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HOACHUTEJBHASA 3AIINCKA

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

[Iporpamma no xumuu Aa€T MpEACTABJICHHE O LIENIAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIEepIKaHHeE,
IpeIyCMaTpPUBAET PACIPECIICHHE €ro IO KjaccaM M CTPYKTypHpOBaHHUE IO
paszzenraM M TemMaM MpOorpaMMbl MO XHWMHUHU, OMPENEISeT KOJIMYECTBEHHbIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHAYEMYIO
MOCJICIOBATEIHbHOCTh M3YYCHHUS XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydYarommxcs, OMpeaAessieT BO3MOXKHOCTH TpeaMeTa IS
peanu3anuu TpedOBaHM K pe3yabTaTaM OCBOEHHUS OCHOBHOUM 00pa3oBaTesbHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TakKe TpeOOBaHMIA
K pe3yibTaTaM OOydeHHs XMMHUH Ha YpPOBHE IleJiel W3y4yeHUs MpeaMera H
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromerocs Mo
OCBOCHHIO YU4E€OHOTO COJIEPIKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIierocs, ero NpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT HOpMUpPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUud U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX PEHICHUS II100aTbHBIX
po0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETHUECCKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3aliiil  BO3MOXXHOCTEH JUISI CaMOPa3BUTHS W
dbopMHupOBaHUA KYJIbTYphl JIMYHOCTH, €€ oOmed u (PyHKIHOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIILICHUS U TBOPUYECKHX CIIOCOOHOCTEH
0oOy4Jaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOM y4E€OHOW NIeATEeNbHOCTH,
AKCIIEPUMEHTAIILHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHATILHOM JCSITEIBHOCTH;

3HAKOMUT CO CHEIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
IIEJIOCTHOTO  B3IUIsJla HA EIUHCTBO TMPUPOABI U  YEIIOBEKa, SIBIISICTCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPAaMOTHOCTH
oOydJaronmxcs;

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

JlaHHble HaMpaBiIeHHUS B OOYYEHUHU XMMHU 00ECIIEUMBAIOTCS CHEIMPUKOMA
comepkaHusi y4eOHOro TMpeaMeTa, KOTOPBIA SBISETCS TEAarorudeckKu
aJanTUPOBAHHBIM OTpaKeHHEeM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHUAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIer0 0Opa30BaHUsS OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIUMHKCS CHCTEMBI IMEPBOHAYAIBHBIX TMMOHATUA XUMUH,



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

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

— AQTOMHO-MOJIEKYJISIPHOTO YUY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBiICHUNA 00 dICKTPOIUTHYSCKOM JTUCCOIMAIIMKM BEIISCTB B
pacTBOpax.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE SMIMPUYECKHU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHMe mporpaMMbl 110 XHUMHH CIIOCOOCTBYeT (DOPMUPOBAHHIO
MPEJICTABICHUS O XHUMHUYECKON COCTaBJAIONICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XUuMHUM MPOUCXOUT C MPUBIICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX Yy4eOHBIX mpeameToB: «OKpyKalomUid MHPY,
«bunonorusa. 5-7 knaccel» u «Pu3nKa. 7 KIacc.

[Ipy wm3ydeHMH XUMHUHA TIPOUCXOAUT (OPMHUPOBAHWUE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JESITEILHOCTH YEJIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB
MHpPOBOM KyJIbTyphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (D)aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, sS3blka HayKH, B MPUOOIICHUN K HAYyYHBIM METOJaM IO3HAHHS IPpHU
W3YYEHUH BENIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTHHU
MMO3HABATENIbHBIX YMEHMA M WX MPUMEHEHWHW B Y4eOHO-TIO3HABATECIBLHOW U
y4eOHO-UCCIIeI0BATEILCKON JICSITEIIBHOCTH, OCBOCHUU TPAaBWI 0E€301acHOTO
oOpallieHHs C BEIeCTBAaMH B IMIOBCETHEBHOM KU3HHU.

[Ipu wu3ydyeHHMM XWMHUM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS
BXHOEC 3HAUCHUE ITPHUOOPEIIN TaKue IEIIH, KaK:

— (GOpMHpPOBAHUE WHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIHHOMY MPUHATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHLCS K OBICTPO MEHSIOIMIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOYYEHHs] Ha CHCTEMaTU4YecKoe MpHOOIIEeHUE
00y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON NESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (POPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XAMHH;

—  ofecriedyeHre  YCJOBHMi,  CIOCOOCTBYIOIIMX  MNPUOOPETEHUIO
OoOyJaronMMUCs  OMbITa  Pa3HOOOpPa3HOW  JEATETLHOCTH, TIO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIINX
YHUBEpPCAIBHOE 3HAYEHHUE ISl PA3JIMYHBIX BUIOB ACSATEIbHOCTH;

— QopmupoBanue o0meH (HYHKIIMOHATIEHON H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATh W OICHWBATH SIBJICHUS



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

— QopMmupoBaHue y O0O0ydYarOIIUXCS TyMaHUCTHYECKUX OTHOIICHUM,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduis W  HaNpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

OO0miee 4YMCIO YacoOB, OTBEAEHHBIX ISl M3YYCHHUS XUMHU Ha YpOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHumsl, cocTaBisieT 136 dyacos: B 8 kiacce — 68 yacos
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMHUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiecTtBa. du3nueckue CBOWCTBAa BEHIECTB. ATpPETaTHOE COCTOSIHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

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

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAsE aTOMHAas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBast 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHECHHH.

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

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XHMHUYECKHE YpPAaBHEHHS.
Knaccudukanus xuMudeckux peakiui (COeIMHEHUS, Pa3I0KEHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpuu
U npuéMamMu oOpalieHus ¢ JabopaTOpHBIM O000PYIOBaHUEM, H3YUYCHHE W
onmucaHue (PU3NYECKUX CBOWCTB OOpa3I[OB HEOPraHWYECKUX BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBIeHUE BOCKA, TAsTHUE JIbJIa, pAaCTUpPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIOJICHWEe ¥ OMNHCAaHUE MPU3HAKOB TMPOTEKAHUS XWMHUUYECKHX
peakimii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuaa meau (1) nmpu HarpeBaHuu, B3aMMOICHUCTBHE
xenesa ¢ pactBopom conu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTa,  (QWIbTPOBAHWE,  BbIMApUBAHUE,  JUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOIIOJECHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMS MacChl, CO3/TaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBDIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmecsh razos. CoctaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimopoga B Mpupoje, (Pu3ndeckue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunwl. [Ipumenenne kuciaopoma. CrocoObl
MOJIy4eHHUsS] KUCTOpoAa B JIA0OpaTOpw U MPOMBINUICHHOCTH. Kpyrosopor
KHcJopoa B mpupoze. O30H — ajuIoTpoIiHas MOAUGUKAIUS KUCTIOPOa.

TernoBoit 3pPexT XUMHUYIECKON peakiuu, TEPMOXUMHUUECKUE YPAaBHEHHSI,
9K30- U JHJIOTEPMUYECKHE pEeaKIuu. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCHJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopoa — snemeHT u mpoctoe BemiecTBo. HaxoxkaeHue Boaopona B
npupone, (u3MUECKHUEe W XUMHUYECKHE CBOWCTBA, MPHUMEHEHHE, CIOCOObI
noxyuyenusi. KUcioTel u comu.

MousipHbIit 00BEM Ta30B. Pac4E€ThI M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBopsl.
HaceplllieHHbIE U HEHACHIIIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBasi 107 BEHIECTBA B PACTBOpE. XHWMHUYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE W B KU3HU 4elioBeKa. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYUCTKA IPUPOTHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromiie (OCHOBHbBIEC, KHUCIOTHBIC, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MUecKue W XHUMHUUYECKHE
CBOKCTBA OKCUJIOB. [lomydeHne OKCUuI0B.

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

Kucnotel. Knaccudukamnus kucnor. Homenknatypa kucior. @usznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimioB H. H. bekerosa.
[Tomy4yeHue KUCIIoT.

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

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAKOMJICHHE C
oOpa3liaMi OKCHJIOB M OIIMCAaHHUE WX CBOMCTB, IIOJydeHHE, COOMpaHWme,
pacrio3HaBaHWE U H3Yy4YEHHE CBOWCTB BOJOpOJa (FOpPEHHUE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (1) (Bo3MoxkHO MCTIONIb30BaHUE BUIEOMATEPUATIOB),
HaOroIeHre O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHHE
OCOOEHHOCTEW pPAcTBOPEHHS BEHIECTB C PAa3IMYHON  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpacKM HWHJMKAaTOPOB B pAacTBOpax KHUCIOT U IIEJI0YEH, U3YyUYEHHUE
B3aumojiericTBus okcuaa meau (Il1) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C
METaJUIaMHU, PEAKIMN HEUTPAJIU3ALINY, ITOJTYYEHUE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOTO MeETajila JpPYyTMM W3 pacTBopa COJM, PEUICHHE
AKCIEPUMEHTANIbHBIX 3aJlady Mo Teme «BakHeillne KiIacchl HEOPTraHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
iemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XHUMH4YeECKasi CBS3b.
OxHcINTeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JeMeHTOB. [loHsATHE O
IpyInax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE W WIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCH/JIbI ¥l THIPOKCHIBI.

