU3UYECKUMH CBOMCTBAMHU a30Ta, (ochopa u ux
COCNMHEHWI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBONCTB aMMHAaKa, MPOBEICHHWE KAYECTBEHHBIX DPEAKIM Ha HOH



aMmmoHusi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YUEHHE MOJCIICH KPUCTALITUNYECKUX
pemérok anMaza, Tpaduta, ¢yiepeHa, O3HAKOMJIEHHE C IMPOIECCOM
a7IcOpOLIMM pacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM M YCTPOHCTBOM
IpPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HaBaHWE W HM3y4YCHHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M W3YyYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CHUIMKATHOW IPOMBIINUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BakHele HEeMeTaJUIbl U UX COCTUHEHUSI.

MeTajuibl 4 UX COCAMHEHMSI

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DOJEMEHTOB — METAJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [lepronueckoil cucTeMe XUMUUYECKUX 3JIEMEHTOB
. . MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTa/uioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKAas KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN Pl
HANPsDKEHUM MeTauioB. PHU3MYECKMEe M XUMHYECKHME CBOMCTBA METAJIJIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XuMu4deckux ayemeHToB J[. Y. MenaeneeBa, CTpOEHHE NX aTOMOB, HAXOXKICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBAa (HAa THpHMEpPE HATPUS U
kanust). Okcuapl M THAPOKCHABI HATpUS U Kajaus. [IpuMeHeHHe IeIOYHbIX
METAJIJIOB U UX COCIMHCHUU.

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

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

Keneso: nonmoxenue B [leppognyeckor cucTeMe XMMHUYECKHUX 3JIEMEHTOB
J. 1. MenzneneeBa, CTpOCHUE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHUYECKHEe CcBoMcTBa kene3za. Okcuapl, THApOKCcHaAbl U conu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKChepuMeHm:

O3HAaKOMJICHHE ¢ oOpas3llaMd METa/UIOB M CIUIaBOB, MX (DU3UYSCKUMU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTATOB KOPPO3WU METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIBIIUS W HATpPUsS C BOJIOH (BO3MOXKHO HCIOJb30BAaHHUE BHACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCAa TOPEHUS JKEJIE3a B KUCIOPOE
(BOBMOXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), TMPU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJie3a
(1) u xenesa (Il), memu (Il), HaOmrOmEeHHWE W OMHCAHUE MPOIECCOB
OKpalllMBaHWsl TUIAMEHM HWOHAMW HaTpus, Kaiusg MW KajdblHs (BO3MOXKHO
HCIIOJIBb30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOKMCTB
TUJIPOKCHIA ATFOMUHHS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCHEPUMEHTATbHBIX
3aj71a4 1o TeMe «BaxxHenme MeTaibl U UX COCIUHECHUS.

XHUMHUS M OKpY:KaloLas cpeaa



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

XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH cpeabl (MpeeabHas J0myCcTuMas
KOHIIeHTpamusi BemiectB, pgaigee — IIJIK). Ponp Xxumum B pelreHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

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

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCA Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATUM, SIBISIOMIMXCS CHUCTEMHBIMH JIJI1 OTIEIbHBIX
IPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MMOHATHS: HAyYHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIW3, CHUHTE3, Kiaccuukaius, MNepUOJUYHOCTh, HAOIIIOACHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHUE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

dusmka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
M30TOIIbI, PaJMOaKTUBHOCTb, MOJICKYJa, SJEKTPHUUYCCKUMU 3apsiji, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JHUAJECKTPUKH, (HDOTODIEMEHT, BEIIECTBO, TEIO0, OO0BEM,
arperaTHOe€  COCTOSSHME  BEIIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pEImETKa, CIUIaBbl, (PU3HYECKHUE BEIUYHMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

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

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



IINTAHUPYEMBIE PE3YJIbTATBI 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 ACSTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCTIMTAHMS:

LHEHHOCTHOTO  OTHOUIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIWIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B )KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIXKCHHSIX UM OTKPBITHSIX MHUPOBOH H
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B
OOIIIECTBEHHO IMOJE3HOM, y4eOHOUCCIIEeI0BATEILCKOM, TBOPUYECKON U JIPYTUX
BUJIAaX JICSITEIbBHOCTH, TOTOBHOCTH K PA3HOOOpPa3HOWM COBMECTHOM JIEATEILHOCTH
IIPY BBIMIOJHEHUU Y4€OHBIX, O3HABATEIBHBIX 33/1a4, BHITOJTHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEMJICHUS K
B3aMMOIIOHMMAHWIO W  B3aUMOIIOMOIM B  Tpolecce OTOM  yueOHOi
NEATEIIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEJCHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU IMOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX YEIOBEKa C
MIPUPOTHOM CPEIOH, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
M0 XHMHH, HEOOXOJMMbIE IJisi OOBSICHEHUS HAOII0IaeMbIX TIPOILIECCOB H
SBJICHUM, TMO3HABATENbHON, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYPHI, B
TOM YHCJIIE€ HaBBIKOB CaMOCTOATEIbHON padOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMHU  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMOOOpa3OBaHMIO, TMPOCKTHOM W  HCCIIEIOBATEIHCKOMN
JeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 00y4YeHUS B
JIaJIbHCUIIIEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM HA 37I0POBBIN 00pa3 >KU3HU, OCO3ZHAHUE TMOCIEACTBUI U
HETIPUSITUE BPEIHBIX TNpPUBBIYEK (YMOTPEOJEHUS aJIKoroJisi, HApKOTHUKOB,



KypeHHUs), HEOOXOJAUMOCTH COOJIFOZICHUS MpaBUi  OE30MAaCHOCTH  TMpH
oOpalieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3y4eHMIO Npodeccuil U TpyAa pa3iudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVUBUIYAIbHON  TPaeKTOpUM TNPOJOJDKEHUsT 00pa3oBaHUsl C  Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

