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8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATrPETaTHOE COCTOSHUE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTeNbHAsT MOJIEKYJIsSIpHAass Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

@u3nuecKne U XMMHUYECKHUE SIBJIICHUS. XMMHUUECKasl peakius U €€ MpU3HAKU.
3aKOH COXpaHEHHs MacChl BeHIeCTB. XUMHUYecKue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJEHCTBHE MeJIa C KUCIOTOM) SBJICHUM, HAOII0IeHUE 1
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/IelieHUss CMECEil: ¢ MOMOIIbI0 MarHuTa, (PuIbTpoBaHUE,
BBIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMSI MAaCChl, CO3JaHUE MOJEJIeHd MOJEKY
(1rapocTepKHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopoa — 3jIeMEHT U MPOCTOE
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBINUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE apHUKOBOro 3¢ (dekra, pa3pylieHrue 030HOBOTO CIIOs.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MpUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. @Puznyeckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (moxkapa), O3HAKOMJIEHHE C oOpaslaMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOIIb, WCCIEIOBAaHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



UCClieIOBaHUE O00pa3OB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluu, IOJYYEHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DPU3NUECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB MEPHOIA U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuro B [lepuonnueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB 11 Pa3BUTHs Hayku W mnpakTuku. [[. . MenneneeB — y4yé€Hbl U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIponiecchl okucaeHus u BoccTaHOBIEHUs. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3inoKeHHs], COeTUHEHUS).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: marepus, aToOM, OJJEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKINHU, TEPMOXUMHYECKUE
YpPaBHEHUS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU U TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUST PeaklMii HIOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6miast xapaktepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHas KHCIIOTa, XMMHYECKUE CBOMCTBA, IMOJydYeHHUE, NMpuMmeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHne M (pU3MYecKue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmcioTa, (QuU3HUeCKMe W XUMHYECKHE CBOMCTBAa (00mIME  Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHN B TpuUpojie. XUMHUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHs. A30T, pacIpOCTpaHEHHE B MPHUPO/IE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuii. XUMHUYECKOE 3arpsi3HEHUE OKpYXkKalolel cpeJibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcronb3zoBanue ¢pocharoB B KauecTBe MUHEPATBHBIX YA0OPEHHIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCUabl yriepoja, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3HYECKUE U XHUMHUYECKHE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: JKHUpaX, OeNKax, YriieBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemHus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJI30BAHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajJjloreHOB M WX COCJAMHEHUM (BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEpUajIoB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHMI, MOyYeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THON KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJyYyeHUEe, cCOOMpaHue, paclo3HaBaHUEe W U3yYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o Teme «BakHelIne HeMETaAIIIBI U UX COETUHEH M.

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKasT ~ KpUCTAUIMUeCKas  pemeéTka.  DIEKTPOXUMHUYECKUH  psll
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBITINIEHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHue IIEeNOYHBIX METaIOB U HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxHelmue coequHeHHUs] KalblMs (OKCHUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCUJIa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJEHCTBUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblUs, AJFOMUHUS, LIMHKA, KEJe3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTtepusi, aToM, OJJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIHI,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CruiaBbl, (U3MYECKUE BEIMYUHBI, CIUHUIIBI MU3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaATbl, TOPHBIC MOPOIHI,
HOJIC3HBIC HCKOTIaeMbIE, TOTLIHBO, BOJIHBIC PECYPCHI.



IInanupyembie pe3yJibTaThbl OCBOCHHUSI Y4eOHOI0 peaMeTa, y4e0HOro
Kypca (B TOM 4HcJIe BHEYPOUHOM AeATEIbHOCTH), Y4eOHOI0 MOIYJIA.

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHHS IPOrpaMMbl OCHOBHOI'O OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU M HOPMaMH TOBEIECHHUS U CHOCOOCTBYIOT IMpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUHA W
paclIMpeEHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)maTpMoTH4eCKOro BOCIMTAHUS .

LEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKHM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JTOCTOBEPHOM HH(pOpManHen o
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSIX MHMPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIENOBATEIbLCKOM, TBOPUYECKOM M JPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM MAESITENIbHOCTH MIpH
BBITIOJTHEHUU YYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUN YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JesATENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C IIO3ULHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT' 0 MMO3HAHUSA:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH U COCTABIISIOLIHE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS TPUPOJIBI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJyYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHOW M YUTATEIbCKOM KYJIBTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOooOpa3oBaHHIO, TMPOEKTHOW UM  HCCIEI0BATEIbCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJEJACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuil u Tpyaa pa3IMuHoOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K MPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MIaCHOTO OBEJICHUS MTPH pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTHYECKOW KyJIbTYpbl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTATOB BBIACISIOT 3HAUYUMbBIC IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3THX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHITHUSIMH), UCIIOIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYX ACHUS (MHIAYKTUBHbBIC, ICIYKTHUBHBIC, 10 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIMPOKO MPUMEHSEMbIC B XUMUU MOJIEIbHBIC TPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMBbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €r0 Pe3yJbTaT, POopMyIUpPOBATH 0OOOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM MpPEACTABICHHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh PAa3IMYHbIE METOJbl M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIIOJIB30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIW3UPOBATh B Mpolecce Yy4yeOHOH U
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B XoJe aAuanora U (WiIM) TUCKYCCHUH) TI0
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBIMOJHEHUS XMMUUYECKOr0 JIKCIepuMeHTa (J1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Yy4y€Ta OOIIMX MHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIPENENATh LEJIH JEATEIbHOCTH, IIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/Ja4, CaMOCTOSTEIBHO COCTABIIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, MIPEJJIaraéMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