[Tepnoanueckuit 3akoH. [lepronanueckas cucTreMa XUMHYECKUX JIEMEHTOB
H. WN. MenneneeBa. KoporkomepuogHas # JJIMHHONEPUOAHAs (HOPMBI
[lepuonnyeckoit cucrembl xumuueckux d3yemeHtoB JI. U. Menneneesa.
Ilepnoner u rpynmbl. PU3HYECKUHA CMBICI IMOPSAAKOBOTO HOMEPA, HOMEPOB
MIEPHUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX saep. M3oTombl. DIJIEKTPOHBI.
CtpoeHue 3IeKTPOHHBIX 00010YeK aTOMOB TEPBBIX 20 XUMUYECKUX AJIIEMEHTOB



[Tepuomnueckon cucremsl [. M. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepunogunueckoii cucreme 1. . Menneneena.
3aKOHOMEpPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAIUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB I10 TPYIIaM U IEPUOIAM.
3nauenue Ilepumoamueckoro 3akoHa u llepuonnueckod  cCUCTEMBI
XUMHYECKUX DJIEMEHTOB JIJIsl Pa3BUTHS Hayku W npaktuku. J[. . MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumuueckas cBs3b. KoBaneHTHast (ToyissipHas M HEMOJSpPHAs) CBA3b.
DIIEKTPOOTPULIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINH.
ITpouecchl OKKCIIEHNsI U BOCCTAHOBIIEHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3y4YeHHE OOpa3IOB BEIIECTB METAJJIOB U HEMETANIOB, B3aUMOJICHCTBUE
TUIPOKCHUAA LIMHKA C PacTBOpPaMU KHUCJIOT U LIEJIOYEH, IMPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOLUX TPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI
(ropenue, peakiu pas3ioKeHHs, COSTUHEHU).

Meostcnpeomemmnule ceazu

Peanu3zanuss MexnpeaMETHBIX CBS3€l MpPU U3YYCHUU XUMHUU B 8 Kjacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mMe ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4dHbIM (pakT, TUIOTE3a,
TEOpUsi, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKAIUs, [EePUOIUIHOCTD,
HaAO0JII0/ICHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

dusznka: marepusi, atoMm, 3JIEKTPOH, IMPOTOH, HEWTPOH, HWOH, HYKIIH],
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHM 3apsil, BEILECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSIHHUE BEIIECTBA, ra3, (PU3WYECKUE BEJIMYMHBI,
€UHULIBI U3MEPEHUSI, KOCMOC, ITAHETHI, 3BE311bI, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo M XMMHUYECKasl peaKkuus

[Tepnoanueckunt 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIIEMEHTOB
. N. MenpneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHU CBOWCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblUHUs U HX
COCMHEHUN B COOTBETCTBHUU C IOJIOKEHHEM 3JIEMEHTOB B llepuomnueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BUbl XUMHUUECKON CBSI3U. THIBI KPUCTATUITMYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THINA KPUCTALUIMYECKOW PEIIETKU
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHAYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3jIMYHbIM Kjlaccam
HEOPraHMYECKUX COCIUHEHUMN, TEHETUUECKAs CBSI3b HEOPTaHWUYECKUX BELIECTB.

Knaccudukanys XxuMAYeCKHX peakiuid MO0 Pa3jIuvHbIM IMpU3HaKaM (10
YHUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY (D PeKTy,
[0 W3MEHCHHUIO CTEIEHEW OKHUCICHUS XHMHUYECKHX  DJJIEMEHTOB, IO
00paTUMOCTH, MO YYACTHIO KaTtaju3aropa). OJK30- U SHIOTEPMHUYECKHE
peaKUHH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsiTe o ckopoctu xuMudeckou peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XHUMHUYECKMX peakuusix. I[loHsiTHE O TOMOT€HHBIX H



reTeporeHHbix peakuusx. llonstue o karamuse. IloHsATHE O XUMHUYECKOM
paBHOBecUU. DaKTOpHI, BIMSIOMINE HA CKOPOCTh XUMHUYECKON pEAKUUH U
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTPONUThl. KaThoHbl, aHMOHBI. MexXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIHUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEaAKIUid HOHHOTO
oOMeHa, TIOJIHBIE U COKpalléHHbIE WOHHBbIC ypaBHEeHMs peakuuii. CBoiicTBa
KHUCIIOT, OCHOBAaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOM
nucconuanvu. KauectBeHHbIE peakin Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJIENSAMHU KPUCTALUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpusl), HUCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
ANEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MpoOliecca IUCCOLMAIUMU KHUCIIOT,
IesIo4eit u coseit (B0O3MOKHO HUCIIOIB30BaHME BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIONIUX NMPU3HAKA MPOTEKAHMS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIH
(ropenue, peakuuu pa3JokKeHus, COEIMHEHNA ), pacrio3HaBaHHE
HEOPraHMYECKUX BEHIECTB C IMOMOUIbIO KAUYECTBEHHBIX PEAKIMHd HAa HOHBI,
pELIEHNE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTannsl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHn okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCcTBHE C METAJJIaMH, HEMETajulaMH, LIeJIo4aMu). XJIOPOBOIAOPO.
ConsiHast KucnoTa, XMMUYECKUE CBOMCTBA, MOJTy4YeHUE, MpuMeHeHue. JleiicTBre
XJIOpa W XJOPOBOAOpPOJAa HA OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
Hax0JICHUE B MIPUPOJIE.

O6mrast  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTEepHbIE CTENeHN OKUcieHus. CTpoeHue U (pu3nIecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  Cepbl. AJUIOTPOMHbBIC
MoAuUKAIMK KUCTIOPOIa B cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, GU3MYECKue U XHUMHYEeCKHe CBoicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KUCIOTHBIX OKcHuoB. CepHasi Kuciora, (Qu3nyeckue u
XUMUYECKHME CBOMCTBa (0OIME Kak TPEACTABUTENs Kiacca KHUCIOT |
cnerupuyeckre). XMMUYIECKHUE PEAKIUH, JISKAIIHE B OCHOBE MPOMBIIIIICHHOTO
cnocoba moixy4yeHus: cepHoil kucioTel. IIpumenenune cepHoil kuciotel. Conu
CePHOIl KHCIIOTBI, Ka4eCTBEHHAs! Peakuys Ha Cyab(ar-noH. HaxoxaeHue cepel
U €€ COeAUHEHU B mMpuUpoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl
COCIMHEHUSAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/yXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

Obmas xapaktepuctuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIC CTEMNEHH OKHUCIEeHUsA. A30T, pacOpoCTpaHEHHE B



npupoje, husndeckue u XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.
AMMHaK, ero pU3nyecKue U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KadecTBeHHast peakiysi Ha MOHbI aMMOHUSA. A30THasi KUCJIOTa, €€ MOoJydeHue,
du3nueckue M XUMUYECKHE CBOMCTBa (00IME Kak MpeCTaBUTENsl Kiacca
KUCIOT W crnenuduieckue). VMcnonp3oBaHue HUTPATOB M CoOJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIC TOXKIH, 3arpsI3HEHNUE BO3yXa, MOYBBI
u BojioéMoB). docdop, amnorponubie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoictBa. Oxcun docdhopa (V) u  dochopnas xucnora,
du3nyueckre U XMMUYECKUEe CBOMCTBA, notydeHue. Mcnonb3oBanue docdaros B
KauyeCTBE MUHEPAJIbHBIX yI00PEHHI.

O6mass  xapaktepuctuka oanemMeHToB |IVA-rpynmnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpPHBIC CTENEHU OKUCIEHUA. YTJEPOJ, aNIOTPOIHBIC
MOJAU(PUKALIUKA, PACTIPOCTPAHEHHE B TPHUPOJE, (PU3NYECKUE U XHUMHUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriaepona B npupone. OKCUbl yriaepoa,
uX (QU3NYECKHEe U XUMUYECKHE CBOWCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYCHHE U NMPUMEHEHUE. DKOJIOTHUECKHE MPOOJIEMbl, CBI3aHHBIE C OKCHUIOM
yraepoga (1V), rumoresa riao0anbHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kucimora u €€ CcoiaM, UX (U3MYECKHE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHHUE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIJICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEIIECTBAX Kak o
COCIMHEHUSIX YTiiepojaa (MeTaH, dTaH, STWUJICH, alleTHUJICH, 3TaHOJ, TIUIEPHH,
yKCyCHasi KucioTa). [lpupopHple HCTOYHHUKU  yrIEBOAOPOAOB  (yroib,
PUPOAHBIN Ta3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — M 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
okcuae kpemuus (1V) u kpemuueBoit kuciaote. CHIMKATBI, UX UCIOJIb30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeimre cTponTebHbIe MaTePHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodemMbr 6€30macHOTO HCOIb30BaAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHue O0Opas3IoB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOM
KHCJIOTBI, TPOBEICHHE KAYECTBEHHBIX PEAKIIU Ha XJIOPHUI-UOHBI U HAOI0IeHNE
MIPU3HAKOB UX MPOTEKAHMUS, OIBITHI, OTPAKAIONIINE (PU3NUECKHE U XUMHUYECCKUE
CBOWCTBa TQJOTCHOB M WX COCIUHCHWHA (BO3MOXKHO HCIOJIB30BaHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pas3lamMu XJIOPUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa IOJ JEUCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3Y4YEHHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHCIOTBI, TMPOBEIACHUE
KaueCTBEHHOW peakiuu Ha cylnbdar-uoH u HAOMIOJEHUE TMpU3HaKa e€
MPOTEKaHus1, 03HAKOMJICHHE C (PU3MUECKUMHU CBOWCTBaMHU a30Ta, pochopa u ux
COETUHEHUN (BO3MOXXHO HCIOJB30BaHUE BHUAEOMATEpHUaNoB), oOpaslaMu
a30THBIX ¥ (POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, pacIiO3HABAHUE U
M3y4eHUE CBONCTB aMMMAaKa, NPOBEICHUE KAYECTBEHHBIX DPEAKIU Ha HOH



aMmMmoHMsi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOW KHCIIOTHI C MEJbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YUEHHE MOJCIICH KPHUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE ¢ IPOIECCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJy4eHHEe, cOOMpaHHUe, paclo3HABaHHWE W HM3yYCHUE CBOWUCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M U3YyYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BakHeile HeMeTauIbl 1 UX COSTUHCHUSY.

