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COJEPKAHUE OBYYEHUA

8 KJIACC

HepBOHa‘laﬂbele XUMHUYECCKHE TTOHATUSA

[Ipenmer xumun. Ponp XuMHM B KM3HM YelOoBeKa. XUMHUSA B CHCTEME HaykK. Teima u
BemiecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperarHoe cocrosiuue BemecTB. [loHsitue o
METOJIaX MO3HaHUs B XuMHH. UncThie BemecTBa 1 cMecu. CriocoObl pa3ienieHust CMece.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE dJIeMeHTh. CHMBOJIBI XHMHUYECKHX DSJIEMEHTOB.
[IpocThie U cioxHbIE BEllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTh aTOMOB  XMMHMYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENBbHAA aTOMHas Macca. OTHOCUTEIIbHAS MOJIEKYJIIpHAst
Macca. MaccoBast 10J1s1 XMMHUYECKOTO JIEMEHTA B COCIUHEHUHU.

KonunuectBo BemectBa. Mousib. MossipHass macca. B3anMoOCBsI3b KOJIMYECTBA, MAcChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo ¢opMysiaM XUMHUUECKUX COCTMHEHUH.

®uU3NYECKMe W XUMHYECKHUE SBJICHUS. XHMHUYECKas peakuuss U e€ MpPU3HAKU. 3aKOH
COXPAaHEHHUsI MAacChl BEIIeCTB. XuMuieckue ypaBHeHus. Kiaccupukanus XUMUUYECKUX PeaKIHii
(coenuHEeHMs, pa3lIoKEHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKCnepumMeHnm .

3HaKOMCTBO C XHMHUYECKOH IMOCY/IOH, MpaBwiiaMK paboOThl B JabopaTopud W HpuémMamu
oOpamieHus ¢ jJa0OpaTOpHBIM 00OpPYJIOBaHUEM, U3YYECHUE W OINMCAaHHE (U3UYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKHUX BEIIECTB, HAOIIOIeHUE PU3NUecKuX (TUIaBICHUE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KMIICHUEC M KOHJICHCAIUs BOJIbI) U XMMHUYECKUX (TOpPEHUE CBEYH,
MPOKaJMBAHUE METHON MPOBOJIOKH, B3aMMOJICHCTBHE MeJia C KHCIOTOW) SIBIICHHI, HAOJIIOICHHE
W ONHCaHWE NPHU3HAKOB TIPOTCKAHUS XUMHUYCCKUX peakuuid (pasjoxkeHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM Oapus, paznoxenue ruapokcuna menu (1) npu
HarpeBaHuu, B3auMOJeicTBHe jkene3a ¢ pactBopoMm coiu meau (II), usyueHume crocoOoB
paszeneHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTpPOBAaHWE, BHIMAPUBAHUE, AUCTUIUIALNA,
xpomatorpadus, TMpOBEIEHHWE OUYMUCTKA TMOBAPEHHOM COJM, HaONIOJIEHUE U OIMKCaHUE
pEe3yNbTaTOB MPOBEACHHUS OIbITa, HILTIOCTPUPYIONIETO 3aKOH COXpPaHEHHs MacChl, CO3JaHUE
Moenei MoJeKy (IapoCTep>KHEBBIX).

Baxkueiilue npeacTaBuTe I HEOPraHUYECKHX BelleCTB
Bo3nyx — cmech razoB. CocraB Bo3myxa. Kucimopox — »IeMEHT M IPOCTOE BELIECTBO.

HaxoxnaeHue KHCJIOpOJia B MpUPO/JL, (I)I/ISI/I‘-IGCKI/IG U XUMHMYECKHUE CBOMCTBa (pCaKLII/II/I l"OpeHI/ISI).
OKCI/I,Z[LI. HpI/IMCHCHI/IC KHucJIopoaa. CnocoObl MOJIY4YCHHA KHUCIOpOoJda B J'Ia60paT0pI/II/I u



poMBIIIeHHOCTH. KpyroBopot kuciopoaa B mpupoje. O30H — auioTpomHas MOIu(UKAIUS
KHCJIOPOJ1a.