AKOJIOTUYECKU I1€JeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIlIeCTBOBaHUS, TIOHUMAHUE 1IEHHOCTHU 3JJ0POBOTO
u Oe3omacHoro obpasza >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HMUEeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBuil OE€30MaCHOTO TMOBEJIEHUS TpH paboTe C BEIIeCTBaMHU, a TakXkKe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, IS
pelIeHusT 3aJlay, CBSI3aHHBIX C OKpPYXKAIoIIeW MPUPOTHON Cpemoit, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHOU U COIIMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBbIE TOHSATUS (3aKOH, TEOpHs,
OPUHIIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT U JApPYyTroe.),
KOTOpbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT HA OCHOBE 3HAHUM M3 HJTHX NPEeaAMEeToB  (HopMHUPOBATH
IPEICTAaBIICHHE O IEeJOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCaJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIECOHOMU e TeTbHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATUHN (BBIACIATh UX XapaKTEPHbIE
PU3HAKH, YCTAHABIUBATH B3AaUMOCBSA3h C IPYTUMHU MOHATHUSIMU), UCIIOJIb30BATh
TOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (haKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUH Il KJiIacCU(UKAIIMM XHMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKkinii, yCTaHAaBIMBATh MPUYMHHO-CIIEJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YEHUS, CTPOUTH JIOTUYECKUE DPACCYXKACHUS (MHIYKTUBHBIC, NECTyKTHUBHBIC,
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
MIPEICTABJICHUS] — XUMUYECKHI 3HaK (CHMBOJI 3JIEMEHTA), XUMHuueckas opmyia
1 ypaBHEHHE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amad, ¢ y4€TOM OTUX MOJCIBHBIX TPEJICTABICHUNA  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBbIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX  pPEaKUuid, BBIABIATH  0OIIUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W IPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh MOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KAa4eCTBE OCHOBBI JUIsi (DOPMUPOBAHHS TUMOTE3bI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKUX HJKCIEPUMEHTOB, yMEHHE HaOMI0AaTh 3a XOJOM Mpolecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €0 Pe3yabTaT, POPMYIHPOBATH 000OIICHUS
Y BBIBOJBI IO pe3yJIbTaTaM MNPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATH
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMALIUIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABICHHS, IMOJIYy4aeMyl0 U3 Pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3IN4HbIe METOJIbI U 3aIMPOCHI MPU TOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 33J1a4 ONPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJB30BaHUA MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAJICHUE KYJIbTYpPOH aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEIHLHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMAaIIUU U WJUTIOCTPUPOBATH pEIIacMblie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHHE UCIOJIb30BaTh W aHAJU3UpPOBaTh B IMpoIlecce Yy4yeOHOU W
UCCIIEN0BATEIbCKOMN NEeATENbHOCTH uHdOpMaIIO 0 BIIMSIHUU
IPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa Ha COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe N1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xone auanora u (WiHM) JUCKYCCHH) TIO
CYIIECTBY OOCYXKgaeMoil TeMbl, (OpPMYJIUPOBATh CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

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

YMEHUSI y4eOHOTO COTPY/JHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M  HUCCIENOBATEIbCKON  JEATEIbHOCTH TP  PELICHUH
BO3ZHUKAIOIIMX MPOOJEM Ha OCHOBE yué€Ta OOIIWX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXneHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbBD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUM, OMNpPENEIICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOATENIbHO ONPENENATh LEIu NESITEIbHOCTH, MIJIaHUPOBATh,
OCYIIECTBJISITh, KOHTPOJMPOBAThH U MPU HEOOXOIMMOCTH KOPPEKTUPOBAThH CBOIO
JeSITeILHOCTD, BRIOUpATh Hanboiee 3PGEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX
Y MO3HABATEJIbHBIX 3a7a4, CAMOCTOSITEIbHO COCTAaBIIATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUM C YYETOM



MOJTYYEHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh W aHAJWM3UPOBATH KOHTEKCTHI, NpejjaracMble B YCIOBHH
3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHOM (denepanbHON pabodeil MporpamMmoi,
BBIJICJISIIOT: OCBOSHHBIE O0YYaIOIUMHUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBuil, creunduyeckue IS MPeaIMETHOW 00JacTh  «XHUMHS», BUJIbI
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 JOJKHBI OTpaXKaTh CHOPMUPOBAHHOCTh Y OOYJAIOIIUXCSI YMECHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHWYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oIHOpOIHAS ¥ HEOJTHOPOJIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAas
U MOJICKYJIApHasg Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas JOJIsI XMMHUYECKOro »JJIEMEHTa B COCAUHCHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBaHHUE, COJIb,
BJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJ1accuuKaIis peakiuii: peakiuu COeIUHECHUS, pEaKIIUH Pa3JIOKECHUS,
peaKkIuy 3aMeIIeHUs], PEaKIMu OOMEHa, 2K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBoi 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIIOi
aTomMa, aToMHas oOpOuTaab, paadyc aToMma, XHMHYECKas CBS3b,
MOJISipHAsl W HEMOJIApHAash KOBAaJCHTHAs CBSA3b, MOHHAs CBA3b, HOH,
KaTHOH, aHWOH, PAacTBOpP, MaccoBas JOJi BemecTBa (MPOIEHTHAsS
KOHIICHTPAIIHs) B PaCTBOPE;

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

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

e OMNpEIENATh BAJCHTHOCTh aTOMOB  DJJIEMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COCIMHCHUAX, TPUHAJICKHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coeMHEHUH 1o GopMysiaM, BUJ XUMHYECKOH CBSI3M (KOBAJICHTHas W
MOHHAs1) B HECOPraHUYECKUX COCTMHCHUSX;

e packpsiBaTh cMbIca [lepuommueckoro 3akona J[. 1. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUs, 3aKOHa ABOrajpo;

e OIKCBHIBATh M XapakTepH30BaTh TabmuuHyio ¢opmy Ilepuoamdeckoit
CHCTEMbl XMMHUYECKHUX JJIEMEHTOB: pa3iinyaTh TOHSATUS «IJIaBHas
noarpymnma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», mansie
1 OOJIBIINE MEPHOJIbI, COOTHOCUTh 0003HAUYCHHS, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB I, .
MenpneneeBa» € YHCIOBBIMU XapPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsija  sAapa, oOIee 4YHcio
3JIEKTPOHOB U PACIIPEICIICHUE UX T10 DJICKTPOHHBIM CJIOSIM);



K

KJIaccu(UIMPOBATh ~ XMMHUYECKHE  DJIEMEHThl,  HEOPTraHUYECKUE
BEIIECTBA, XUMUYECKUE pEaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pPa3IMYHBIX  KJACCOB,  MOATBEpXKIas  OINHCAHUE  MpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINIA;
IPOTHO3UPOBAaTh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYHO M MOJISIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JIeMeHTa 1o Qopmyiie
COEMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B pAacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