MeTaJiibl 1 X COeAMHEHHUS

OO0miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaJUIOB Ha
OCHOBaHMU X MOJIOKEHUS B [Ieproinyeckor CUCTEME XUMUUYECKUX DJIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTajuioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKas KPUCTALIMYECKAs PEHIETKA. DJIEKTPOXUMUUYECCKUMN P
HANPsDKEHUM MeTauioB. DU3MYECKME M XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPATIOMUHUM, OPOH3a) U UX IPUMEHEHHUE B OBITY U IIPOMBIIIICHHOCTH.

[llemounble  MeTauibl:  MoJio)keHWe B lleproamueckor  cucreme
XAUMUYECKUX 31eMeHTOB [. . MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NHpHMEpPE HATPUS U
kanusi). OKCUAbl W TUAPOKCUJIBI HATpusi W Kanud. IIpuMeHeHue IeIouHbIX
METAJJIOB U UX COCJTMHECHUH.

[[lenoyHoO3eMeENbHBIE METaIJIbl MarHuid W KaJbLIMK: IIOJIO)KCHHUE B
[lepuonnueckont cucreme xumudeckux osnemeHtoB JI. WM. Mengeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXAEHHE B mpupoje. Puzmyueckne M XUMUYECKUE
CBOMCTBa MarHusi W Kajiblius. BaxkHeWlne coequHEHUs Kaablius (OKCH],
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHUX
snemeHToB [[. M. MeHneneeBa, CTpo€HHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMuHUs. AMQOTEepHBIE CBOMCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nonmoxenue B [leppoanyeckoil CUCTEME XMMHUYECKUX AJIEMEHTOB
. 1. MenneneeBa, CTpOCHHE aTOMa, HAXOXKJICHUE B npupoje. Ousnyeckue u
XHMHYECKHE CBOMCTBA skesne3a. Okcuabl, THAPOKCHABI U coym kene3a () u
xenesa (11l), ux cocras, cBoiiCcTBa U MOTyUYEHHUE.

Xumuyeckuii IKCnepumMeHm:

O03HAKOMJICHHE ¢ oOpaslaMyd METaJNIOB M CIIaBOB, MX (DHU3UYCCKHUMHU
CBOWCTBaAaMHU, HW3YyYECHHE PpPE3YJbTATOB KOPPO3UHU METALUIOB  (BO3MOXKHO
HCIIOJBb30BAaHNE BHACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJblIMsl W HATPHUS C BOJOM (BO3MOXXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPU3HAKOB IPOTEKAHUS
KAa4eCTBEHHBIX PEAKIM HA NOHBI: MarHus, KaJlblUs, ATFOMUHUSA, [INHKA, )KeJIe3a
(1) wm xenesa (IIl), memu (IlI), HaOmrONEHWE ¥ ONMHCAHHE TIPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpHs, Kaausl MU Kalblus (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HCCIeAOBaHHEe aM(pOTEPHBIX CBOWCTB
TUIPOKCUAA ATOMUHHUS U THAPOKCUIA LIMHKA, PEIIEHUE 3KCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «Bakaeinmmne MeTanIbl 1 UX COCIMHEHUS.

XuMUA ¥ OKpY:KaLIas cpeaa



BemectBa 1 Marepuasibl B MOBCEIHEBHOM *U3HM 4enoBeka. bezomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMUUYECKHUX peakiuil B ObiTy. [lepBas momornis npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIoIIeH cpebl (mpeaeinbHast JOmyCTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJK). Ponp xumMuum B penieHuu
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB MaTepHaNIOB (CTEKIIO, CIIJIABbl METAJIOB, TIOJIMMEPHBIE
MaTepualbl).

Mescnpeomemmunie ceazu

Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPU U3YYEHUH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATUM, SBIAIONIMXCA CHUCTEMHBIMU IS OT/AEJBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TTOHITHS: HAYYHBIA (paKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KiIacCU(PUKALUs, NEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®duzuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIU],
U30TOMBI, PaJUOAKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsij], MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUAIEKTPUKH, (DOTOIIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€  COCTOSIHME  BEIleCTBa, Tra3, pacTBOp, PacTBOPUMOCTb,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3WYECKUe BEJIUYMHBI, €IUHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATHHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE TMOPOJIBI,
I0JIC3HBIC HCKOIIaeMble, TOTUIUBO, BOJHbBIC pecypcehl.



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

JINYHOCTHBIE PE3YJIBTATDBI

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

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBaTbCA CUCTEMOM TIO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUA U
pacIIMpEeHne ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, 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 HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHU B  KOJUIEKTUBE, KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIENOBATEILCKOM, TBOPUYECKON W JIPYTUX
BUJIAX JICSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATEILHOCTH
IIPY BBITIOJTHEHNW Y4€OHBIX, TO3HABATEIBHBIX 33/1a4, BHITOJHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JlaHMM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJICHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  TMpolecce dTOM  yueOHOM
JNEATEIbHOCTH, TOTOBHOCTH OLICHMBATH CBOE MOBEICHUE M IOCTYIKH CBOUX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU IMOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TPEACTABIIEHUS O BEUIECTBE U XUMUYECKON PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISAIOLINE
OCHOBY JIsl TOHMMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOJHOM CPENION, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

M03HAaBaTeJIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBIC /i OOBSCHEHUS HAOIIOMAEMBIX IMPOIECCOB U
SIBJICHHM, TMO3HABATEIbHOW, MH(GOPMAIIMOHHON M YWUTATEIhCKON KYJIbTYpPHI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATEIBbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMU  TE€XHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEeC K OOYYEHHWIO W TO3HAHUIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIEIOBATEIHCKOM
NEeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 00y4YEHUS B
JladbHEHIIIeM;

4) popmMupoBaHHSs KYJbTYPHI 310POBbSI:

OCO3HAHWE LIEHHOCTH >XU3HW, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3J0OPOBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIECACTBUN U
HETIPUSITHE BPEIHBIX TPHUBBIUEK (YIMOTPEOJEHUS alIKOToJisA, HApPKOTHUKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOZICHUS TMpaBUI  OE30MAaCHOCTH  MPH
oOpanieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY M peajbHOM KU3HU;

5) TpyA0BOro BOCIIHTAHHS:

UHTEpEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVUBUIYAIbHON  TPaeKTOpUM TMPOJOJDKEHUST 00pa3oBaHUsl C  y4€TOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JOrNYeCcKOro BOCIIMTAHUS

AKOJIOTUYECKU I€JeCO00pa3HOE OTHOIIEHHWE K MPHUPOJE KAaK HMCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBaHUs, HOHUMAHNUE LIEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MUEeCKOMY U TMICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
npaBui OE30MacHOTO TMOBENEHUS TpH paboTe C BelIeCTBAMHM, a TaKXKE B
CUTYaIIMIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, IS
pelIeHusT 3aJlay, CBSI3aHHBIX C OKpPYXKAIoIIeW MPUPOJHON Ccpemout, s
MOBBIIICHUS YPOBHSA JKOJIOTHYECKON KYJIbTYpPbI, OCO3HAHHUS TJ100aIbHOTO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33pPEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT H JApPYyroe.),
KOTOpBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHWM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IPEICTaBIICHUE O IEeJOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCaJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIIbHOMY
TJIAHUPOBAHMIO U OCYIIECTBICHUIO yUeOHOM eI TeTbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAIbHBIE YUeOHbIe 1eiicTBUSA

ba3oBble 1ornueckue AefMcTBU:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS MPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABINBATh B3aUMOCBS3b C IPYTUMH TIOHSITHSIMU), UCTIOJIb30BATh
MOHATHUS JUTsl OOBSCHEHUS OTACIBHBIX (DAaKTOB U SIBJICHHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUHM sl KIacCU(UKAIMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKivii, yCTaHABIUBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKIY OOBEKTAMHU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKIACHUS (MHIYyKTUBHBIE, NEAyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPUMEHSATh B TPOIECCe TMO3HAHUS TOHATHS (MPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HUCIOIb3yEMbIC B
XUMUH, TPeoOpa30OBhIBATH IMHUPOKO TMPUMEHSEMBIE B XHMHH MOJIEIbHbBIE
MIPEACTABJICHNS] — XUMHUYECKHI 3HAK (CHMBOJI 3JIEMEHTA), XUMH4Ieckas opmyra
1 ypaBHEHHE XMMHUYECKOW PEaKIMU — MPHU PEIICHUH y4eOHO-TI03HABATEIhHBIX
3amady, ¢ y4€TOM OTUX MOJCIBHBIX  TPEJICTABICHUN  BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKK HM3Y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHYECKUX  pPEaKUud, BBIABIATH  OOIIUE
3aKOHOMEpPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3M W MPOTUBOpEUUsS B
U3y4aeMbIX IIPOLEeCCax U SIBJICHUSX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

yYMEHHUE UCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KaUY€CTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KAayeCTBE OCHOBBHI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIILHOCTH BbICKA3bIBAEMBIX CYXKICHUH;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKMX HJKCIEPUMEHTOB, yMEHHE HaOmoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (popMyIupoBaTh 0000IICHUS
U BBIBOJIBI MO pe3yibTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIIATh
OTYET 0 MpoeTaHHON padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMpATh, aHATU3UPOBATH U HUHTEPIPETHPOBATH HH(POPMAIIHIO
pa3NUYHBIX BUAOB W (GOpM TMPEACTABICHMS, TMOJIy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

yMEHHUE MPUMEHSTh Pa3Iu4HbIe METOJIbI U 3alPOChl MPU TIOUCKE U O0TOOpE
uH(GOpPMAIIM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATEJIBHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJB30BaHUA MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIQJICHUE KYJIbTYpOH AaKTUBHOTO UCIOJIb30BaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpPMAIIUU U WUTIOCTPUPOBATH pEIIacMbie 3aa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki ¥ UX KOMOUHAIUSIMU;