TernnoBoit 3(h(heKkT XUMHUYECKON peakiuy, TEPMOXHUMHUYECKHE YpPaBHEHHS, HK30- H
SHIOTEPMHUYECKUE peakuuu. TOoIMBO: yroib M MeETaH. 3arpsi3HEHUE BO3AyXa, YCHUIICHHE
HapHUKOBOTO 3(dexTa, pa3pymeHre 030HOBOTO CIOS.

Bomopox — oanmemenT M mpoctoe BeniecTBO. HaxoskneHue Boxoposa B IPUPOAE,
¢du3nvecKrne 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI Moy4eHust. KUCIoTh 1 Com.

MoutsipHbIii 00BEM Ta30B. PacuéThl MO XUMHUYECKUM YPaBHCHHSIM.

®usnueckue cBoiicTBa BoAabl. Boma kak pactBoputens. PactBopel. Haceliennsle un
HEHACBIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BemecTB B Bojae. MaccoBas J0Js BELIECTBA B
pactBope. XuMmHuueckue cBoiictBa BoAbl. OcHOBaHUA. Pojib pacTBOpPOB B MpUPOJIE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa M OYHCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coeaumHeHud. Oxcuapl. Kiaccudukanuss OKCHIOB:
cosieoOpa3yronire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIE) U HecoeoOpasytonire. Homenkiarypa
okcu10B. dU3nUecKre U XMMHYecKHUe cBoiicTBa okcuoB. [lomyuenue okcuaos.

OcHoBanus. Kraccudukanus oOCHOBaHUM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuii. du3znyeckne M XMMHUYECKHE CBOWCTBAa OCHOBaHuil. llosydyenue
OCHOBaHUM.

Kucnortel. Knaccudukanus kucnor. Homenknarypa kucior. @u3ndeckue ¥ XUMUYECKHE
cBoiicTBa kuciot. Psag aktuBHoctu metauioB H. H. bekerosa. [losrydenue kucnor.

Comu. Homenkiarypa cosneil. dusnueckue U XUMHUYECKHe cBoicTBa cojied. [lomydenue
COJIEH.

I'enernueckas cBs3b MCXKAY KlIaCCaMH HCOPraHUYCCKUX COGI[HHCHHﬁ.
Xumuueckuii IKCnepumMeHnm .

Ka4eCTBEHHOE OIIpE/ICIIeHUE COJIepKaHUs KUCIOPOAa B BO3JyXe, MOJydeHHue, COOMpaHue,
pacro3HaBaHHe M H3y4CHHME CBOMCTB KHUCIOpOJa, HAaOJIIOJEHHE B3aMMOJEHCTBUS BEILIECTB C
KHUCJIOPOJOM U YCJIOBHUS BO3HMKHOBEHMS M NPEKpalleHHsl ropeHus (Ioxapa), 03HaKOMJICHHE C
oOpa3llaMu OKCHJIOB M OINMCAHUE MX CBOMCTB, IOJIydeHHE, COOMpaHHe, pAClO3HABAHUE U
U3yueHHe CBOMCTB BOJOpoAa (ropeHue), B3aumojeiictBue Bojopoda ¢ okcuaoMm menu (1)
(BO3MOXKHO MCIIOJIb30BAaHHE BHUJEOMATepHAIOB), HAOIIOJeHHEe 00pa3I0B BELIECTB KOJIUYECTBOM
1 Moub, HccaenoBaHUEe OCOOEHHOCTEM pacTBOPEHUS BEIIECTB C Pa3lMYHON pacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE DPACTBOPOB C ONPEACIEHHON MAacCcOBOM J0JIEH pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOJBl C MeTallaMM (HaTpueM U KajbIeM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), UCCIIEOBaHUE OOpa3ll0B HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KIACCOB,
HaOJr0/IeHue M3MEHEHMsI OKPAacKd WHAMKATOPOB B PAcTBOpax KHUCJIOT W IIelouel, u3ydeHue
B3auMoeicTBus okcuna Meau (II) ¢ pacTBopom cepHOM KHCIOTBI, KHUCIOT C MeTallaMH,
peakuuil HeWTpalM3alli{, TOJYy4EeHHE HEPACTBOPUMBIX OCHOBAHUWI, BBITECHEHHUE OIHOIO
MeTajljla IPyruM U3 pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTANIBHBIX 3aJa4 10 TeMe «BaxHeiimne
KJIACChl HEOPraHUUYECKUX COEAMHEHUI».