IPUMEHSTh OCHOBHBIE OIIEPALMU MBICIUTEIBHON JESITENBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0O0O0OIIEHUE, CHUCTeMAaTHU3aluIo,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3eU — IS
U3YUYEHHUSI CBOWMCTB BEUIECTB M XMMHYECKHX pPEaKIHi, €CTECTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIN );

ClIeA0BaTh MpaBWIAM  TOJIB30BAHUS XUMHUYECKOM TOCYyIOW H
nabopaTopHbIM 000PYJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBIITOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo00pa3HbIX BEHIECTB (BOAOPOAA M KUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB €  OIPEHEIEHHOM MAacCOBOM JOJIEH PAaCTBOPEHHOIO
BEILIECTBA, [JIAHUPOBATh U MPOBOAUTH XUMHUYECKHUE SKCIIEPUMEHTHI 110
paclo3HaBaHWIO pACTBOPOB IIEJIOYEH H  KHUCIOT € TMOMOIIBIO
UHIUKATOPOB (JT1aKMyc, (peHoIPTaIenH, METUIIOPAHXK U IpyTHe).

KOHIly oOyueHus B 9 KJjiacce TpeJIMETHBIC 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€ BEIIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHHS, XMMHYECKas peaKius, XHUMUYECKass CBA3b, TEIIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HERJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeOoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKWCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUUYECKass CBsI3b (KOBAJIGHTHAs,
MOHHAs, METa/UINYecKas), KpHUCTAIMYecKas pemeéTka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKON pEakiuu, MpeaeabHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUH U
MPUMEHSTDH ITU TIOHSITHS TPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
WCIIOJIh30BaTh XMMHYECKYIO) CHUMBOJIUKY I COCTaBJICHHUS (POpMyI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENeNITh BAJEHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIAcCy COEIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBSI3W (KOBAJIEHTHAsl, WOHHAs, METaJUIM4ecKas) B



HEOPraHUYECKUX COCIUHEHUSX, 3apsil MOHA MO XUMHUYECKON GopMmyiie,
XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHECHUIH,
THUI KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica Ilepuommyeckoro 3akona JI. M. MennaeneeBa u
JIEMOHCTPUPOBATh €ro TNOHMMAaHHWE: OMHUCHhIBATh W XapaKTepU30BaTh
Tabnnunyto Gopmy Ilepuonnyeckoit cucTeMbl XUMUYECKUX DJIIEMEHTOB:
pasznuyaTh MOHATUS «MJaBHas moarpynna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», Manbie W OOJbIIME MEPUOJBI, COOTHOCUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B MEPUOAUYECKON Tabmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOEHHUS AaTOMOB XHMMHUYECKHUX
AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U X COCIUHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKInu (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIMK BEUIECTB, M0 TEIIOBOMY d(PdeKTy, M0 M3MEHEHHUIO CTEICHEH
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB);

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

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

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

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJieMeHTa 1o Qopmyie
COCIMHEHUS, MACCOBYIO [IOJIIO BEIIECTBA B PacTBOpPE, IPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMUMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBUiia OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMH I10 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U yIIEKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIIMH, TOJITBEPKAAIONINE KAYECTBEHHBIM COCTaB
pPa3IUYHBIX BEIIECTB: pPACMO3HABATh OMNBITHBIM MYTEM  XJIOPHI-,
Opomun-, wuomua-, KapObonar-, ¢Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUSI M MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIICCTB;
MPUMEHSATH OCHOBHBIC OTEPAIMA MBICIUTEIBHON JCSITEIbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, O0O0OO0IIeHHe, CHCTeMaTH3aIHIo,
BBISIBIICHHE TTPUYMHHO-CIIEICTBEHHBIX CBS3€H — ISl M3yUYEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAyYHBIC METO]IbI



NO3HAaHMs — HAOIIOACHHUE, N3MEPEHHE, MOJEIUPOBAHHE, IKCIICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMmeHnoBaHue KoJsun4yecTBo 4acos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeEM KoHnTtpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NMPOrpamMMbl padoThI padoThbI
Paznea 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XumMusi — BakHast
11 00J1aCTh €CTeCTBO3HAHUS 5 0 5 bubmuoreka [JOK
' U [IPaKTHIECKOU https://m.edsoo.ru/7f41837c
JIeATETLHOCTH YeJIOBEKa
BelecTBa 1 XuMu4ecKkue bubmuoreka [JOK
1.2 15 1 0 :
peakuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
91 Boznyx. Kucnopon. 6 0 0 bu6nuorexa [IOK
' [ToHsiTHE 00 OKCHIAX https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsarue o 8 0 1 bu6nuorexa [IOK
' KHCIIOTax U COJAX https://m.edso0.ru/7f41837c
23 Bopna. Pacteopsl. 5 1 1 bu6mmorekxa [IOK
' [TonsiTre 06 OCHOBAaHUSAX https://m.edso0.ru/7f41837¢
OCHOBHBIE KJIACCHI Bu6 OK
2.4 HEOPraHUYECKUX 11 1 1 nosmoreka L1

COEeIMHEHUN

https://m.edsoo0.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

Utoro mo pazneny 30

Paznen 3. llepuoanuecknii 3axoH u [lepuognueckas cucrema xummnueckux 3jemMeHToB /. U. MenneneeBa. CTpoeHne aToMoOB.
XumMnuyeckas cBsizb. OKHCJIUTETbHO-BOCCTAHOBUTE/IbHbIE peaKIIuu

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

Crtpoenue aToma

XHUMHYecKas CBSI3b.