YMEHHME HCIIOJIb30BaTh W AaHAJIM3UpPOBaTh B Ipolecce YydyeOHOU u
UCCJIEI0BATEIBCKON NEeATEbHOCTH uHbOpMaIHIO 0 BITUSIHUA
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSIHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIE J1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoj€ auayiiora u (Wiau) IAUCKYCCHHU) TIO
CyHmIeCTBY 00cCyXkaaeMoil Tembl, (OPMYyJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIMIOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHHSI TPEJCTaBJISATh IOJYyYECHHBbIE pPE3yJbTaThl I[O3HABATEIbHOU
NEATEIbHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
pPEe3yNbTaTOB  BBHITIOJIHEHUS XUMHYECKOTO OJKCIepUMEHTa (J1abopaTopHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YUEOHOTO
MPOEKTA);

YMEHHsSI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIbHOW M  HCCIIEIOBATEIIbCKON  JIEATEIbHOCTH IPU  PELICHUH
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE y4€Ta OOIIHMX MHTEPECOB U COIVIACOBAHUS
no3unuii  (0OCyXmeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbD»,
KOOPJMHALIMSI COBMECTHBIX JCHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KauyecTBa BBIMOJIHEHHOU pabOThI U ApyTHUE).

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHUE CAMOCTOSITENBHO ONPEAENSTh UEAN AESATENbHOCTH, INIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPHU HEOOXOIMMOCTU KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3 (HeKTUBHBIE CITOCOOBI PElIeHUs Y4eOHbIX
Y TIO3HABATENIbHBIX 33]a4, CAMOCTOSITEIbHO COCTABIIATh WJIH KOPPEKTUPOBATH
IIPEUIOKEHHBIM AJITOPUTM JEHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM



MOJTy4EHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEaKIIUsX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTHI, IIpejjaracMble B YCJIOBUH
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHON (denepanbHOl pabodeil MporpamMmon,
BBIJICJISIOT: OCBOCHHBIE 00YUYaIOIUMHUCS HAay4YHbIC 3HAHMS, YMEHUS U CHOCOOBI
nercTBul, creuuduyeckue Ui TpeAMETHOM 001acTH «XHUMHS», BUIBI
JNEATEIBHOCTH 10 TMOJY4YEHUIO HOBOTO 3HAHUS, €ro HHTEPIpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOyuenuss B 8 kJjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e PAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYIa,
XMMHUYECKUM 3JIEMEHT, IIPOCTOE BELIECTBO, CI0XKHOE BEILIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
U MOJIEKYJSIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs
Macca, MaccoBas J0Ji1 XUMHYECKOTO DJJEMEHTa B COCAUHECHUMU,
MOJIIPHBI ~ 00BEM, OKCHI, KHUCJIOTA, OCHOBAaHUE, COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl pPeaKkuusl,
KJ1accuuKaIis peakiyuii: peakiui COeTMHCHHS, PEaKIIMK Pa3I0KEeHHUS,
peakiMyu 3aMelIeHUus, peakiuu OOMeHa, SK30- M DHJIOTEPMHYECKHUE
peaKkimu, TEIIoBor 3P (HEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aToMa, aToMHas oOpOuTaab, paadyc aToma, XHMHYECKas CBS3b,
MOJIsipHAas U HEMOJIIpHAsh KOBAaJEHTHAs CBA3b, MOHHAs CBS3b, HOH,
KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAs
KOHIICHTPAIUs) B PACTBOPE;

e WUIKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATHM U
MIPUMEHSATH 3TU TTOHSTHS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIMOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBlIeHUS (HOpMyT
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e ONpENeNATh BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTENECHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCMHECHUAX, NMPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIAacCy
COeMMHEHMI MO (QopMyliaM, BUJ XMUMHYECKOW CBS3U (KOBaJEHTHAs U
MOHHAsl) B HEOPTaHUYECKUX COCIUHEHUSIX;

e packpsiBaTh cMbIch Ilepmommueckoro 3akona J[. 1. Menneneesa:
JEMOHCTPUPOBATh NTOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MOJOXKeHUs B [leproanueckoi cucreme,
3aKOHOB COXPAaHEHUsI MACChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHA ABOTajIpo;

e ONKCHIBATh U XapakTepu3oBaTh TabIM4Hyr0 ¢dopmy Ilepuoamaeckoit
CHCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3jiiyaTh TOHATUS «IJIaBHas
noarpymnma (A-rpynmna)» u «nodounas noAarpynna (b-rpymma)», mansie
1 OOJIBIIIE TEPUOABI, COOTHOCUTh 00O3HAYCHHS, KOTOPHIE UMEIOTCS B
tabmuue «llepuognmyeckass cucrema xumudeckux snemeHTtoB JI. .
MengeneeBay C YUCIOBBIMH XapPAKTEPUCTUKAMH CTPOECHUS ATOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsn sapa, oOIIee Yucio
AJIEKTPOHOB U PACHpEEICHUE UX MO JIEKTPOHHBIM CJIOSIM);



K

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

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

BBIUKCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »3JIeMeHTa 1o Qopmyiie
COCIMHEHUS, MACCOBYIO [IOJII0 BEIECTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

IPUMEHSTh OCHOBHBIE OIEpPAllMd MBICIUTEILHON JIEATEbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
M3YYCHHUS] CBOWCTB BEIIECTB M XUMHYECKUX pPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIEPUMEHT (PEaTbHBIN U MBICJICHHBIN);

clieloBaTh  MpaBUJiaM  TOJIb30BAHUS XMUMHUYECKOM mocylod U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIHUSMH I10 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo00pa3HbIX BeHIeCTB (BOJOpPOAA M KHUCIOpPOJA), MPUTOTOBICHUIO
pacTBOPOB €  OIPEOCIEHHOM MAacCOBOM [JOJIEH PACTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKHUE DKCIIEPUMEHTHI 11O
pacro3HaBaHUIO PACTBOPOB IMIEJIOYEH W  KHCIOT C TOMOIIBIO
UHIANKATOPOB (JTakMyc, peHondTanenH, MeTUIOpaHX U IpyTre).

KOHIly oOyueHus B 9 KJiacce MpeJMETHBIC 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, CTEIIECHb
OKUCJICHHS, XMMHYECKas peakiusi, XHUMHUYECKas CBA3b, TEIIOBOM
ahdexT peaknuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, DICKTPOJMUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS NUCCOLMAIMUS, PEaKIIM HOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBeCHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKITUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCIEHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBsI3b (KOBAJICHTHAS,
WOHHAs, METAJUIMYECKas), KpHUCTaJUIMUecKass peumeTka, KOoppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW pEaKIuu, MPEeaeIbHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUH U
MIPUMEHSThH ATU NOHATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAILCHUIA;
WCIIOJIh30BaTh XMMHUYECKYI) CHUMBOJIUKY JJISI COCTaBJICHUS (HOpMYyI
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIU;

ONpEeNeNiTh BAJEHTHOCTh M CTEMNEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX PAa3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIACCy COCIWHEHUU To (opmysam, BHI
XUMUYECKON CBsI3U (KOBAJICHTHAsi, HWOHHAs, METaJuIMuecKas) B



HEOPTraHMYECKUX COCAMHEHUSX, 3apsJl HOHA 10 XUMHUYECKOU (hopMmyiie,
XapakTep Cpelbl B BOAHBIX PacTBOPAaX HEOPTaHMYECKUX COCIUHECHUH,
TUN KPUCTAIUIMYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBath cMbIica Ilepuommyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHUMAHHUE: OIHMCHIBATh U XapaKTepHU30BaTh
TabauuyHyro Gopmy [leproauueckoit CHCTEMbl XUMHUYECKHUX JIEMEHTOB:
paznyuaTh MOHATUS «TJIaBHas moArpynmna (A-rpynmna)» u «moOodHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIIHME TEPHOMABI, COOTHOCUTH
0003HaYEHUsA, KOTOPhIE HMEIOTCS B IEPUOJUYECKON TabmuIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHM CTPOCHUA AaTOMOB XHUMHUUYECKHX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO DJIESKTPOHOB U
pacripesiefieHe HX I10 JJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTHU B U3MEHECHHUH CBOMCTB 3JIEMEHTOB M UX COCJIMHEHUI B
npeaenax MajablX NEPUOAOB M TVIABHBIX MOJATPYHI C YYETOM CTPOCHUS
X aTOMOB;

KJIacCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBI,  HEOPraHUYCCKHE
BEILIECTBA, XUMUUYECKHE peaKIuy (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEIIeCTB, M0 TEIJIOBOMY 3(¢eKTy, Mo M3MEHEHHIO CTEeTeHEeH
OKHCJICHUS] XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIUE U CHEU(PUICCKHE XUMUYSCKUE
CBOMCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, IOJATBEPKAas OIHCAHUE
IpUMEpaMU MOJICKYJISIPHBIX U MOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKHUX PEaKIIUM;

COCTaBJISITh YPaBHEHHUS DJICKTPOIUTHUECKONM JIUCCOLMAIUM KHCIIOT,
LIEJI0YEN M COJIEM, TOJIHBIE W COKpPAIIEHHBIC YPAaBHEHUS PEAKLUN
MOHHOTO  OOMEHa, YpaBHCHUS  PEAKIHUH,  MOATBEPIKIAFOITUX
CYIIECTBOBAHME TCHETUUYECKOW CBSI3M MEXIY BEIIECTBAMHU Pa3IMUHbBIX
KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUM
MIOCPEJICTBOM COCTAaBJICHUSI DJICKTPOHHOT'O OajlaHCca 3THX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHMS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX IPEBpAIICHUN B pa3IWYHbBIX
YCIOBUSIX;

BBIYUCIISAITH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOTO »dJIeMEeHTa 1o Qopmyiie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
pPacy€Thl IO YPABHEHUIO XUMHUYECKON PEaKIINHU;

coONMo/IaTh  MpaBWJIa  TOJIb30BAHUS  XMUMHYECKOM  TOCYIO0M U
nabopaTOpHBIM 000pY/IOBaHWEM, a TakXKe TpaBWiia OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYECHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIUM, TOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM  XJIOPH-,
Opomuna-, wuoauA-, KapObonar-, Qocdar-, cuamkar-, cyiabdar-,
TUAPOKCU-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3YYEHHBIX METAJUJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEPAlMd MBICIUTEIBHON JEATENbHOCTH —
aHaMM3 W CHUHTE3, CpaBHEHHWE, OOOOIICHWE, CHUCTEMAaTHU3AIHIO,
BBISIBJICHUE TTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJI1 U3yUYEHUSI CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKlHi, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HAaHMs — HAONIOJCHWEe, U3MEPEHHUEe, MOJICIIUPOBAHNUE, YKCIICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KounyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NPOrpamMMbl padoThI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XHAMHS — BaxkHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' 1 IIPaKTUIECKOM https://m.eds00.ru/7f41837c
JeSTETbHOCTH YeJIOBEKa
BerectBa u xumuieckue bubmuorexa [JOK
1.2 15 1 1 :
peakuuu https://m.eds00.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoz. 6 bu6muoreka [JOK
' [Moustre 06 OKcumax https://m.edsoo.ru/7f41837c
59 Bognopon.Ilonsarue o 8 1 bu6muoreka [JOK
' KHCJIOTaxX U COJAX https://m.edso0.ru/7f41837c
53 Bopna. Pacteopsl. 5 1 1 bu6anoreka LIOK
' [TonsiTHEe 00 OCHOBAHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI BuG OK
2.4 HEOpPraHUYECKUX 11 1 1 nommoreka I

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

Htoro mo pazneny 30

Pa3znea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoenune aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[Tepuonuueckuii 3aKOH U

[Teproauyeckas cucrema
but6mmoreka [IOK

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

. . Menneneena.
CrpoeHue aToma

XUMHYECKasl CBS3b.

39 OkucnauTenbHo- 8 1 bubmuorexa [JOK
' BOCCTAHOBUTEIbHEIE https://m.edsoo.ru/7f41837c
peakumn
bubmuorexa [JOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpemst 3 bubmorexa TIOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
68 4 6

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

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYeCKHE PeaKIIUH
IToBTOpEHUE U
11 yriayOieHue 3HaHu’ 5 1 bu6nuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [JOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYCCKHUX PEAKIIHA
DNEeKTPOIUTHYECKAS
13 IUCCOIIMAIINA. 3 1 1 bu6nuorexa [IOK
' XHUMUUECKUE PEAKIMU B https://m.edso0o.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
OO6mras XxapakTepucTrKa
2.1 xmlillxlqecxflx SHSMGHTOB 4 1 bubmmorexa [TOK
' https://m.eds00.ru/7f41a636
VIIA-rpynnet. ["anorens
OO01mas xapakTepucTHKa
B P P bubmuoreka [{OK
2.2 XUMHUYECKHUX DJIEMEHTOB 6

VIA-rpynmnsl. 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

COCIMHCHUA

OO01mas xapakTepucThKa

53 XUMHUYECKUX DJIEMEHTORB 7 bubnuotexa [JOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeqMHCHUS
OO01mmas XxapakTepucTHKa
XUMHUYCCKUX 3JICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- Y%
P XHHH riepoaH 8 https://m.edsoo0.ru/7f41a636
erMHI/II/I " Uux
COCONHCHUA
Uroro no pazueny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
31 OOmue cBoiicTBa 4 bubmnoreka IIOK
' METaJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiinme MeTalIbl U 16 bu6nuorexa [IOK
' WX COEIMHEHUS https://m.edso0o.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u Mmarepuassi B 3 bu6nuorexa [IOK
' YKU3HU 4EJI0BEKA https://m.edso00.ru/7f41a636
HWroro no pasneny 3
b K
PesepBHOE Bpems 3 nommorexa [O

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



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N4 KoumnuectBo yacos
DJIeKTPOHHbIE
n Hara uudposbie
/ Tema ypoka KonTpoabHblie IpakTHyeckue
Bcero U3y4YeHHUst odpa3oBaTejibHbIE
padoThI padoThI
n pecypcsl
[Ipenmer xumuu. Posb xumuu B bu6nuoreka [JOK
KHU3HM 4YelioBeka. Tena u 1 01.09.2023 https://m.edsoo.ru/ff0d21
BEILIECTBA 0c
[ToHsTHE O METOIAX MTO3HAHUS B bubmorexa HOK
A 1 07.09.2023 | https:/m.edsoo.ru/ff0d22
XUMHHU
e
[IpaxTnueckas padorta Ne 1
«IIpaBuia paboThl B 1abopaTopuu bubmorexa HOK
P . P patop 1 1 08.09.2023 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpaLIEHUS C dc
1a00paTOPHBIM 000PYIOBAaHHEM) T
YucThie BEIIECTBA U CMECH bubmorexa HOK
n - 1 14.09.2023 | nhttps://m.edsoo.ru/fi0d26
CriocoOsI pa3eneHus cMecei ca
[IpakTnueckas padora Ne 2 bubmuoreka [JOK
«Paznenenue cMmecell (Ha mpumepe 1 1 15.09.2023 https://m.edsoo.ru/ff0d28
OYMCTKH OBAPEHHOM COJIN )» c8
K
ATOMBI 1 MOJIEKYJIBI 1 21.09.2023 bubamorexa 11O

https://m.edsoo.ru/ff0d2a



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

6C

XUMHYSCKUE DJIEMEHTBI. 3HAKH

but6mmoreka [IOK

(CHMBOJIBI) XUMHUYECKUX 22.09.2023 https://m.edsoo.ru/ff0d2b
SIIEMEHTOB e8
bubnunoreka LIOK
[IpocThie U CIIOKHBIE BEIIECTBA 28.09.2023 https://m.edsoo.ru/ff0d2a
6c
bubmnoreka IIOK
ATOMHO-MOJICKYJISIPHOE YUCHHE 29.09.2023 https://m.edsoo.ru/ffod2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BelIecTB. XUMHU4ecKas popmyia bubmorexa LOK
HICCTB. pMyIa- 05.10.2023 https://m.edsoo.ru/ff0d2e
BanenTHocTh aTOMOB a6
XUMHAYECKHX 3JICMCHTOB o
OrtHocuTeNnbHAas aTOMHAsI Macca. bu6nuorexa [IOK
OTHOCHTEIBHAS MOJICKYJISIPHAS 06.10.2023 https://m.edsoo.ru/ff0d32
macca 3c
MaccoBasi 10oJ1s XUMUYECKOTO bubmorexa I[JOK
A 12.10.2023 | https://m.edsoo.ru/ff0d35
JJIEMEHTA B COCAMHECHUU Oc
KomnuectBo BemecrBa. Monb bubmorexa [IOK
HHeetna. ' 13.10.2023 | https://m.edsoo.ru/ff0d52
MounsipHas macca 30
duznUecKue U XUMUIECKHE bubmorexa [JOK
19.10.2023 https://m.edsoo.ru/ff0d37
SIBIICHHSI. X UMHUYCCKas peaKiiust fa
IIpu3Haky u ycinoBUs NPOTEKAHUS 20.10.2023 bubmuoteka [IOK