nedcTBUM, crneuuduueckue s OpeAMETHOM ob0nact  «XUMHS», BUJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIMU Pa3JIOKEHUS, PEaKIUU 3aMEelIeHUs, PEeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWUOH, PACTBOP, MAaccOBas JIOJs BEIIeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBaJICHTHAass W MOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTh OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeereHle uX Mo 3JEKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, IMOATBEPIKAas ONUCAHUE ITPUMEPAMU MOJIEKYIISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTeMAaTHU3aluio, Kiaccudukaiuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpOAA M KHUCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy oOydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIlIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNINYecKasi), KpHUCTaJUIMYecKas pemeérka, KOppo3us METalIoB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJUKY JUIsl cOcCTaBlieHUus Gopmyl
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3W (KOBAJICHTHAs, WOHHAs, MeETaJUIM4YeCcKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHME: ONHUCHIBATH M XapaKTEepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOphlE MMEIOTCS B TNEPUOJUYECKON Talnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMICTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEH OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITb YPaBHEHHUS BJICKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHi
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe MpaBWia OOpamieHuss c
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEIBHON JeATEIbHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNEe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peaibHBbIA |
MBICJICHHBIN ).



TemaTnyeckoe IUIAHUPOBAHUE C YKAa3aHMEM KOJMYECTBA AaKAJAEMUYECKHUX YACOB,
OTBOJAMMBIX HA OCBOCHHME KAK/I10H TeMbl YUeOHOI0 IpeaAMeTa, yueOHOoro Kypca (B ToM
YyHcJie BHEYPOUHOM AeSITEJIbHOCTH), Y4eOHOI0 MOAYJIA 1 BO3MOKHOCTDH MCI0JIb30BAHUA
110 3TOM TeMe JIeKTPOHHBIX (HU(PPOBBIX) 00pPa30BaTEJIbLHBIX PECYPCOB

8 KIIACC
H KosmyecrBo yacoB DJIEKTPOHHBIE BocnuTarenbHbIi
anMeHOBaHMe
Ne (uudposbie) noTeHIHAT
Pa3iejioB U TEM Kourpoububie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/IbHbIE
NporpamMmsl padoThl padoThI
pecypcsl

Paznea 1.IlepBoHavanibHble XUMHYECKHE MIOHATHSA

IleHHOCTHOE OTHOIIIEHHE K

XuMHs — BakHas JOCTIDKCHHUSAM cBoci PomguHBI
o0nacth —  Pocemn, x  Hayke,
bubnuoreka IHOK
1.1 €CTEeCTBO3HAHUSA U 5 0 2 1 HCKYCCTBY, cropry,
. https://m.eds00.ru/7f41837¢ | TtexnomormsaMm, 00€EBBIM
MPAaKTUYECKOMN

IIoABUTaM u pr,Z[OBBIM
NeATEIILHOCTH YeI0BEKa HOCTHKEHHSM Hapoya,

MIPUPOIBI U OOITIECTBA
OpueHTaIuss B IEATEIBHOCTH
HAa COBPEMCHHYIO CHCTEMY
Hay4YHBIX TPENCTABICHUN 00
OCHOBHBIX 3aKOHOMepHOCT5{X
12 BemecrBa n 15 1 0 bubmnuoreka IIOK Pa3BHUTHUS YE€IOBEKA, TPUPOIBI
' XUMUUYECKUE PeaKIuu https://m.edsoo.ru/7f41837c | 1 oOmecTBa, B3aUMOCBS3AX

YeloBeKa C TMPUPOAHOH W
COLIMANBHOU Cpesloi.