3. OKUCIUTENBHO- 8 1 0 bubmuoreka [JOK
' BOCCTaHOBUTEIIbHEIC https://m.edsoo.ru/7f41837¢
peakiuu
bubmuoreka [JOK
Hroro no pasxery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa HOK

https://m.edsoo0.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB IO [IPOTPAMME 68 4 5



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

9 KVIACC

HaumeHoBaHue KosnunuyectBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHnTtpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
Pa3ned 1. BemecTBo H XuMH4yecKkue peakiun
[ToBTOpEHUE U
11 yrayOneHue 3HaHUM 5 1 0 bubnuoreka [IOK
' OCHOBHBIX Pa3/eioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE BuG 10K
uoIMoTeKa
1.2
3AKOHOMEPHOCTH . 4 : 0 https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEAKITHIA
DNEKTPOTUTHYECKAS
13 JUCCOLIAINA. 8 1 1 bu6mmoreka [JOK
' XuUMHUYECKHE PEAKIIUH B https://m.edso0.ru/7f41a636
pacTBopax
Uroro no pazneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHUS
OO61as xapakTepuCTHKa
B P P bubmuorexa [JOK
2.1 XUMHUYECKHUX IJIEMEHTOB 4 0 1
https://m.edso0.ru/7f41a636
VIIA-rpynnst. 'anorenst
OO01mas xapakTepuCTHKa
2.2 XUMHUYECKHUX AJIEMEHTOB 6 0 0 bubmmorexa [JOK

VIA-rpynmnel. Cepa u eé€

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



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

COCOAMHCHUA

2.3

OO0was xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB
IVA-rpynnsl. Yriaepon u
KPEMHHI U UX
COEIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

2.4

OO01as xapakTepuCTHKa
XUMHAYECKHX 3JIEMEHTOB
VA-rpynmnsl. A30T,
dbocdop 1 UX CoeTUHCHHS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

2.5

Kpemnnii, ero
¢duznueckue u
XUMHYECKHE CBOMCTBA,
MOJIyYEHUE U
IIPUMEHEHHE.
CoenvHeHNs KpeMHUS B
npupoze. Obuue
npezcTaBiIeHus 00
okcuze kpemuus (1V) u
KPEMHHEBOU KUCIIOTE.
CUJIHKATEI, X
UCIIOJIb30BaHUE B OBITY, B
IIPOMBIIIJIEHHOCTH.

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

Hroro no pazneny

26

Pa3gen 3. MeTaaabl M HX COeIUHEHU S

3.1

OO01ue cBoONCTBA

bu6mmorekxa [{OK



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

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

METaJUIOB
3.2 Baxneiinie meTaiibsl U 17 bubmuorexa [JOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
3.3
3.4
Hroro no pazneny 21
Pasznen 4. Xumus u okpyxawomas cpeaa
41 BemectBa u matepuansl B 4 bubnuorexa [JOK
' JKU3HH YeJIOBEKA https://m.edsoo.ru/7f41a636
Htoro no pazneny 4
p 0 bubmuoreka [JOK
C3EPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KoutpoabHbie IpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
IIpeamer xumun. Pons xumuun BuG 10K
noNMMoTeKa
1 B JKH3HH 4YejioBeka. Tena u 1 0 0 06.09.2023 httos://m.edsoo.ru/ffod210¢
BEILIECTBA
IlonsTre o0 MeTOJaX MO3HAHUSA bubmuoreka [JOK
2 B XUMUH 1 0 0 08.09.2023 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1
«IIpaBwmia paboTHI B Eub 1OK
N noIMoTEKa
3 Aabopatopuit  pUEME! 1 0 0 13.09.2023 https://m.edsoo.ru/ffod23dc
oOpariieHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM
YucTele BelllecTBa U CMECH. bubmuoreka [JOK
4 15.09.2023
CrniocoOslI pa3aeneHus cMecei 1 0 0 https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
P .
5 «Paznenenue cmeceit (Ha ) 1 0 0 19.09.2023 bu6mmoreka [IOK
[IPUMEPE OYUCTKHU [TOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 ATOMEI H MOIICKYJTEI 1 0 0 22.09.2023 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYeCKUe dJIEMEHTHI. 3HAKH 1 0 0 27.09.2023 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) XUMHYECKUX

https://m.edsoo.ru/ff0d2be8

3JIEMEHTOB
bubmuoreka [JOK
8 [IpocTeie U CIOXKHBIE BEIIECTBA 29.09.2023 httos://m.edsoo.ru/fod2a6e
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 04.10.2023 https://m.edsoo.ru/Ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 BeIleCTB. XUMHUeCcKas 06.10.2023 bu6mmoreka [IOK
¢dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DJIEMEHTOB
OTHOCHUTENBHAS aTOMHAS Eub 1OK
noIMoTeKa
11 Macca. OTHOCUTEeNbHAs 11.10.2023 httos://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHasl Macca
12 MaccoBast 0151 XUMHYECKOT'O 13.10.2023 bu6mmoreka [IOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
K . Morb.
13 OJIMYECTBO BellecTBa. Moib 18.10.2023 bubnuoteka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nyeckne U XUMUYECCKHE 90.10.2023 bu6mmoreka [JOK
SIBJICHUS. XUMUYECKasl PEaKIIHs https://m.edsoo.ru/ff0d37fa
[Tpu3Haku U yciaoBus Eub 1OK
nonMMoTeKa
15 25.10.2023
HpOTeK%HHH XUMHHACCIHX https://m.edsoo.ru/ff0d3al6
peakui
3aK0H COXpaHEHHS MacChl Eub 10K
nOIMOTEeKa
16 . X 27.10.2023
BCLICCTE. AHMITECKHE https://m.eds00.ru/ff0d3b88
YpaBHCHHUS
17 Brruucnenus koiuuecTna, 08.11.2023 bubmuoreka [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 BEIECTBA 110
YpaBHEHUSIM XUMUYECKUX
peakuuii

https://m.edsoo.ru/ff0d5708

Krnaccudukanus XuMrHuecKux
peakuuii (coequHeHus,

bubmuoreka [JOK

18 10.11.202
PAa3I0XKEHUS, 3aMEILEHNUS, 0 023 https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG 10K

nOIMoTeKA

19 . 06006 15.11.202
JHIMIITOIEAHCT © HUIeHHe 1 > 023 https://m.edsoo.ru/ff0d40c4
cucreMarui3anvsa 3HaHUUu
KonTponbnas padora Nel no Bu6 LIOK

uOIMoTeKa

20 B 17.11.202
TeMe «Betectsa 023 https://m.edso0.ru/ff0d4290
XUMHNYCCKUC PCAKIIUN)
Bo3nyx — cmecsk ra3os.

.K —

21 CocraB Bo3ayxa. Kucnopon 99 11.2023 bubnunoreka [JOK
3JIEMEHT U MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H
dusnueckre U XUMUYECKUE