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

XMMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEHHUs MacChl

but6mmoreka [IOK

BEILECTB. XMMHYCCKUE 26.10.2023 https://m.edsoo.ru/ff0d3b
YpaBHEHHUS 88
Beruncnenus koiaudecTBa, MaccChl bubnnorexa [IOK
BEIIECTBA 110 YPABHEHUSIM 27.10.2023 https://m.edsoo.ru/ff0d57
XUMUYECKUX PEaKIUit 08
Knaccudukanus XuMHUECKUX

eaKkui (CoeAMHCHUS bubmorexa LHOK
P ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f
pa3noKeHUs, 3aMEIICHHUS, 34
oOMeHa) 34
M. B. JIoMOHOCOB — y4€HBbIii- bubmuorexa [IOK
sHnuKiIoneauct. O600IeHNE 1 10.11.2023 https://m.edsoo.ru/ff0d40
cHCTEMATH3ALMs 3HAHUM cd
KonrtponbHast padora Nel no reme bubmuoreka [JOK
«BelecTBa 1 XUMHUUYECKHUE 16.11.2023 https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3nyx — cmecsk razos. Cocras bu6anoreka LIOK
Bo3ayxa. Kucnopos — aneMeHT u 17.11.2023 https://m.edsoo.ru/ff0d44
mpoctoe BemiecTBo. O30H 8e
Ou3ndyecKue U XUMHUIECKHE
CBOWCTBA KHCIIOpOa (peakiuu bubmorexa [TOK

pona (p 23.11.2023 | https:/m.edsoo.ru/ff0d46

okuclienus, ropenue). [Toustue 14
00 okcuaax =
CriocoOsl moTydeHus: KUCIopoa 24.11.2023 bubnmnorexa [JOK



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

B J1a0OpaTOpUH U
IIpOMBILIEHHOCTH. [IprMeHenue
KUCIIOpoJia

https://m.edsoo.ru/ff0d49
7a

TemnoBoit 3¢ ekt xumMuaeckoit
peaKIyu, OHSATHE O

but6mmoreka [IOK

TEPMOXUMHUYECKOM YPaBHEHHH, 30.11.2023 https://m.edsoo.ru/ff0d47
9K30- ¥ SHJO0TEPMHYUCCKHUX 920
peaKIusx
TormmuBo (HedTh, Yroib U METaH). bubnmnoreka HOK
3arps3HEeHnE BO3/IyXa, CIIOCOOBI 01.12.2023 https://m.edsoo.ru/ffod4c
€ro Mpe0TBPaICHHS 4a
[IpaxTnueckas padora Ne 3 o
teme «lloydenue u codupanme bubmorexa LOK
v p 08.12.2023 https://m.edsoo.ru/ff0d4a
KHCIIOPOJIa, U3YUEHHUE eT0 02
CBOMCTBY ==
Bomopon — anemeHT u npoctoe bu6nunorexa [IOK
BemecTBo. Haxoxnenune B 14.12.2023 https://m.edsoo.ru/ff0d4d
pHpoOJIEe do
dusnueckne U XUMUYECCKHE bu6nuorexa [IOK
cBolicTBa Bogopoaa. [lpumeHenne 15.12.2023 https://m.edsoo.ru/ffod4d
BOJOpOa do
but6mmorekxa [IOK
ITousaTHe 0 KMCIOTaX U COIAX 21.12.2023 https://m.edsoo.ru/ff0d50
d2
Crioco0BbI ITOJIyYeHHs BOJOPOJa B bubmorexa LHOK
ya HOPO 22.12.2023 | nhttps://m.edsoo.ru/ff0d4d

nabopaTtopuu

do



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

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

but6mmoreka [IOK

28.12.2023 https://m.edsoo.ru/ffod4f
BOJIOPO/a, U3yUEHHUE €ro 4
CBOICTBY -
MoisipHBIA 00BEM ra3oB. 3aK0H Bubmorexa HOK
p ’ 29.12.2023 https://m.edsoo.ru/ff0d54
ABorazipo %6
Brrunciienust 00bEMa, KOJIMYeCcTBa By 10K
noInoTeKa
BCLIECTBA Tasa 1O Cro U3BECTHOMY 11.01.2024 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WIIH 20
00bEMY o
Brruncienus 006EMOB ra3os I10 By 10K
noInoTeKa
ypaBHeHHIO_,peaKHHH Ha OCHOIEG 12.01.2024 https://m.edsoo.ru/ffod57
3aK0HA 00BEMHBIX OTHOIIEHUI 08
rasoB 08
dusnueckre U XUMHUYECKHE bubnmorexa HOK
. 18.01.2024 https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 78
CocraB ocHoBauuii. [Tousarue 00 bubmorexa IIOK
) 19.01.2024 https://m.edsoo.ru/ffod59
WHUKATOpax 02
Bopa kak pactBopuTeb.
bubnunorexa LIOK
HaCHIMEHHbIC H HEHACKIEHHAIC 25.01.2024 https://m.edsoo.ru/ffod5h
pacTtBOpbl. MaccoBast 1oJist 40
BEIIIECTBA B pacTBOPE o
[IpakTuueckas padora Ne 5 o 26.01.2024 bubmuoteka [IOK

teMe «[Ipurorosiienne pacTBOpoB

https://m.edsoo.ru/ff0d5e



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

C OIpeAcIEHHON MacCOBOM 10JIEH
pacTBOPEHHOTO BEILIECTBAY

ba

KontponbHas padota No2 o teme

bubnunorexa LIOK

01.02.2024 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
OKcupl: coCTaB, KiIacCuDUKaIUs bubmmorexa HOK
AL ’ A, 02.02.2024 https://m.edso00.ru/ff0d66
HOMEHKJIaTypa
de
[Tonyyenue u xXuMu4ecKue bubnmnorexka HOK
CBOMCTBA KHCIOTHBIX, OCHOBHBIX 08.02.2024 https://m.edso0.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB de
OcHOBaHUS: COCTaB bubmorexa LOK
' ’ 09.02.2024 https://m.edsoo.ru/ff0d67
KJIacCU(UKAINs, HOMECHKIIATypa ca
IlonydyeHue u XUMHUYECKIE bubnnorexa LHOK
Uyq . 15.02.2024 https://m.edsoo.ru/ffod67
CBOICTBAa OCHOBaHUI ca
Kucnotsl: coctas bubmorexa HOK
’ ’ 16.02.2024 https://m.edsoo.ru/ffOdfee
KJ1accuukanms, HOMEHKIJIaTypa 5
[TonydyeHue U XUMHYECKHE bubmorexa HOK
uyq 22.02.2024 https://m.edsoo.ru/ffOdfee
CBOICTBA KHCIIOT )
Comnu (cpeanue): HOMEHKIIATypa, bubmuoreka [{OK
CTIOCOOBI IOTYYCHUS, 23.02.2024 https://m.edsoo.ru/00ad9
XUMHUYECKHE CBOMCTBA 474
[IpakTuueckas padora Ne 6. 29.02.2024 bu6muoreka [IOK



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

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

https://m.edsoo.ru/00ad9
b7c

['enernueckas CBsA3b MEKIY

but6mmoreka [IOK

KJIaCCaMU HEOPTaHUYECKHUX 01.03.2024 https://m.edsoo.ru/00ad9a
COeIMHEHUIT 50
O06001IeHNe U CUCTEMATU3 AL bubnmorexa IOK
. 07.03.2024 https://m.edsoo.ru/00ad9c
3HAHUI
b2
KonTponbnas padora Ne3 no teme bu6nuoreka [JOK
"OCHOBHBIC KJIaCCHI 14.03.2024 https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX COeAMHEHUN" la
[TepBbie mOMBITKH
KJIACCU(UKAIINN XUMHYECKUX bubmorexa HOK
15.03.2024 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynmax fa
CXOJHBIX 3JICMCHTOB o
[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema bubmorexa [IOK
21.03.2024 https://m.edsoo.ru/00ada5
XUMHUYECKUX djieMeHToR /1. M. 2
MeHnseneesa B
bu6anoreka LIOK
[lepuopl, TpyNIIBI, MOATPYIIIHI 22.03.2024 https://m.edsoo.ru/00ada5
2c
Crpoenune atomoB. CocTaB bubmorexa [JOK
' 04.04.2024 https://m.edsoo.ru/00ada3

ATOMHBIX AICP. H3o0Tombl

42



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

CrpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

but6mmoreka [IOK

N 05.04.2024 https://m.edsoo.ru/00ada6
[Tepuonuueckoii cucremsi /. U. be
Meunneneena -
XapakTepucTuka XMMHU4YECKOTO
9JIEMEHTA 110 €r0 MOJI0KEHUIO B Eubmaorexa ITOK
. 11.04.2024 https://m.edsoo.ru/00ada8
[Tepuonuueckoii cucreme /1. U. 24
Menneneesa _
3nauenue [lepuogmueckoro
3aKOHAa I Pa3sBUTHS HAYKH U bubmaorexa LIOK
VA P Y 12.04.2024 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6e
Y4€HBIM, EAAror U rpax1aHuH _
OJIEeKTPOOTPULIATEIBHOCTD bubmiorexa LIOK
poOTpHI 18.04.2024 https://m.edsoo.ru/00adaa
aTOMOB XUMHUYECKUX DIIEMEHTOB bs
bu6anoreka LIOK
Honnasg xumMuueckas cBI3b 19.04.2024 https://m.edsoo.ru/00adac
34
KoBanentHas nonspHas bubmorexa LIOK
p 25.04.2024 https://m.edsoo.ru/00adaa
XUMHYECKas CBI3b b8
KoBanenTHas Henonspuas bubnnorexa LHOK
P 26.04.2024 https://m.edsoo.ru/00adaa
XUMHYECKAsI CBSI3b b9
bubnunorexa LIOK
CreleHb OKUCIEHUS 02.05.2024 https://m.edsoo.ru/00adae