Iepuoguveckuii 3akon u Ilepuoanyeckass cucrema xumuuyeckux 3Jjiemenros /I, WU.
MemnpgesieeBa. CTpoeHne aToMOB. XMMHU4YecKas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHBIE
peakuuu

[lepBbie MONBITKY KIaCCUPUKAIIME XUMHUYECKHX 3JIEMEHTOB. [IoHsATHE O Ipymnax CXOIHbBIX
AJIEMEHTOB (IIEJIOYHBIE M ILEJOYHO3EMENIbHbIE METaJulbl, TaJOreHbl, WHEPTHBIE Tas3bl).
DneMeHTbl, KOTOpble 00pa3yoT aM(OTEPHbIE OKCU/IbI U THJIPOKCH/IBL.

[lepuognueckuit  3axkoH. Ilepuommueckas cucremMa XMMHUYECKHUX 3JIEMEHTOB [l
W. MenneneeBa. Koporkonepuoanas u ymmHHONeproHast ¢opmbl lleproaumyueckoid cuCTEMbI
xumuueckux snemeHtoB JI. WM. MenneneeBa. llepumonsl u rpynnbl. PU3HYECKH CMBICH
MOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctraB aromHbIX suep. M3ortombl. DOnekrtponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 31eMeHTOB [leprouueckoil CUCTEMbI
. W. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO »JJIEMEHTA 10 €ro IMOJIOKEHUIO B
[Tepuonnueckont cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI pajiiyca aTOMOB XMUMHUYECKHUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U ITEPUOAAM.

3nauenue [lepmogmueckoro 3axkoHa u [leproauyeckoil CUCTEMbl XUMUYECKHX JIEMEHTOB
JUISl pa3BUTHS HAyKU U nipakTuku. 1. 1. MeneneeB — yu€HbI U TpakIaHH.

XuMmuyeckas CBSI3b. KoBanenrnas (monsipHas U HEToJIApHas) CBSI3b.
DIEKTPOOTPULIATENIBHOCTh XUMUYECKHX 3JIeMEHTOB. MIoHHAas! CBS3b.

Crenenb okuciaeHUsI. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKIuu. HpOHGCCBI OKHUCJICHHUA
u BoccTaHOBICHHS. OKHUCIIMTEIIM U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumMenm .

HN3YyUYCHUC O6p33HOB BCIIECTB MCTAJIJIOB H HEMCTAJJIOB, B3aHMOHeﬁCTBHC r'uapoKCcuia
OUHKa C paCcTBOpPaMH KHCJIOT H H.[CJ'IO‘ICIZ, MIPOBEACHUC OIIBITOB, WIUIIOCTPUPYIOIIUX IIPUMCEPHBL
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ (ropeHHe, PpCaKknuun pa3jioKCHUA, COG,Z[I/IHCHI/ISI).

Meostcnpeomemmoie ceazu

Peanuzanus MCKIIPECAMETHBIX cBs3el IIpu U3y4CHUU XHUMHUU B 8 kmacce OCYHICCTBJIISACTCA
uepe3 HUCII0JIb30BAHUC KaK O6H_II/IX C€CTCCTBCHHO-HAYYHbIX HOHHTI/Iﬁ, TaKk H HOHHTHﬁ,
SABJBIFOINUXCA CUCTEMHBIMU JUIS OTACIIBHBIX IMTPEAMETOB €CTCCTBCHHO-HAYYHOT'O ITUKIJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TTIOHATHUSA: Hay‘IHBIﬁ q)aKT, TUnoTe3a, TCopus, 3aKOH, aHAJIU3,
CHUHTC3, KJIaCCI/ICI)I/IKaI_II/IH, MNEepUOANYIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOJCINPOBAHUC,
HU3MEPCHHUEC, MOJICIIb, SABJICHHUC.