29 CBOMCTBA KHCJIOPO/a (peaKiuu 94112023 bubnunoreka [JOK
okucieHus, ropenue). [lousarue https://m.edsoo.ru/ff0d4614
00 okcumax
Crnioco0sl nostyueHus
KHCJIOpO/ia B 1abopaTopuu 1 bubnmnoreka [JOK

23 29.11.2023
MPOMBIIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoaa

24 TennoBoii 3¢ ekt xumuueckoin 01.12.2023 bubnnoreka [JOK



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

pCaKkuuu, MOHATUC O
TCPMOXUMHUYCCKOM YpaBHCHUU,
9K30- U SHAOTCPMHUUYCCKUX
peaKnugax

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroib u

bubmuorexa [JOK

25 MeTaH). 3arpsi3HeHUE BO3/1yXa, 06.12.2023 https://m.edsoo.ru/ffodAcAa
CIOCOOBI €T0 MPEIOTBPAIICHUS
[IpaxTuueckas padora Ne 3 o
26 teMe «llonydyenue u cobupanue 08.12.2023 bubnuorexa [JOK
KHUCJI0pOJa, U3YYEHHE €T0 https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
Bonopon — aneme
27 Hoc))lcfoeﬂBe J;fom ’ 13.12.2023 | Dromoreta LIOK
P - ' o https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe
dusnueckre U XUMUYECKUE
28 CBOWCTBa BOJOPO/IA 15.12.2023 Bubmmorexa LIOK
FOPOsa. o https://m.edsoo.ru/ff0d4dd0
[Ipumenenne Bogopoaa
bu6mmoreka [IOK
29 [TonsiTHe 0 KMCTOTAX U COJAX 20.12.2023 https://m.edsoo.ru/F0d50d2
30 Crioco6b! TToTy4eHust BOJAOPO1a 99 122023 bubnuoteka [JOK
B 1aboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padorta Ne 4 o
31 teme «[lonmydyenue u cobupanue 97122023 bubnuorexa [IOK
BOJIOPO/Ia, U3YUEHUE €T https://m.edsoo.ru/ff0d4f42
CBOWCTB»
32 Mounsipabiit 00BEM razoB. 3akoH 29.12.2023 bubnnoreka [JOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ABoraapo

https://m.edsoo.ru/ff0d542e

Brerancienus o0bpEma,
KOJINYECTBA BEILIECTBA I'a3a 10

bu6mmoreka [JOK

33 10.01.2024
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 YPaBHEHUIO PEAKLIUHA HA OCHOBE 12.01.2024 bubnunoreka [JOK
3aKOHA 0OBEMHBIX OTHOIIICHHI R https://m.edsoo.ru/ff0d5708
ra3oB
du3znyeckrue 1 XUMHUUECKHIE bubmuorexa [JOK
17.01.2024
3 CBOICTBA BOJIbI 01.20 https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 19.01.2024 bubmuorexa [JOK
00 MHIMKaTOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.
Haceiennsie u
bu6mmoreka [IOK
37 HEHaCBILIEHHBIE PACTBOPBI. 24.01.2024 https://m.edsoo.ru/FfOd5hA0
MaccoBas 0514 BellecTBa B
pacTBope
ITpakTuyeckas padora Ne 5 o
teme «lIpuroroBienue Eub 1OK
. nonnoTeKa
38 paCTBOp(zB c onl;’)ezleneHHOH 26.01.2024 https://m.edsoo.ru/ffod5eba
MacCcoBOH JoJiei
PacTBOPEHHOTO BEIIECTBAY
KontponsHas pabora Ne2 o Bu6 OK
39 teme «Kucmopoa. Bogopos. 31.01.2024 ubnnorexa [

Bonma»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

OKcHABI: COCTaB,

bubmuorexa [JOK

40 Kacenukauu, 02.02.2024 https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuyenue u xumudeckue

41 CBOMCTBA KMCJIOTHBIX, 07.02.2024 bubnmoreka [JOK
OCHOBHBIX U aM(OTEpHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHU: COCTAaB, Eub 1OK

nOIMoTeKA

42 .02.2024
accuKains, 09.02.20 https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 HonqueHHe u XI/IMI/I‘jeCKI/IC 14.02.2024 bubnuoreka [IOK
CBOMCTBAa OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, Eub 1OK

uOIMoTeKa

44 KacenuKanu, 16.02.2024 https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 HonqueHI/Ie Y XUMHUYECKHE 91.02.2024 bub6nuorexa [IOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CIIoCOObI 93.02.2024 bubnuorexka [JOK
IIOJTYy4YEHHS, XUMUYECKUE https://m.eds00.ru/00ad9474
CBOMCTBA
ITpakTuyeckas padora Ne 6.

Pemienue skcrepuMeHTaIbHBIX Eub OK

47 3aga4 0o TeMe «OCHOBHBIE 28.02.2024 ubnnotexa [

KJIACChl HEOPTaHUYECKUX
COEIUHEHUN)

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

['enernueckas CBsA3b MEKIY

bubmuorexa [JOK
4 .Vo.
8 KJ1accaMu HueOpI‘aHI/ILIeCKI/IX 01.03.2024 httos://m.edsoo.ru/00adgas0
COCTMHCHUI
O06001IeHNEe U CUCTEMATU3 AL bubmuoreka [JOK
4 .03.
o 3HAHUU 06.03.2024 https://m.edsoo.ru/00ad9ch2
Kontponbras padota Ne3 1o Bu6 1OK
" nonMMoTeKa
50 Teme "OCHOBHBIC KIIACCHI y 13.03.2024 httos://m.edsoo.ru/00adge1a
HEOPTaHWYECKHUX COCTUHCHHIMA
[TepBbie mOMBITKH
KJIaCCU(PUKAIIMA XUMHUYECKHUX bubmuorexa [JOK
1 .03.
> aneMeHToB. [lonsiTHE O 15.03.2024 https://m.edsoo.ru/00ad9ffa
IpyNmax CXOJHBIX 3JICMCHTOB
Ilepuonuueckuii 3aKOH U
59 [Tepuonnueckas cucrema 20.03.2024 bu6mmoreka [JOK
XUMHYECKUX 3eMeHTOB JI. U. https://m.edsoo.ru/00ada52c
Menneneena
bu6mmoreka [JOK
53 IT 22.03.2024
CPHOISL, TPYTIIEL, TOMPYHIH 03.20 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB 03.04.2024 bub6nuorexa [IOK
aTOMHBIX siaep. M3oromnbl https://m.edsoo.ru/00ada342
CtpoeHue 3NeKTPOHHBIX
55 000J109eK aTOM?B 3JIEMEHTOB 05.04.2024 bubmuoreka [JOK
[Tepuonnueckoit cucremsr /. https://m.edsoo.ru/00ada6bc
N. Menneneena
56 XapakTepuCcTUKa XUMUYECKOTO 10.04.2024 bubnuorexa [IOK