CdopMupoBaHHOCTh HaBBIKA
pednexcun, pU3HaHHUE



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

CBOETO IpaBa HA OMIMOKY H
TaKOro ke IIpaBa JpPYroro
YeJI0BeKa

Hroro mo paznmeny 20
Paznen 2.Baxuneiimme npeacTaBuTe/ i HEOPraHMYEeCKUX BelECTB
OBnageHue OCHOBHBIMU
HaBbIKAMH
HCCIIEIOBATEIIbCKON
JACATCIbHOCTH, YCTaHOBKa Ha
OCMBICIIEHHE OIIBITA,
21 Bosnyx. Kucnopoz. 6 0 bubmmnoreka IIOK HAGMIONeHNH, TOCTYNKOB W
TTousarue 00 okcumax https://m.eds00.ru/7f41837c | crpemmnenne
COBepHIeHCTBOBaTI) HyTI/I
MOCTIDKEHUS
HHINBUAIYAIBEHOTO u
KOJUIEKTUBHOT'O
Oraromomydaus
Osgjanenue OCHOBHBIMH
HaBBIKAMHU
HCCIICIOBATCIILCKON
JeATEIbHOCTH, YCTAHOBKA HA
OCMBICIIEHUE OIIBITA,
92 Bonopoz.Ilonstue o 8 0 bubinorexa [IOK HAGMIONCHHI, MOCTYIIKOB M
KHCJIOTaX U COJIAX https://m.edso00.ru/7f41837c | crpemnenue
COBEPILICHCTBOBATh nyTH
JIOCTHKEHUS
HHIUBHYaJIbHOTO u
KOJUIEKTUBHOI'O
Onmarononydns
Boma. PactBopsr. Bu6nuoreka [IOK OpueHTanus B AEITEIbHOCTH
2:3 Torsme 00 > ! https://m.edsoo.ru/7f41837¢ | ¢ COBPCMCHHYIO — CHCTCMY
OCHOBaHHUIX HAYYHBIX MPEICTABICHHI 00



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

OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUS YEIOBEKa, MPUPOIBI
h 00IIecTBa, B3aUMOCBI3IX
YEeJI0BEKa C IPUPOAHONM H
COIIMaNIbHOM cpeaon

OCHOBHBIE KJIACCHI

OpueHTanus B IITEIbHOCTH
Ha COBPEMEHHYIO CUCTEMY
HAyYHBIX MPEJICTaBICHUI 00

bubnuoreka [JOK
24 HEOPraHWYECKHX 11 1 1 i OCHOBHBIX 3aKOHOMEPHOCTSX
. https://m.eds00.ru/7f41837¢ | passuTus yenoBeKa, IPUPOILI
COEJIMHEHU I
M 00I1IeCTBA, B3aUMOCBSI3IX
YEJI0BEKA C IPUPOJHON U
COLIMAIIBHOM Cpeon
Hroro mo pazueny 30

Pasznen 3.Ilepuogudeckuii 3axoH u [lepuoguyeckas cucrema xumuyeckux jaementon /I, U.
MenaesneeBa. CTpoenne aToM0OB. XUMH4YecKasi CBA3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE PeaKIIMU

[Tepuonnueckuii 3aKOH
u Ilepnonnueckas

CHCTEMa XMMHYECKUX bubnuorexa [JOK
3.1 7 0 0
anemenToB . 1. https://m.eds00.ru/7f41837¢

MenneneeBa. CtpoeHue

aToMa

IleHHOCTHOE OTHOIIIEHHE K
JOCTHIKEHHUAM cBoel PomuHEBI

— Poccnn, K Hayke,
HCKYCCTBY, CIIOPTY,
TEXHOJIOTHSIM, 00€EBBIM

IIOIBUTaM 51 TPYIOBBIM
JIOCTIDKEHUSIM Hapoa

XuMuueckas CBS3b.

3.9 OkucauTenbHO- 3 1 0 bubnuorexa [JOK
' BOCCTaHOBUTEIIbHBIE https://m.edsoo.ru/7f41837c
peaxiuu

OpueHTanusi B AEATEIbHOCTH
Ha COBPEMEHHYIO CHCTEMY
Hay4YHBIX TPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHUS YEIIOBEKA, MTPUPOJIBI
A oO0lIecTBa, B3aHMOCBA3IX
YeloBeKa C TPUPOJHOH W
COLIMAIIBHOM Cpeoi



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

Hroro no pazneny

15

PesepBHoe Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




9 KUIIACC

H KoJsnyecTBo yacoB DJIeKTPOHHbIE BocnurareJabHbIH
auMeHOBaHMe
Ne (uudposbie) noreHnual
Pa3iejioB U TEM Kourpoububie | IIpakTnuyeckue
n/n Bcero o0pa3zoBaTte/ibHbIE
NporpamMmsl padoThI padoTsI
pecypcsl
Paszpnen 1.BemiecTBo 1 XUMHYeCKHE peaKIUH
OpuenTanus B
ACATCIIbHOCTU Ha
COBPEMEHHYIO CHUCTEMY
[ToBTOpEHME M HAy4YHBIX TIpEJICTaBICHUHN
11 yTIIyOJIeHUEe 3HAaHUN 5 1 0 bubnuotexa [JOK 00 OCHOBHBIX
. KOHOMEPHOCTAX
OCHOBHBIX Pa3/IeJIOB https://m.eds0o.ru/7f41a636 | &<OHOMEPHOC
8 pa3sBUTUA YCJIIOBCKaA,
Kypca & Kiacca mpuponasl u  OOIecTBa,
B3aNMOCBA34IX YCIIOBCKA C
MPUPOJHOW U COLUAIBHOU
cpenoi.
0 CdhopMHpOBaHHOCTH
CHOBHbIE
12 4 0 0 Bu6mmorexa LIOK HaBBIKA pediaekcuu,
: 3aKOHOMEPHOCTH MPHU3HAHKE CBOETO TpaBa
P . https:/m.edso0.ru/7f41a636 | "P p
XUMHUYECKUX PEAKLIUN Ha OUIMOKY M TaKOro e
npaBa JIPyroro 4eaoBeka
OBnajneHue  OCHOBHBIMHU
HaBBIKaMU
DIEeKTpOIUTHYECKas MCCIIE0BATEIBCKOM
13 JIUCCOLAALUSL. 3 1 1 Bu6mmnorexa LIOK JEeATEIbHOCTH, YCTAHOBKA