@duzuka: Marepus, aTroM, OJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHI, HU30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJNA, SJIEKTPUYECKUI 3apsj, BEIIECTBO, TelOo, 00BEM, arperaTHoe
COCTOSTHHE BEIECTBA, ra3, (PU3WYECKHE BETUYHMHBI, €IUHHIIBI H3MEPEHHUs, KOCMOC, TUIAHETHI,
38351, ComTHIIE.

buonorus: porocunres, npixanue, ouocdepa.



l'eorpadusi: armocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIE TMOPOJBI, IOJIE3HBIE
HCKOITaCMBIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTBO U XUMHUeCKasi pe€akuus

[lepnognueckuit  3akoH. Ilepuommueckas cucremMa XMMHUYECKHX JJIEMEHTOB [l
W. MenneneeBa. CTpoeHne aTtomMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COECIMHEHUH B COOTBETCTBUU C
MOJIOKEHHUEM 2JIEMEHTOB B [lepuoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHIbl XWMHYECKOW CBSI3H. THNBI KPUCTAUIMYECKHX PEMIETOK,
3aBUCHMOCTh CBOWMCTB BEIECTBA OT THUIA KPHUCTAUIMYECKON PEIIETKM M BUJA XUMHUYECKOU
CBS3U.

Knaccudukanus m HOMEHKJIATypa HEOPTaHWYECKHUX BEIIECTB. XHWMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3JMYHBIM KJIaccaM HEOPraHMYECKUX COEIMHEHHUH, I€HEeTHYeCKas
CBSA3b HEOPraHWYECKNUX BELIECTB.

Knaccudukanuss XuMU4ecKUX peakluid MO pa3IUYHbIM MpH3HAKaM ([0 YUCTY U COCTaBy
YYacTBYIOIIMX B pEaKUUU BEHIECTB, IO TEIJIOBOMY 3(dexTy, Mo H3MEHEHHIO CTereHen
OKHUCJICHUS XMMUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTaluzaropa). DK30- U
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctn xumuueckod peaxiuu. [lonsartue 06 oOpaTUMBIX U HEOOPATHUMBIX
XUMHYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. [lonste o xumuueckoM paBHOBecHd. DakTOpbl, BIMSIOINIME HAa CKOPOCTh
XMUMHYECKOHN pPeaKlMU U MOJI0KEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHCIIUTEIIBHO-BOCCTAHOBHUTEIIHHEIC pCaKuuu, BJICKTPOHHHﬁ 0aJaHC OKHUCIUTEILHO-
BOCCTAaHOBHUTEILHOU pCaKuuu. CocraBieHue ypaBHeHI/Iﬁ OKHUCIUTCIIBHO-BOCCTAHOBUTCIBHBIX
peaKHI/Iﬁ C UCIIOJIb30BAHHUEM MCTOdA 3JICKTPOHHOI'O OajaHca.

Teopm{ SHCKTpOJII/ITI/I‘IeCKOﬁ Juccoluranuu. SHGKTpOHI/ITH U HCOJICKTPOJIMTLI. KaTI/IOHBI,
AHUOHBI. MeXaHu3M JIHUCCOLMAIIMM BEIIECTB C pa3jiIniHbIMU  BUIaMU XHMHUYECKON CBS3H.
Crernenb JAUCCOHAIIH. CunbHBIC U cl1a0bIe DJICKTPOJIUTHI.

Peakunu monHoro oOMeHa. YcioBUS MPOTEKAaHUS peaklUii MOHHOTO OOMeEHa, MOJHBbIE U
COKpall€HHble MOHHBIE ypaBHEHMs peakuuil. CBOWCTBA KUCJIOT, OCHOBAHUW M COJIEH B CBETE
MpeCTaBICHU 00 SJIEKTPOIUTUYECKON auccoruanui. KadecTBeHHbIE pEakIuu Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE C MOJENISAMHU KPHCTALIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HeMeTauioB (TpaduTa W ainMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHS),
UCCIICIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW pEeakIuu OT BO3JACHCTBUS pa3INYHBIX
(aKTOpOB, MCCIEIOBAHUE SJIEKTPOIPOBOAHOCTA PACTBOPOB BEIECTB, MPOLECCAa IUCCOLUAINN
KHCJIOT, IIeJo4Yeld M cojei (BO3MOKHO HCIIOJIb30BaHUE BHIECO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WIIIOCTPUPYIOLUIUX MNpPU3HAKU MPOTEKAHUS pPEaKklUMil MOHHOro oOMeHa (oOpa3zoBaHUE
ocajKa, BBIJCICHHE Tra3a, OOpa30BaHHE BOJbI), OTBITOB, WIIIOCTPUPYIOUINX IPHUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENFHBIX PEaKIHid (TOpPEHUE, PeaKIU pasiIokKeHUs, COCIMHEHUS),
pacro3HaBaHHe HEOPraHMYECKUX BEIIECTB C IOMOIIBI0 KAaUYeCTBEHHBIX pEaKIUil Ha HWOHBI,
pelieHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTranabl U MX coeTUHEHUS