28



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

bubnunoreka LIOK

6 @) -
KHCIUTEILHO 1 03.05.2024 https://m.edsoo.ru/00adb
3 BOCCTAaHOBHUTEJIbHBIC PEAKIIMH 076
6 bubnunorexa LIOK
4 OKUCIIUTENIN U BOCCTAHOBUTEIU 1 09.05.2024 https://m.edsoo.ru/00adb
076
6 KontponsHas padora Ne4 o reme bubnuorexa LIOK
5 «Ctpoenue atroMa. XUMHUYECKast 1 10.05.2024 https://m.edsoo.ru/00adb
CBSI3b» 486
. bubmuorexa [JOK
6 P . 00600
C3CPBHbI YPOK © ?l CHue 1 1 16.05.2024 https://m.edsoo.ru/00adb
6 CHUCTEMATHU3ALU 3HAHUI
33c
. bubnuorexa [JOK
6 P . 00600
C3CPBIBI YPOK © fueHHe 1 1 17.05.2024 https://m.edsoo.ru/00ad9c
7 CHUCTEMATHU3ALUS 3HAHUI b2
. bu6nuorexa [IOK
6 P . 00600
C3CPBHbI YPOK © iHeHHe 1 1 23.05.2024 https://m.edsoo.ru/ff0d61
8 CHCTEMAaTH3alUs 3HAHUI "
OBILIEE KOJIMYECTBO YHACOB 68

I10 ITPOTPAMME



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

9 KVIACC

Ne KonuyectBo yacos
DJIEeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KoHTpoJibHbIE IIpakTHyeckue
Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE
/ padoThI padoThI
pecypchl
n
[Tepuonuyeckuii 3aK0H.
Ilepuonnueckas cucrema bubmmorexa LOK
1 pHoA 1 04.09.2023 https://m.edso0.ru/00adb59
XUMHUYECKHUX 3JIeMEeHTOB JI. o
U. Menneneesa }
3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB bubmorexa LHOK
2 1 06.09.2023 https://m.edsoo.ru/00adb6b
XUMHYECKHX 3JIEMCHTOB 6
MIEPBBIX TPEX MEPUOAOB B
Knaccudukanus u bubnnoreka [JOK
3 HOMEHKJIaTypa 1 11.09.2023 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Bunpl xumMudeckou CBSI3U U bu6mmoreka [IOK
4 TUIBI KPUCTAIIIMUECKUX 1 13.09.2023 https://m.edsoo.ru/00adbac
peImEToK 6
Konrponsnas padora Nel
no teme «IloBTOpEeHue u
5 yri1yOneHre 3HaHu| 1 1 18.09.2023
OCHOBHBIX pa3zesioB Kypca
8 xacca»



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

Knaccudukanus bubnnoreka [HOK
6 XUMHUYECKHX PEaKIUil 1Mo 20.09.2023 https://m.edsoo.ru/00adbcb
Pa3IMYHBIM MMPU3HAKAM 0
[IonsaTue o ckopoctu
XAMHUYECKON PEAKIINU Bubmuorexa LIOK
7 PeAKIIH. 25.09.2023 https://m.edsoo.ru/00adbe9
[ToHsiTHE O TOMOT€HHBIX U N
TeTEPOreHHBIX PEAKIIHIX B
TloHaTHE O XUMUYECKOM
paBHOBecuu. DaKkTOPHI,
BJIMSIOIIME HA CKOPOCTH Bubmzorexa LIOK
8 H . p 27.09.2023 https://m.edsoo.ru/00adc28
XUMUYECKON PEaKkuu 1 c
[IOJIOKEHUE XUMUYECKOTO B
paBHOBECHS
OKHCIUTEIIBHO- bu6mmoreka [IOK
9 BOCCTAHOBUTEJILHBIE 02.10.2023 https://m.edsoo.ru/00adcad
peakuuu €
Teopus
DIIEKTPOINTUIECKON Bubmiorexa [HOK
10 P 04.10.2023 https://m.eds00.ru/00adcd6
nuccormanui. CUIbHBIE U 8
CI1a0bI€ ANEKTPOIIUTHI -
Honusie ypaBHEHUS Bubmiorexa ITOK
11 . P 09.10.2023 https://m.edsoo.ru/00add44
peaxIuit g
XUMHYECKHE CBOMCTBA
KHCJIOT ¥ OCHOBaHUH B Bubmiorexa HOK
12 11.10.2023 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

Jucconruanu

XUMHYECKHE CBOUCTBA

coJieHi B CBETE bubnuorexa [JOK
13 | mnpexacraBnenuii 06 16.10.2023 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JTUCCOLIUAITIT
[TonsiTue 0 TUAPOTU3E bubmorexa [TOK
14 _ P 18.10.2023 https://m.edso0.ru/00add9d
coJiei
4
bubmuorexa [JOK
15 | Oboouere i ) 23.10.2023 | https://m.edsoo.ru/00addd1
cHUCTEeMaTH3aIus 3HAaHUH )
[TpakTuueckast paborta No 1.
«PelleHie bu6mmoreka [IOK
16 25.10.2023 https://m.edsoo.ru/00addbf
OKCIIEPUMEHTATBHBIX X
3a71a9» -
Konrponbnas padora Ne2
1o TeMe
«INEeKTPOIIUTHIECKAS bubmnorexa [IOK
17 P 08.11.2023 https://m.edsoo.ru/00addec
JTUCCOIIHAITHS. 0
XHUMHUYECKUE PEAKIINN B B
pacTBopax»
OO0m1as XxapakTepucTUKa
ranlg)lreHOBp XI/IMI?/IIIeCKI/Ie bubmmorexa [IOK
18 . ) 13.11.2023 https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMeEpE 5
XJIopa B
19 | Xmnoporomopoa. ConsiHast 15.11.2023 bubmmoreka [JOK



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

KHCJI0Ta, XUMHNYCCKHUC
CBOMCTBA, IIOJIy4ECHHUE,

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

MIPUMEHEHUE
[IpakTuyeckas padora Ne 2
o teme «llosyyenue bubmmorexa [IOK
20 N v 20.11.2023 https://m.edsoo.ru/00ade34
COJISHOM KHCJIOTHI, g
M3y4EHHE €€ CBOUCTBY» a
Brrancaenus mo
ABHCHMSM XHMMHYECKHUX bubnnorexa [IOK
21 yp N 22.11.2023 https://m.edsoo.ru/00ade48
peaKkIui, eciivi OANH U3 g
PEareHTOB JIaH B U30BITKE B
OO0m1as XxapakTepuCcTUKa bubnmorexa LHOK
22 paktep 27.11.2023 | https://m.edsoo.ru/00ade64
anemeHToB VIA-rpynms N
AmoTponHbie
MOAM(UKAIIMHI CEPHI.
Ha):(oi eHIIfle ce II:I ueé bubmmorexa [IOK
23 A N p 29.11.2023 https://m.edsoo.ru/00ade64
COCTMHEHUH B PUPOJIC. N
XHUMHYECKHE CBOMCTBA -
cepbl
CepoBoaopoj1, CTpOCHHUE, bubmuorexa [JOK
24 | ¢usndeckue U XUMHUECKHE 04.12.2023 https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcunsl cepsl. CepHas
KHUCII0Ta, GU3NYECKUE U bubmorexa [JOK
25 ’ 06.12.2023 https://m.edsoo.ru/00adea?

XUMHUYCCKUC CBOﬁCTBa,
MMPUMCHCHUC

8



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

XUMHUYECKUE PEAKIIUU,
JIS)KAIINe B OCHOBE
MIPOMBIIIUICHHOTO CII0c00a

bubmuorexa [JOK

26 | moxy4eHHs CepHOU 11.12.2023 https://m.edsoo.ru/00adec8
KHCJIOTBI. XUMHUYECKOE a
3arpsi3HEHUE OKPY)KAIOMICH
Cpebl COSTUHEHUSIMH CEPBI
Brruncnenne maccoBoii bu6mmoreka [IOK

27 JIOJTM BBIXO/1a TIPOJIYKTA 13.12.2023 https://m.edsoo.ru/00adec8
peakuuu a
OO1mast xapakTepUCTHKA
3J1eMeHTOB V A-Ipymiibl. bubnnorexa [HOK

28 | A3ort, pacnpocTpaHCHHE B 18.12.2023 https://m.edsoo.ru/00adeea
npupoe, GU3n4ecKue u 6
XUMHYECKHUE CBOMCTBA
AMMHMaK, ero pusnveckne bubnnorexka [JOK

29 | U XUMHYECKHE CBOMCTBA, 20.12.2023 https://m.edsoo.ru/00adf00
MOJTy4YeHHUE U IPUMEHEHHE 4
[TpakTtuyeckas padora Ne 3
no Teme «[lonmyuenue bubmorexa HOK

30 i 25.12.2023 | nhttps://m.edsoo.ru/00adf18
aMMuaKa, H3y4eHHue ero 0
CBOMCTB» B
A30THas KucoTa, eé bu6mmorexa [IOK