XUMHUUECKUE peaKIiH B
pacTBopax

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

Ha OCMBICIEHHE OIIBITA,
HaOIIO/IEHNH, TIOCTYITKOB 1
CTpeMIIeHHE
COBEpPIIIEHCTBOBATH
JIOCTHOKEHHS

MyTH



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

WHIUBHYaJIbHOTO u
KOJUISKTHBHOT'O
Onaromony4us

Hroro no pazneny

17

Pa3gen 2.HeMeTaJIbI M UX COCTUHEHU S

OO011as XxapakTepucTuKa

OBnageHe  OCHOBHBIMU
HaBBIKAMH
HCCJICIOBATCIILCKOM
JIEATENIbHOCTH, YCTaHOBKa
Ha OCMBICIICHHE OIBITA,

bubmuoreka [JOK i
2.1 XUMHUYECKUX AJIIEMEHTOB 4 I HaOJIOICHUH, TOCTYTIKOB U
https://m.eds00.ru/7f41a636 | crpemnenne
VIIA-rpynnsl. ["anorenst
COBCPIICHCTBOBATH nyTH
TOCTIDKEHUS
WHINBUIYaTbHOTO "
KOJUTEKTHBHOT'O
Oraromomyaus
OpueHTarus B
JESITeTbHOCTH Ha
COBPEMEHHYIO  CHCTEMY
OO01as XxapakTepucTuKa HAyYHBIX IIPEICTABJICHUI
99 XMUMHUYECKUX 3JIEMEHTOB 6 bubnuorexa LIOK 06 OCHOBHBIX
. “ 3aKOHOMEPHOCTSIX
VIA-rpynnel. Cepa u e€ https://m.edsoo.ru/7f41a636 p
pa3BUTHS YeNoBEKa,
COCAMHCHHA MpUpPOIBI W OOIIecTBa,
B3aMMOCBSI3SIX YEIOBEKA C
MPUPOIHON U COLUATIBHOMN
cpenoil.
OO1as XxapakTepucTuKa
m p p OBiajieHie  OCHOBHBIMH
53 XUMUYECKUX HJIEMEHTOB 7 bubmmoreka [JOK HABBIKAMHI

VA-rpynmnsl. A3oT,
¢bochop u ux

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

HCCHGHOBaTeﬂLCKOﬁ
ACATCIIBHOCTH, YCTaHOBKaA



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

Ha OCMBICIICHUE OIIbITa,
HaOJI0ICHUH, TOCTYIIKOB U
CTpemiIeHHe
COBCPIICHCTBOBATH nyTH
JOCTH)KCHUS
WHIVUBULYATBHOTO u
KOJUICKTHBHOTO
Onaromony4us

OO01as XxapakTepucTuKa
XUMHNYECCKUX JJIEMCHTOB

OBnageHe  OCHOBHBIMU
HaBBIKAMH
HCCJICIOBATCIILCKOM
JIEATENIbHOCTH, YCTaHOBKa
Ha OCMBICIICHHE OIIBITA,

bubnuotexa [JOK i
24 IVA-rpynnel. Yrinepon u 8 I HaOJTIOICHHH, TIOCTYITKOB 1
g https://m.eds00.ru/7f41a636 | crpemsenne
KPEeMHHH U UX
COBCPIICHCTBOBATH nyTH
COCIMHEHUS OCTHKEHHIS
WHIUBUAYAJIBHOI'O n
KOJIJICKTUBHOI'O
Oraromomydaus
Hroro mo pazgeny 25
Pazgen 3.MeTayibl M X COeTUHEHUS
OpueHTarus B
ACATCIIPHOCTH Ha

3.1

OO0111e cBoiicTBa
METAILIOB

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

COBPEMEHHYIO cUCTeMY
Hay4YHbIX IPEACTABICHUI

00 OCHOBHBIX
3aKOHOMEPHOCTSX
pasBUTHS YeJIoBEKa,

MpUpPOI W OOIIecTBa,
B3aHMMOCBSI3SX YEJIOBEKA C
MPUPOIHON U COLMATIBHOU
cpenoil.