9JICMCHTA I10 €ro IOJIOKCHHIO B

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

IIepunonnueckoii cucreme /. U.
Meneneena

3nauenue [lepuognueckoro
3aKOHA JJI Pa3BUTHUS HAYKU U

bu6mmoreka [JOK

7 12.04.2024
> npaktuku. 1. 1. MenneneeB — 04.20 https://m.edsoo.ru/00ada96e
YUY€HBIH, IIEAATOT U IPAKIAHUH
DIEKTPOO aTeJIbHOC
58 | atowos ximrcoy 17.04.2024 | Dbromuorexa HOK
o https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bubmuorexa [JOK
59 Honnas xumudeckas CBI3b 19.04.2024 https://m.edsoo.ru/00adac34
60 KoBanentHas nosnsipnas 24.04.2024 bubnuorexa [JOK
XHUMHUYCCKasl CBS3b https://m.edso0.ru/00adaab8
61 KoBanentHas nenonsipuas 26.04.2024 bubnnoreka [JOK
XUMHYECKAs CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreleHb OKUCIICHUS 10.05.2024 https://m.edsoo.ru/00adae28
OKHUCIUTENTBHO- bubmuoreka [JOK
63 15.05.2024
BOCCTaHOBHUTEJIBHBIE PEAKIUN https://m.edso0.ru/00adb076
bu6mmoreka [JOK
64 OKHCIUTEIIN U BOCCTAHOBHUTEIN 17.05.2024 https://m.eds00.ru/00adb076
KonTponbnas padora Ne4 no BuG 10K
nOIMoTEKa
. 22.05.2024
65 reme «Ctpoenue atoma 0520 https://m.edsoo.ru/00adb486
Xumudeckas CBI3bY
P i .
66 e3epBHBIN ypok. O0o01IeHne 94.05.2024 bubnuorexa [IOK

U CUCTEMAaTHU3alus 3HaHUKI

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



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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PesepBHblit ypok. O6o01eHne bubmuorexa [IOK
7 .05.
0 Y CUCTEMATH3aLUsl 3HAHUI 1 29.05.2024 https://m.edsoo.ru/00ad9ch2
PezepBHblit ypok. O6001menne bubnuoreka [IOK
68 W CUCTEMATU3ALMs 3HAHUN 1 31.05.2024 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHbIE
Ne aTra nudposLIe
Tema ypoka KoHnTpoJbHbie IIpakTH4eckue A p
n/n Bcero H3yYCHUsS oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl

[Tepuonuueckuii 3aK0OH.
Ilepuonuueckas cucrema bubnnoreka [JOK

! XUMHUYECKHX HIIEMEHTOB 1 0 0 04.09.2023 https://m.edsoo.ru/00adb59
. 1. MenneneeBa
3aKOHOMEPHOCTH B
W3MCHCHHUU CBOMCTB bubmuorexa [JOK

2 XUMHUYECKHX HIIEMEHTOB 1 0 0 07.09.2023 https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOAOB
Knaccudukanus n Eub 10K

nonmoTeka

3 HOMeHkatypa 1 0 0 11.09.2023 https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHX BEIECTB
Buabel xumudeckoit cBs3u Bu6 10K

nonmoTeka

4 u TI/I{IH KPUCTAJUTMYECKUX 1 0 0 14.09.2023 httos://m.edsoo.ru/00adback
pemeToK
Kontpomnsnas padora Nel
no teme «IloBropenue u

5 yriayOieHue 3HaHu’ 1 1 0 18.09.2023
OCHOBHBIX Pa3/IeJIOB Kypca
8 xmacca»

6 Knaccudukanus 1 0 0 21.09.2023 bu6nmoreka [JOK



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

XUMHUYECKHUX PEAKLUU 110
Pa3JIMYHBIM IIPU3HAKAM

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

[TonsiTue o ckopocTu
XMMHYECKON PEAKIIUU.

bu6mmoreka [JOK

! [ToHsITHE O TOMOICHHBIX U 25.09.2023 https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIIMIX
ITonsiTE O XUMUYECKOM
paBHOBecuH. DaKTOPHI,

8 BIIMSIFOIIINE fla CKOpOCTH 28.09 2023 bubnuorexa [JOK
XMMHYECKON pEaKiuu 1 https://m.edsoo.ru/00adc28c
MOJIO)KEHHE XUMHUECKOTO
paBHOBECHS
OKHCIUTENTBHO- Eu6 1IOK

noIMoTeKa

9 02.10.2023
BOCCTAMOBHTCIBHBIC https://m.edsoo.ru/00adcade
peakuumn
Teopus
AIEKTPOIUTUUECKON bubnuoteka [JOK

10 05.10.2023
nucconuanuu. CUIbHbIC U https://m.edsoo.ru/00adcd68
cl1a0bIe AIIEKTPOIUTHI
HNonHble ypaBHEHUS bubnuorexa [JOK

11 09.10.2023
peakuuii https://m.edsoo.ru/00add448
XHUMUYECKUE CBOKCTBA
KHUCJIOT U OCHOBaHU B Bu6 OK

12 CBETE MpeJICTaBICHUI 00 12.10.2023 nommotexa L

BJIEKTPOIUTUYECKON
M CCOLMalun

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



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

XMMHUYECKUE CBOUCTBA
COJIell B CBETE

bubmuoreka [JOK

13 MPEIICTaBICHHi 00 . 16.10.2023 https://m.edso00.ru/00add8b2
AIEKTPOJIUTUYECKON
JTUCCOTTHAITUT
[TonsTue o rugponuse bubmmorexa [IOK