OOmiass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEepHbIE
CTCIICHU OKMHCIJICHUS. CTpOGHI/Ie n (1)1/131/1qecmle CBOMCTBaA MMPOCTBIX BEHICCTB — TaJIOI'CHOB.
XUMHUYECKHE CBOWCTBa Ha TpuUMepe Xiopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMeTaJIaMH,
menoyamu). XyopoBojgopoa. ComsiHas KHCIOTa, XHMHYECKHE CBOWCTBA, IIOJIydEHHE,
npuMeHeHue. JleficTBue Xjopa 1 XJ0poBOJOPO/Ia Ha OPTaHU3M 4elloBeKa. Baxuelmue ximopuasl
U VX HaXOXJICHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 3jeMeHTOB VIA-rpymmbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTtpoeHue M (pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U cepbl. AJUIOTPOIHBIE MOAU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOWCTBA
cepol. CepoBoaopoj, cTpoeHue, (U3MYECKHe M XUMUYeCKHe cBoMcTBa. OKCHIBI Cephl Kak
MIPE/ICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHas KHUCIOTa, PU3NYECKHE M XUMHUYECKHE CBOMCTBA
(oOmme Kak TIPEACTaBUTENSI Kiacca KHUCIOT W crenududeckue). XUMUYSCKHE PEaKIuH,
JeKalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MoJdydeHHs cepHoil KuciotTel. [Ipumenenue
cepHoit KuciaoTel. Coyi CepHOM KUCIIOTHI, KaYeCTBEHHAs peakius Ha cynabdar-uoH. Haxoxaenne
ceppl M €€ COEOUHEHMM B Tpupojae. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEeH Ccpembl
COCIMHEHUSIMU Ccepbl (KUCIOTHBIE NOXKIH, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPAILCHUS.

OOmass xapakTepucTHKa 31eMeHTOB VA-rpynmbsl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBbIE CTENEHH OKHUCICHHS. A30T, pacHpoCTpaHEHHWE B TpHpoAe, (U3MYECKHe WU
XUMHUUecKHe cBoiicTBa. KpyroBopot a3ora B mpupojae. AMMuUaK, ero (pu3nuecKkre U XUMHUUECKHe
CBOWCTBA, MoJTy4eHue u npuMeHenue. Coy aMMOHUS, UX (pU3NYecKue U XUMUYECKHEe CBOHCTBA,
npuMeHeHne. KadyecTBeHHast peakiys Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IOJydeHHe,
¢usnueckne M XMMHUYECKHMEe CBOHCTBa (OOIIME KaK NpPEACTaBHTENS Kiacca KUCIOT H
cieduyeckue). Vcnonap3oBaHHe HHUTPATOB M COJEH aMMOHHS B KaueCTBE MHHEPAIBHBIX
ynoOpennii. XuMu4yecKoe 3arps3HeHHe OKPYKaroIIeH cpebl COSNMHEHUSIMU a30Ta (KUCIOTHbIE
TOXKIM, 3arpsA3HEHHE BO3yXa, MOYBBI U BOJOEMOB). Docdop, alutoTpONHBIE MOIU(PHKAIH
dochopa, dpuznyeckne u xumuueckue cpoiictBa. Oxeun docdopa (V) n pocdopnas xucnora,
¢u3nyeckue M XMMHUYECKHE CBOIcTBa, moidydeHue. Mcnomb3zoBaHue ¢ochaToB B KauecTBe
MUHEPAIbHBIX YA0OpEHHH.