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

3.2

UX COEIMHEHUSI

Baxxneiiime MeTajuibl 1

16

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

OBiazienue  OCHOBHBIMH
HaBBEIKAMH
HCCJICIOBATCIILCKOM
JACATCIbHOCTH, YCTaHOBKa
Ha OCMEBICIIEHHE OIIBITA,
HaO0JIIOJICHUH, TIOCTYIKOB U
CTpEeMJICHUE
COBepHIeHCTBOBaTL nyTH
JIOCTHYKEHHUS
WHIVUBULYATBHOTO u
KOJITIEKTHBHOIO
Onmarononyans

Hroro no pazneny

20

Paznean 4. Xumus u oKpy:Kaomas cpeaa

LleHHOCTHOE OTHOIIIEHHE K

JOCTIKCHHSM cBOCH
41 BemectBa u maTepuaibl 3 bubnuorexa [IOK Pomuner  —  Pocenn, k
' B JKM3HH YEITOBEKa https://m.edsoo.ru/7f41a636 | HaYKe, HCKYCCTBY, CIIOPTY,
TEXHOJIOTUSIM, 00eBBIM
IIOABUTaM nu prI[OBBIM
JOCTHKEHUSIM Hapoia
Hroro no pazneny 3
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne TeMa VDoKa Mara uudposbie
n/n YP Bcero Konrpoarubie | Mpaxrieckue U3ydeHus o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Poisib Xumuu B KU3HH 1 04.09.2023 bubnnorexa [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTomax MO3HAHUS B bu6mmoreka [IOK
2 1 .09.202
XUMHH 06.09.2023 https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 1 11.09.2023 bubnuorexa [JOK
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 YucTele BemecTa f/I cmecH. CriocoObl 1 13.09.2023 bubmuorexa [JOK
pazzaeneHus cMmecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2 Bu6 10K
nonmoTeka
5 P i 1 1 18.09.2023
(Hasnenenne CMeceHU (na npuvepe https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
6 A 1 20.09.2023
TOMBEH MOISKYIRE https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 25 09.2023 bubmuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 I1 1 27.09.2023
POCTBIC i GHOMHRIC BelleoTna https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK
9 A - 1 02.10.2023
TOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bu6mmoreka [{OK

. 4.10.202
10 Xumnueckas popmyina. BanreHTHOCTD 04.10.2023 htts://m.edsoo.ru/f0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. 09.10.2023 bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
11.10.202
12 JJIEMEHTA B COCTMHEHUHN 0.2023 https://m.edsoo.ru/ff0d350c
Konunuectso Bemniecta. MoJib. bubmmorekxa [IOK
13 16.10.2023
Mounspras macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKrue U XUMUYECKHE SBIICHHUS. 18.10 2023 bu6moreka [IOK
XHUMHUUEcKas peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipn3Haku n ycnomxmv IIPOTEKaHUs 93.10.2023 bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
25.10.2023
16 XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust konuyecTBa, Macchl Eu6 10K
nonmoTexa
11.2023
17 BeHleCT?a 0 YpaBHEHUSAM XUMHUYECKHX 06 httos://m.edsoo.ru/Ffod5708
peakuuit
K e e i
18 (Czicjlliil;iunzgtiii;; s 08.11.2023 | Promorexa HOK
8 > P ’ o https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii- Eu6 10K
nonIMoTeKa
. 13.11.2023
19 HIMIITOTIEAHCT O6O6erHHe " https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIlus 3HaHUH
20 KonTtponpHas padota Nel mo teme 15.11.2023 bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razoB. CoctaB 20.11.2023 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2eae
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Bo3ayxa. Kucinopox — anemMeHT u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMHUYECKUE CBOUCTBA

bu6mmoreka [{OK
22 22.11.202
KHCIOPOJA (PCAKLUHH OKHCIICHI, 023 https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOpl MostyueHust KUCIopo/ia B
23 abopaToOpHH U MTPOMBIIIIICHHOCTH 27.11.2023 bubmorexa HOK
patTop P ' o https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakuuu, OHATHE O 99.11.2023 bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYSCKUX PEAKITUIX
Tonnuso (HedTh, yrojab U METaH).
25 3arpsizHeHue BO3/1yXa, ClIOCcOObI ero 04.12.2023 bubamorera LOK
P HyXa, o https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme BuG 1OK
nonroTeka
26 «Ilonmyuenue u CO?I/IpaHI/IC KHCIIOpO/Ia, 06.12.2023 httos://m.edsoo.ru/ff0d4ae?
H3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe 11.12.2023 bubnuorexa [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 Ddu3nyecKrue U XUMUYECKHE CBOMCTBA 13.12.2023 bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsaTHE O KHCIIOTaX U COJISIX 18.12.2023 bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B 90.12.2023 bubnuoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 o reme 95 12 2023 bubnuoreka [IOK

«ITomyuenue u cobupanue Bo10po/a,

https://m.edsoo.ru/ff0d4f42
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HU3yYECHHUE ETO CBOMCTB)

MonsipHblii 00bEM Ta30B. 3aKOH

bu6mmoreka [{OK

32 27.12.2023
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa Bi6 LOK
nOIMOTEKA
10.01.2024
33 BEII[ECTBA rasa Io ero I/ISBGCTHO.I'VIy 0.01.20 httos://m. edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Boraucnenus 00EMOB ra3oB 110 Eu6 LIOK
nOIMOTeKA
4 15.01.2024
3 ypal'a.HeHmo peaxiuu }ia OCHOBE 3aKOHa 5.01.20 httos://m.edsoo.ru/f0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nvecKkue U XMMHUYECKHE CBOMCTBA 17.01.2024 bu6moreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lousitue 06 99 01.2024 bubnuorexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. Hacolie e
37 n HI;H:CII; peHT;mzHZcT;o bl S 24.01.2024 | Dubmiorexa LIOK
B P pEL o https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIeCTBa B PaCTBOPE
[IpakTrueckast pabota Ne 5 o Teme
38 «HpI/IFOT.(‘)BJ'IC?I/IC paCTBcpoB c ) 99.01.2024 bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas padora No2 mo teme 31.01.2024 bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiaccudUKaIus, 05.02.2024 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA Eufs OK
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 07.02.2024 nomorexa L