14 coseit 19.10.2023 https://m.edsoo.ru/00add9d4
O6o006mmenue u bubmuoreka [JOK

15 23.10.2023
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00addd12
[TpakTrueckas padota No

16 1. «Pemenue 26.10.2023 bu6mmoreka [JOK
JKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3a1a49»
KonTponbnas padorta Ne2
10 TEME
«INEKTPOTUTHYECKAS bubnuoreka [JOK

17 09.11.2023
JUCCOLMAIIHSL. https://m.edsoo.ru/00addecQ
XUMHUYECKUE PEAKIUU B
pacTBopax»
OO6m1ast XxapakTepucTruKa

18 F&J‘I?FGHOB. XumMuyeckue 13.11.2023 bu6mmoreka [IOK
CBONCTBA Ha IIPUMEPE https://m.edsoo.ru/00addfe2
XJIopa
Xnopooaopon. ConsiHast

19 KHCJI0Ta, XHMHUICCKHE 16.11.2023 bubmorexa [JOK

CBOMCTBA, OJIy4EHHE,

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



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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IIPUMEHEHHE

[IpakTrueckas padota No
2 no teme «llomyuenue

bu6mmoreka [JOK

20 COJISIHOM KHMCIIOTHI, 20.11.2023 https://m.edsoo.ru/00ade348
H3y4YEHUE €€ CBOUCTBY»

Brruucnenus mo

21 ypaBHteI/ISIM XUMHYECKUX 30.11.2023 bubnunoreka [JOK
peaKkuuii, €ciii OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

29 OO01mas xapakTepucTHKa 04.12.2023 bubnnoreka [JOK
aneMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJITOTPOIIHBIE
MOAU(DUKAIINH CEPBI.

93 Haxo;wleHI/ie cepsl U €€ 07.12.2023 bu6mmoreka [JOK
COCAUHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA
cephl
CepoBoa0pO, CTPOEHHE,

24 @Hgnqefml;ei ’ 11.12.2023 | Duomorexa IOK

. o https://m.edsoo.ru/00ade802
XUMHYECKHE CBOMCTBA
Oxcunsl cepol. CepHas

o5 KHUCJIOTA, (1)I/I3I/I‘Ief:KI/Ie i 14.12.2023 bu6mmoreka [JOK
XUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHHE

26 XHUMHUYECKUE PEAKIINH, 18.12.2023 bubmuorexa [IOK

JIC)KaleE B OCHOBE

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

MPOMBIIIJICHHOTO CII0C00a
IIOJIyYEHUS CEPHOU
KHUCIIOTBI. XMMHUYECKOE
3arpsi3HEHUE
OKPY>KAIOILEH Cpebl
COCUHEHUSMU CEPBI

Brruncnenune maccoBon

bu6mmoreka [IOK
21 JIOII BLIXOJIA HPOAYKTa 21.12.2023 https://m.edsoo.ru/00adec8a
peakuuu
OOm1ast xapaKTepUCTHKA
371eMeHTOB VA-TrpynisL. Bu6 10K
nOIMoTeKA
28 A3oT, pacpocTpaHEHHUE B 25.12.2023 https://m.edsoo.ru/00adeeas
npupoae, Gpuznueckue u
XUMHUYECKHE CBOICTBA
AMMHuak, ero ¢puznueckue BuG 10K
. nOIMoTeKAa
29 1 XMMHUYECKHE CBOMCTBA, 28.12.2023 https://m.edsoo.ru/00adf004
MOJIy4eHUe U PUMEHEHHE
[IpakTuueckas padora Ne
30 3 o reme «llomyyenue 11.01.2024 bubnuorexa [JOK
aMMUaKa, U3y4eHHE ero https://m.eds00.ru/00adf180
CBOWCTB»
A30THas KUCJIOTa, €& Bu6 LIOK
nOIMoTeKA
31 (pusnieckue n . 15.01.2024 https://m.edsoo.ru/00adf306
XUMHYECKHE CBOMCTBA
32 Hcnonb3oBanne HUTPATOB 18.01.2024 bubmuotexa [JOK

M COJIE aMMOHHUS B

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



https://m.edsoo.ru/00adec8a
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KayecTBE MUHEPATbHBIX
ynoOpenuit. XuMuieckoe
3arpsi3HeHNE
OKpY’KalomIel cpe/ibl
COETMHEHUSIMH a30Ta

dochop. Oxcun dpocdopa
(V) u pochopras

bu6mmoreka [IOK

33 KHCJIOTA, (1)I/I3I/I‘IefKI/Ie u 22.01.2024 https://m.edsoo.ru/00adf68a

XUMHYECKHE CBOICTBA,

MOJIy4YeHue

Hcnons3zoBanue GocdaTton

B KaueCTBE MUHEPATbHBIX Eub 1OK
. uoIMoTeKa

34 y,[[06peHI/I%. 3arpsi3HeHue 25.01.2024 httos://m.edsoo.ru/00adfc20
MIPUPOJIHON Cpeibl
dbocharamu
Yraepon,

35 pacnpoCcTpaHEHHE B 99.01.2024 bub6nuorexa [IOK
npupoje, puzndeckue u https://m.edsoo.ru/00adfd9c
XMMHYECKHUE CBOMCTBA
Oxcunsl yriaepona, ux
busnueckue u
XHUMHYECKHE CBOMCTBA. bu6mmoreka [JOK

1.02.2024

36 DKOJIOTHYECKHUE 01.02.20 https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBSI3aHHBIE C
okcuzom yriepona (1V)

37 VYronpHasg KucioTa u eé 05.02.2024 bubmuorexa [JOK

COJIN

https://m.edso0.ru/00ae006¢



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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[TpakTuyeckas pabora No
4 no teme "llonyuenue

bubmuoreka [JOK

38 YHICKHCIOTO Tasa. 15.02.2024 https://m.edso00.ru/00ae027e
KadectBenHnas peakiys Ha
KapOoHaT-MOH"
[TepBoHauasibHBIE

39 MOHATHS 00 OPraHUYECKUX 10.02.2024 bubnmoreka [JOK
BEIIECTBAX KakK O https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepo/ia
Kpemuuii u ero bubnuorexa [JOK