31 | ¢usuyeckre u XUMHUYECKUE 27.12.2023 https://m.edsoo.ru/00adf30
CBOMCTBaA 6

32 | Hcnonb3oBaHuE HUTPATOB 10.01.2024 bubmmorexa LIOK

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



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

Y COJIE aMMOHMUS B
KaueCTBE MHUHEPAIIbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKPY Karolei
Cpebl COeTUHEHUSIMU
azoTa

|co

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

bu6mmoreka [IOK

33 15.01.2024 https://m.edso0.ru/00adf68
buznyecKkue 1 XUMUYECKHE N
CBOMCTBA, ITOJIy4YECHHUE B
Hcnons3oBanue pocdaron
B KQYECTBE MUHEPAJIbHBIX bubnuorexa [JOK
34 | ynoOpenuii. 3arpsi3HeHUE 17.01.2024 https://m.edsoo.ru/00adfc2
PUPOIHON cpeabl 0
docdaramu
Yraepon,
bu6mmoreka [IOK
35 | PACHPOCIPANEINE B 22.01.2024 | nhttps://m.edsoo.ru/00adfd9
npupoe, GU3NYecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
bu3nueckre 1 XUMHUYECKHUE bubnnoreka [JOK
36 | cBoiicTBa. DKOJOTHUECKUE 24.01.2024 https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcuzom yriepoaa (1V)
VYronpHas KUcIoTa u €€ bubmorexa HOK
37 29.01.2024 https://m.edsoo.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 [IOK

38 | yriekucioro rasa. 31.01.2024 https://m.eds00.ru/00ae027
KauecTBenHas peakius Ha e
KapOoHaT-HOH"
[TepBoHaYaNIbHEIC TOHSATHUS
00 OpraHn4eCcKux Bubmuorexa LIOK
39 P 05.02.2024 https://m.eds00.ru/00ae054
BELLIECTBAX KaK O o
COEIMHEHUSIX YTiepoaa B
Kpemuuii 1 ero bu6mmoreka [IOK
40 P 07.02.2024 https://m.eds00.ru/00ae080
COEUHEHUS )
[TpakTuyeckas padora Ne 5.
Pemenue
DKCHEPUMEHTAILHBIX 3a1a4 Bubmiorexa ITOK
41 P 3 12.02.2024 https://m.eds00.ru/00ae0bf
o TeMe «Baxxnaeinme 5
HEMETAaJJIbI U UX N
COEIUHEHUS
KonTponbnas padota Ne3
o teMe «BakHeimue Bubmiorexa ITOK
42 14.02.2024 https://m.edsoo.ru/00ae0el
HEMETAJIIBI U UX g
COEIUHEHUS =
OO01mas xapakTepucTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorexa [IOK
43 MeTauioB. Merajummueckas 19.02.2024 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 [IOK
44 ) . 21.02.2024 https://m.edsoo.ru/00ae115
DIEKTPOXUMUYECKUN Psif 5
HaIpsKEHUN METaJIOB B
OO011ue crmocoobl
MOJTyYEHUST METAJUIOB.
CnnaBel. Berauciaenus mo bubmuorexa [JOK
45 | ypaBHEHUSM XUMHUYECKUX 26.02.2024 https://m.edsoo.ru/00ae115
peaKIui, €Cau OJUH U3 6
peareHTOB COACPIKHT
PUMECH
ITousTue o Koppo3uu bubmorexa [JOK
46 PP 28.02.2024 https://m.edso00.ru/00ae127
METAaJIJIOB 8
bu6mmoreka [IOK
47 | IllemoyHble METAILIbI 04.03.2024 https://m.edsoo.ru/00ael4b
2
OKCHIBI U TUAPOKCUIBI bubmorexa HOK
48 P 06.03.2024 https://m.edsoo.ru/00ael4b
HATPUS U KaJIHsI 5
[[lemounO3eMeNbHBIC bubnmoreka [JOK
49 | MeTamabl — KaJabluH U 11.03.2024 https://m.edsoo.ru/00ael15e
Mar"uim 8
50 BaxkHeiinmme coequHeHNs 13.03.2024 bu6mmoreka [JOK

KaJIbIIUS

https://m.edsoo.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
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|co

O060061EeHNE U

51 . 18.03.2024
cHUCTeMaTH3aIus 3HAaHUH
K&cTkocTh BOJBI U bubmorexa OK
52 . A 20.03.2024 https://m.edsoo.ru/00ae188
CrocoObI €€ ycTpaHeHUs 6
[Tpaktuyeckas padora Ne 6 bubnuoreka [IOK
53 | mo Teme "XKEcTKOCTH BOABI 01.04.2024 https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHneHus" 8
bu6mmoreka [IOK
54 | AmoMmuHMIA 03.04.2024 https://m.edsoo.ru/00aelc6
4
AmdoTepHbIe cBOKCTBA bubmorexa LIOK
55 P 08.04.2024 https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THIPOKCHIA 4
bu6nmoreka [JOK
56 | XKemneso 10.04.2024 https://m.edsoo.ru/00ae1d8
6
Oxcupl, TMAPOKCUIBI U bubnnorexka [JOK
57 | comm xenesa (Il) u xxenesa 15.04.2024 https://m.edsoo.ru/00ae35e
D) 6
5g | Oooouere i ) 17.04.2024
cUCTEeMaTH3aIus 3HAaHUI
[TpakTrueckast paborta Ne 7.
Pelwerie bubmuorexa [JOK
59 22.04.2024 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 [IOK

60 24.04.2024 https://m.edso0.ru/00ae175
WJIH COJICPIKHUT IIPUMECH. 0
Brruncienns maccoBoit -
JIOJTM BBIXO/1a TIPOJIYKTA
peaxiuu
gy | O0oOuermen 5 29.04.2024
CUCTEMATU3ALMS 3HAHUN
Konrtponsnas padora Ned
62 no teMe «BaxkHeiimune 06.05.2024
METAJUIBI U UX
COEIUHEHUS
BemectBa u matepuansi B bubnmnoreka [JOK
63 [MOBCEAHEBHON XU3HU 08.05.2024 https://m.edso0.ru/00ae3f5
YyesoBeKa 0
XUMHUUECKOE 3arpsI3HEHUE Brbmmozexa [IOK
64 3arp 13.05.2024 hittps://m.eds00.ru/00ae427
OKPYKaroIIel cpebl 0
Posb XuMHUU B pelIEHUU Bubmiorexa [IOK
65 P 15.05.2024 hitps://m.eds00.ru/00ae427
HKOJIOTMUYECKUX MPOoOIeM 0
66 Pe3epBHBIil ypok. 20.05.2024 bubnuorexa [IOK

0O000meHne n

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



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

cUCTeMaTHU3alus 3HaHUN a
Pe3epBHbIii ypoOK. bubnmoreka [JOK

67 O060061EeHNE U 1 22.05.2024 https://m.edsoo0.ru/00adb33
cUCTeMaTHU3alus 3HaAaHUN c
Pe3epBHbIit ypoOK. bubnmoreka [JOK

68 O06006111EH E U 1 25.05.2024 https://m.edsoo.ru/00ad9ch
cHUCTeMaTH3aIvs 3HaHUI 2

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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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.,

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA
Ja6puensu O.C.,OctpoymoB U.I".HacronbHast kHura yautens. XuMusi.9

kiacc.M.:Jlpoda,2003 r

2.T'abpuensn O.C.,OctpoymoB U.I'.HactonsHas kaura yauresns xumuu.10

kiacc.M.:Jlpoda,2004 r

3.I'abpuensu O.C. JIsicoBa I'.I.HacTonbHas kHura yuutens xumuu. 1 1

kiacc(uacts 1-2).M.:lpoda,2004 r

4.T'opxpsenko M.FO.IToypounsie pazpaboTku 1Mo XUMHH. 8

ki1acc.M."Bako",2007 r

5.T'opkpeerko M.IO.IToypounbie pa3paboTKu 1O XUMUK.9

knacc.M."Bako",2008 r

6.I'opkoBerko M.IO.IToypounsie pa3paboTku mo xumuu. 10

kiacc.M."Bako",2005 r



7.JlenucoBa B.I'. [Toypounsie manbl. Xumusd 10 knacc.Bonrorpan,2003 r

8. Tpoerybosa H.I1. IToypounsie pa3paboTku mo xumum. 1 1

knacc.M."Bako",2009 r

9. Hosommuckuii .M., HoBommackas H.C. Tunel XuMudecknx 3a1ad u

cnoco0Obl ux pemennd.8-11 kimaccel.M."Pycckoe cnoBo",2013 ¢

10.Ps160B M.A.COopHUK 337124 U YIPaKHEHHI 110 XUMHH.8-9 Kinacc.M.u34-Bo

"Ox3amen",2010 r

11.I'abpuensa O.C.,OctpoymoB N.I".O6m1as xumus B

TecTax,3anavax,ynpaxaenusx.11 kmnacc.M.Ipoda,2008 r

12. Xumus.KontponbHbie 1 ipoBepouHble padboThl.8 kiacc.M.:lpoda,2011 r

13.Xumus.KonrponbHbie U poBepouHbie padboThl.9 kinacc.M.:poda,2010 r

14. Xumus. KontponbHbie U ipoBepounble padboTsl. 10 kinace.M.:[Ipoda,2010 r

15.Xumust. Kourponbhbie U mpoBepounbie padoThl. 11 kinacc.M.:[Ipoda,2013 r
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