OKCHJIO0B

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHus: COCTaB, KIaccu(UKaIms, 12 02.2024 bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 HonyquHUe U XMMHUYECKHE CBOMCTBA 14.02.2024 bubnuorexa [JOK
OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarus, 19.02.2024 bub6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHnue n XUMHUYECKHE CBOWCTBA 21.02.2024 bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaune): HOMEHKIATypa,
46 cnocoi(ib}i n)i)n )eHI/ISI XHMHqZSKHe 26.02.2024 bubmorera [JOK
Ny YA o https://m.edso0.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 110 TEME 98.02.2024 bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas CBsA3b MEXKIY IfnaccaMH 04.03.2024 bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
49 O06o001eHNEe B CHCTEMAaTH3alKs 3HAHUI 06.03.2024 bubmorera [JOK
https://m.edso0.ru/00ad9ch2
KontponbHas padota Ne3 o teme Bu6 OK
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX 11.03.2024 nommoteka 1
. https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBbie MONBITKH KIacCUPUKAITIU Eu OK
51 XUMHYECKHUX 3yIeMeHTOB. [lonsaTue o 13.03.2024 nomorexa L
https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
[Iepronnueckuii 3aK0H U
52 [lepuoanueckas cucteMa XMMUYECKUX 18.03.2024 bubmorexa [IOK

anemenToB /. 1. Menneneepa

https://m.edsoo.ru/00ada52c¢
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bu6mmoreka [{OK

53 [lepuopl, rpymIibl, MOATPYIIIBI 03.04.2024 htts://m.edsoo.ru/00adas2c
54 Crpoenue atoMoB. CocTaB aTOMHBIX 08.04.2024 bubnuorexa [JOK
snep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK B oK
55 aTOMOB 251eMeHTOoB [lepuonnyeckoit 10.04.2024 nomoreka L1
https://m.edsoo.ru/00ada6hc
cucremsl JI. 1. Menpeneena
XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA M0 €T0 MOJIOKEHUIO B bubnuoreka [JOK
56 15.04.2024
[Tepnoanueckoii cucreme J1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3Hauenue [lepuoamyeckoro 3akoHa
57 JUISL Pa3BUTHUS HayffI/I I/IquaKTI/IKI/I. . . 17.04.2024 bubmuorexa [JOK
MenneneeB — y4EHBIN, NEIaror u https://m.edsoo.ru/00ada96e
rpaXKJaHuH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB 99 04.2024 bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHnHas xumudeckas CBs3b 24.04.2024 bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas 29 04.2024 bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsisipHas XMMUYeCKas 06.05.2024 bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 08.05.2024
CTereHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 13.05.2024 bubmuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIIUTEIN B BOCCTAaHOBUTESIN 15.05.2024 bu6nmoreka [JOK
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https://m.edsoo.ru/00adb076

K o4
65 OHTpoJIbHAsI paboTa Ned o Teme 1 90.05.2024 bubnmoreka [JOK
«Ctpoenue aroma. XUMHUYECKasi CBS3b» https://m.edsoo.ru/00adbh486
. bubnuorexa [JOK
1 22.05.2024
66 O06o01IeHre 1 cucTeMaTr3anus 3HaHU ! 05.20 htts://m.edsoo.ru/00adb33c
. bubnuoreka [JOK
7 1
6 O0o01IeHre U CHCTeMAaTH3alNs 3HAHUN httos://m.edsoo.ru/00adach?
. bubnuorexa [JOK
68 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1 httos://m.edsoo.ru/Ffod61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTnueckue
n/n Bcero U3ydeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 05.09.2023 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU Eufs 1OK

nonmoTexa

2 i 1 08.09.2023
CBOUCTR XI{MWICCKHX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Kn

3 accu(uKaIus 1 HOMEHKJIaTypa 1 12.09.2023 bubmuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
B -

4 UIbl XUMHUYECKOUN CB;I?I/I Y TUIEI 1 15.09.2023 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpeHue U yriyOneHue 3HaHui 1 1 19.09.2023
OCHOBHBIX pa3ZIeNioB Kypca 8 Kiacca»

5 Knaccn(vbnxaunﬂ XUMUYECKUX 1 99092023 bubmuoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM Eu 1OK

nonMoTeKa

7 ! 1 26.09.2023
PEAKIlHH, IOHATHE O TOMOTCHHRX # https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEaAKIHIX
[Tonatue o XUMHYECKOM Bu6 1OK

nonrorTeka

8 . @ 1 29.09.2023
PaBHOBECHH. OaKTOPH!, va/m}omne https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUYECKOU PEaKLUU U
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I10JIOKEHHE XMMHUUECKOTO
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [{OK