40 22.02.2024
COETUHEHUSI https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne
5. Pemenue
JKCIIEPUMEHTAIIBHBIX bubnuorexa [JOK

41 26.02.2024
3ajJa4 1o TeMe https://m.edsoo.ru/00ae0bf2
«Baxuelnme HeMeTaLIbI
1 UX COeTUHEHUS
KonTponbhas padorta Ne3
no teme «BaxHeine bu6mmoreka [IOK

42 29.02.2024
HEeMeTaJlJIbl U uX https://m.edsoo.ru/00ae0el18
COCTUHEHHUS
OO01mas xapakTepucThKa
XHUMHYECKHUX 3JIEMEHTOB
— METaJIOB. bu6mmoreka [JOK

43 04.03.2024
Metannuueckas CBI3b U https://m.edsoo.ru/00ael103e
MeTaJInyecKas

KpUCTAJUTMYECKas
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pemérka. Pu3ndeckue
CBOICTBa METAJLJIOB

XMMHUYECKUE CBOUCTBA

METaJLJIOB. bubmuoreka [JOK
44 7.03.2024
DNEKTPOXUMHYUECKUN Psijt 07.03.20 https://m.edso0.ru/00ae1156
HaIpsKEHUN METaJUIOB
Oo6mmue crocoOb!
MOJTyYEHUST METAIIJIOB.
CHJIaBI)I. Brruncnenus mo B 6 ]_[OK
HOIHMOTEKA
45 ypaBHteHﬂM XUMHYECKHUX 11.03.2024 https://m.edsoo.ru/00ae1156
peakiui, eCliu OJIUH 13
peareHTOB COACPKHUT
MPUMECH
[TonsTre o Koppo3uu bubnuorexa [JOK
40 METaJIOB 14.03.2024 https://m.eds00.ru/00ae1278
bu6mmorexa [IOK
47 [Hernoursie merael 18.03.2024 https://m.edso00.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI 91.03.2024 bu6mmoreka [IOK
HaTpus U Kanus https://m.edsoo.ru/00ae14b2
[IenouHo3eMeNbHBIC Bu6 10K
noIMoTEKA
4 - i 4.04.2024
9 MeTamzH KaJIbIIH 04.04.20 https://m.edsoo.ru/00ae15e8
MarHui
Baxnetimme coemnHEHUS bubmuoreka [JOK
50 08.04.2024
KaTbITHS https://m.edsoo.ru/00ae15e8
5y | OOcomernen 11.04.2024

cUCTeMaTH3aIusI 3HaHUI
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JKécTtkocTh BOIBI U

bubmuoreka [JOK

52 15.04.2024
CHOCOOBI €€ yCTpaHeHUs 5.04.20 https://m.edso0.ru/00ae1886
[TpakTuyeckas pabora No
K
53 6 Mo Teme eCTK"OCTb 18.04.2024 bubmuoreka [JOK
BOJBI I METOJBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHUs"
. bubnmoreka [JOK
4 22.04.2024
S Amommini 04.20 https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOMCTBA 95 04.2024 bubnuorexa [JOK
OKCHJIa ¥ TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 XK 29.04.2024
cIes0 9.04.20 https://m.edso00.ru/00ae1d86
OKCI/II[I)I, FI/I[IpOKCI/IIII)I nu
bu6mmoreka [IOK
57 1 .05.
((:IOIJII)H wenesa (1) nxenesa 02.05.2024 https://m.edsoo.ru/00ae35e6
gg | OQooduennen 5 06.05.2024
cucreMarui3anusa 3HaHUU
[IpakTuueckas padora Ne
7. Pemienue
JKCIIEPUMEHTAIIBHBIX bubnuorexa [JOK
59 13.05.2024
3aja4 110 TEME https://m.edsoo.ru/00ae3de8
«Baxueiinye MeTanibsl U
UX COEIUHEHUS
Brruncnenus mo Bu6 OK
60 YpaBHEHUSIM XUMHYECKHUX 16.05.2024 nosmoreka L1

peakiuii, eciiu OJMH U3

https://m.edsoo.ru/00ael 750



https://m.edsoo.ru/00ae1886
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peareHToB J1aH B U30BITKE
WJTU COJIEPIKUT MPUMECH.
Brrancnenus maccoBoit
JIOJIA BBIXOJ1a TTPOJTYKTa
peakuu

O06006111EHE U

61 y 20.05.2024
CUCTeMaTu3alysl 3HaHUH
KonTponbnas padorta Ne4
62 1o teme «Baxuernmue 93.05.2024
METaJUIbl U UX
COETUHEHUS»
BemecTBa u maTepuaisl B BuG 10K
noIMoTeKa
7 27.05.2024
63 HOBCCAHCBHON AKISHH 05.20 https://m.eds00.ru/00ae3f50
YeJIoBeKa
64 XI/IMI/I‘IGCKO@V?;an?ISHCHI/Ie 30.05.2024 bu6nuorexa [IOK
OKpY>Karolleu cpeibl https://m.edso00.ru/00ae4270
65 Ponp xumuu B perieHnn bub6nuorexa [IOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
PesepBHbIit ypoK.
66 0 60g eHI/IeyII/: bubmuoreka [JOK
B . https://m.edsoo.ru/00ae0d0a
CUCTEMaTHU3als 3HAaHUI
PezepBHbIit ypoK.
U 60(133 eHHeyE BuGsmorexa [OK
B . https://m.edsoo.ru/00adb33c
CUCTEMaTHU3alis 3HAaHUH
68 PesepBHBIil ypoOK. bubnnoreka [JOK

O0600111eHE U

https://m.edsoo.ru/00ad9ch2
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cucTeMaTu3anusd 3HaHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

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

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

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA
Xumus

["a6puensa O.C. Octpoymon U.I'. Cnaakos C.A.
8

5-¢ u3ganue, mepepadoTaHHOE

AO «MznarensctBO «IIpocBemieHue)

bazoBslit ypoBeHb (YU4ECOHHK)

Xumus

["a6puensa O.C. Octpoymon U.I'. Cnaakos C.A.
9

5-¢ u3ganue, mepepaboTaHHOE

AO «M3parensctBO «IIpocBenienune

ba3oBslit ypoBeHb (YUCOHHK)

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
HMHTEPHET
https://m.edsoo.ru/ff0d210c
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