9 03.10.2023
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONTUTHIECKOU Bu6 1OK
HOIMOTEeKA
1 . .10.202
0 mucconuaiui. CUIbHBIE U c1a0bie 06.10.2023 httos://m.edsoo.ru/00adcd6s
AIEKTPOJIATHI
. bubnuorexa [JOK
11 WNonnble ypaBHEHUS peakuuii 10.10.2023 httos://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHU B CBETE npcanTaBneHI/m 13.10.2023 bubnuorexa [JOK
00 2JIEKTPOIUTUUECKON https://m.edsoo.ru/00add5d8
JMCCOIAAITAT
XHWMHYECKUE CBOMCTBA COJIENU B CBETE Bu6 1OK
. nonmoTexa
13 MpEICTABICHUH 00 . 17.10.2023 https://m.edsoo.ru/00add8b2
ANIEKTPOJIUTUYECKON TUCCOLMAIUU
bu6mmoreka [JOK
14 II i 20.10.2023
OIULTHE O THApOIH3E cOomelt https://m.edsoo.ru/00add9d4
15 O6o6uvleHI/Ie 1 CHCTeMaTH3aIus 94102023 bubnuoreka [JOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1. Eu6 10K
nonMoTeKa
16 «PernreHne 3KCeprUMEHTaTbHBIX 27.10.2023 httos://m.edsoo.ru/00addbfa
3a/1au»
KounTtponsnas pabora No2 mo teme Bu6 LIOK
noIMoTeKa
17 «DNEeKTPOJIUTUYECKAS TUCCOLIUALINSL. 07.11.2023 httos://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllii B pacTBOPax»
18 OO11as XxapakTepuCTUKa raJIOTeHOB. 10.11.2023 bubnunoreka [JOK

XHUMHYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

Xnoposogopon. ConsHast KHCIIOTA,

bubmmoreka [{OK
1 i 14.11.202
9 XHUMHYECKHE CBOUCTBA, IMOJTyUeHHE, 023 httos://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTtuyeckas pabora Ne 2 o reme Bu6 LOK
nonmorexa
20 1T i 17.11.2023
« OHWGHH,_G COHU;[HOH KHCIIOTEL, https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTB
Brruucnenus mo ypaBHeHUSIM Bu6 1OK
nonmorexa
21 i 21.11.2023
MUIMITIICCII pEAIL, CCT OAHH 13 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB 24.11.2023 bubnuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
23 Haxoxnenue cepol u €€ COCI[I:IHCHI/If/i 28.11.2023 bu6mmoreka [IOK
B Ipupoie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHUE, ) 01.12.2023 bubnunoreka [JOK
(bu3UYeCcCKre U XUMUYECKHUE CBOKMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA, Bu6 OK
25 (hbM3UYEeCKHEe U XUMHUYECKUE 05.12.2023 nommoreka L
= https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHUE
XUMHUYECKUE PEAKIUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
IIOJIyYE€HHS CEPHOM KUCIIOTBI. bubnuoreka [IOK
26 08.12.2023
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
27 Brruncnenue maccoBoii 40U BBEIXOa 12.12.2023 | bubmmoreka [JOK



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

IIPOJIyKTa peaKuu

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

OO1mas XxapakTepuCTHKa HIEMEHTOB
VA-rpymisl. A3o0T,

bu6mmoreka [{OK

28 15.12.2023
pacnpocTpaHeHue B IPUPOJE, https://m.edsoo.ru/00adeea6
(dbu3nyYecKre U XUMHUYECKUE CBOMCTBA
AmMuak, ero ¢usnueckue u Bu6 1OK

HOJIMOTEKA
2 i 19.12.202
9 XUMUYECKHE CBOMCTBA, MOTyYeHHE U 9 023 htts://m.eds00.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme Bu6 LOK
HOJIMOTEKA

30 11 22.12.2023
(CTOMYRCHIE ANNTATE, HIYHCHie ero https://m.eds00.ru/00adf180
CBOWCTBY»

31 A3oTHas KI/ICJ‘IOT%, e€ ¢puzndeckue u 96.12.2023 bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEH
aMMOHMSI B KaUe€CTBE MUHEPATIbHBIX Eu6 10K

nonmoTexa

32 0 i X 29.12.2023
YAOOPCHHH. AHMUIHCCKOC . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
®Pocdop. Okenn pochopa u

33 (bocg)o pHa;I KHCHH(i)Ta (b(bI/II)BI/I(‘I\giKI/Ie u 09.01.2024 bubmorexa HOK

P N o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonw3oBanue docdaToB B

34 KayecTBe MI/IHepaJ'IBHbIva,I[O6peHI/II7L 12.01.2024 bubmuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B

35 npupoje, pu3nyeckre U XUMHUECKUe 16.01.2024 Bubmmorexa LIOK

CBOICTBA

https://m.edsoo.ru/00adfd9c
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [{OK

36 19.01.2024
DKOJIOTHYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)
" bubnuorexa [JOK
7 23.01.2024
3 YronpHas KUCIIOTa U €€ COJTu 3.01.20 htts://m.eds00.ru/00ae006¢
[IpaxTnueckas padota Ne 4 o Teme
"H X
38 OJIyYEHHE YIIIEKHUCIIOro ra3a 26.01.2024 bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
non"
[TepBoHavuaNbHBIE TIOHATHUS 00 Eut 1IOK
HOJIMOTEeKA
39 30.01.2024
OPTAHITICCiux BEMICCTRAX Kak O https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
. bu6mmoreka [IOK
40 K 02.02.2024
PEMITHH H €10 COCRNHEHIA https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue
41 3KC1‘IepI/IuMeHTaJ'II)HI>IX 3a7a4 1o TeMe 06.02.2024 bubnuoreka [IOK
«BaxHeime HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KontponpHas padota Ne3 mo teme Bu6 OK
42 «Baxueimme HeMeTauIbl U UX 09.02.2024 nommoreka L
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX
AJIEMEHTOB — METaJIOB.
43 Merannuueckas CBsI3b U 13.02.2024 bubmuoreka [JOK

METaJUINYECKasl KPUCTAJUTMYECKAS
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

https://m.edsoo.ru/00ae103e
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XUMHYECKHE CBOUCTBA METAJIOB.

. bubnuorexa [JOK
44 16.02.2024
SHGKTPOXMLM%CKHH b 6.02.20 https://m.edsoo.ru/00ae1156
HaIpsHKEHUN METaJIOB
OOmire cnocoObl MOTyYeHUs
MetauioB. CrutaBel. Beraucnenus mo But 1OK
nonmorexa
4 i 20.02.2024
5 YPaBHEHHUSAM XUMUYECKUX PEAKIIHA, 0.02.20 httos://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
MIPUMECH
bubmmorekxa [IOK
4 I1 23.02.2024
6 OFATHE O KOPPOSHH METAILIOB 3.02.20 https://m.edsoo.ru/00ael1278
bu6moreka [IOK
47 27.02.2024
[lenotrbre MeTAMIL 02.20 https://m.edso0.ru/00ael4b2
48 OKcuIpl M THAPOKCUIBI HATPUS U 01.03.2024 bubmuorexa [JOK
KaJIns https://m.edsoo.ru/00ael4b2
49 Hlenornu{oseMenLHuHe METaJLTbI — 05.03.2024 bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
. bu6mmoreka [IOK
50 B 08.03.2024
DIHCHILIE COCMHCHIA KATbIHA https://m.edsoo.ru/00ael5e8
51 O6o6uvleHI/Ie W CUCTEMaTH3AIMS 12.03.2024
3HaAHUH
52 JKEcTkoCTh BOABI M CIIOCOOBI €& 15.03.2024 bubnuoreka [JOK
YCTpaHEHHUs https://m.edsoo.ru/00ae1886
[IpakTnueckas pabota Ne 6 o Teme Eu6 OK
53 "YKEcTKOoCTh BOABI U METOIBI €6 19.03.2024 ubnnotexa 11
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 Amommit 22.03.2024 | Dubmorexa LIOK
https://m.edsoo.ru/00aelc64
55 AmdorepHble cBOICTBA OKCHIA U 02.04.2024 | Bbubaunoreka [{OK
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TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [{OK
56 X 05.04.2024
eeso https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCHUIBI U COJIU JKEJIe3a 09.04.2024 bubnuorexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O6O6HUICHI/I6 Y CUCTEMaTH3aIHs 12.04.2024
3HaAHUHN
[IpaxTnueckas padota Ne 7. Pemenue
59 3Kcnep1/nvv[eHTaanmx 3a7a4 1o TeMe 16.04.2024 bubnuorexa [JOK
«Baxnenmme MeTamibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Berarcnenus o ypaBHEHUAM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
50 peareHTOB JaH B U30BITKE WIIH 19.04.2024 bubnuoreka [JOK
COIEPKUT MpuMecH. Beruucienus https://m.edsoo.ru/00ae1750
MaccoBOM JIOJU BBIX0/1a IPOAYKTA
peakuuu
61 O6o6uvleHI/Ie Y CUCTEMaTH3AIMS 93.04.2024
3HAHUH
KontponbHas padota Ned4 o teme
62 «Baxuneimme MeTauibl ¥ X 26.04.2024
COEIMHEHUS
63 BemecTtpa u IV‘I’aTepI/IaJ'IbI B 30.04.2024 bubnunoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XI/IMI/IHGCKOCv3an$I3HeHI/Ie 03.05.2024 bubnuoreka [JOK
OKPYXKaIOLIEN Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 07.05.2024 bubnuoreka [IOK

OKOJIOTHYCCKHX HpOGJ’ICM

https://m.edsoo.ru/00ae4270
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66 OGOGH}GHI/IC U CUCTEMAaTH3AIUS 1 10.05.2024 bubmuoreka [JOK
3HAHUMN https://m.edsoo.ru/00ae0d0a
O060011IeHe U CUCTEMAaTHU3 AL bu6mmoreka [{OK

67 3HaHUI . 14.05.2024 https://m.edsoo.ru/00adb33c
O06o01IeHre U CHCTeMAaTH3aIus bubnmoreka [JOK

1 17.05.2024
68 3HaHUU 05.20 https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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