OOmast xapakrepuctuka 3meMeHTOB [VA-rpynmel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEHH OKHCICHUS. YTIIEepo, alUIOTPOIHbIE MOJU(PHUKALINN, pACTIPOCTPAaHEHHE B
npupoje, pU3nUecKue U XuMuieckue cBoicta. AxcopOrus. KpyroBopor yriepoaa B mpupo/e.
Oxcunpl yriaepona, ux (GU3NUYECKUE U XUMUYECKHE CBOMCTBA, JIeHCTBHE Ha KUBBIE OPraHU3MBI,
MOJIy4YeHHEe W MPUMEHEHUE. DKOJIOTHUECKHE MPoOIeMBbl, CBs3aHHbIE ¢ okcuaoMm yriepona (1V),
TUNoTe3a I100aJbHOTO MOTEIJICHUs KiIuMaTa, NapHUKOBBIN 3¢ dekT. YrompHas kucinora u eé
CONM, WX (pU3MUECKHMe M XMMHUYECKHE CBOICTBa, MOJyuyeHHE M NpuMeHeHue. KauecTBeHHas



peakuus Ha  kapOoHar-uonbl. Mcmomb3oBanume  KkapOOHaToB B OBITY, MEAMIUHE,
IIPOMBIILIJIEHHOCTH U CEIIbCKOM XO35HCTBE.

[TepBoHauanbHBIE TIOHATHUS 00 OPraHWYECKHX BEIIECTBaX KaK O COCAMHEHUSX YTIepoja
(MeTtaH, »9TaH, OTWJICH, AalETWICH, 3TAaHOJ, TJULEPUH, YKCycHas kuciorta). IlpupoaHbie
WCTOYHUKH YTIECBOAOPOJOB (Yroiib, MPHPOJHBIA Ta3, HEPTh), MPOJYKTHI HX IEpPepadOTKH
(6eH3uH), UX POJIh B OBITY ¥ IPOMBINUICHHOCTH. [[0HITHE 0 OMOJOTHYECKH BAXKHBIX BEIICCTBAX:
KUpax, Oelkax, yriaeBoJax — W WX POJIM B KU3HU YEIOBEKa. MarepHallbHOE EIUHCTBO
OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBa, IOJYy4EeHHE W IPUMEHEHHE.
Coenunenus kpemHusi B npupoje. OOmme mnpencraBieHuss o6 okcujae kpemuHus (IV) u
KpeMHueBoil kucnote. CUIIMKATBI, UX MCIIOJIb30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOUTEINIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eroH. I[IpoGiembl
0€3011acCHOTO UCMOIb30BaHMUS CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnEepuUMeHm .

n3ydeHre o0pa3loB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, TIPOBEIICHHE
KAaUYCCTBCHHBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI 1 Ha6J'IIO)IeHI/Ie IMPU3HAKOB MX NPOTCKAHUS, OIBITHI,
OoTpakawmue (PU3NYEeCKre U XUMUYECKHE CBONCTBA TaJOTEHOB W WX COEAMHEHUH (BO3MOXKHO
HCII0JIb30BAaHME BHUIECOMATEPHANIOB), O3HAKOMJIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ oOpasnmamMu cephl M e€ COCOUHEHUSMH (BO3MOXKHO HCIOJH30BaHUE
BHJICOMATEepHAJOB), HaONIOJCHWE Tmpolecca OOyriauBaHHS  caxapa TOJa  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KUCJIOTHI, U3YYCHHUE XUMHUYCCKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCJIOTHI, TIPOBEJICHHE KAaueCTBEHHOM peakuuu Ha cyinb(arT-uoH W HaONoeHue IMpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMH CBOMCTBAMHU a3o0Ta, Gocdopa U MX COCAMHEHUH
(BO3MOXHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB), 0Opa3iiaMy a30THBIX U POCPOPHBIX yA0OpEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMHaka, IpPOBEIECHUE
KAYeCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHON A30THOM KHUCIOTHI C MEAbI0 (BO3MOXHO
UCII0JIb30BAHME BHJICOMATEPUANIOB), M3y4EHHE MOJIENed KPUCTAUIMYECKUX PEIIETOK aamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIECTB
AKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOrasa, MojydyeHue, cooupaHue, pacro3HaBaHue
U U3yYEHHE CBOMCTB YTJIEKHCIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIJIMKAT-UOHBl W HW3Y4YCHHE TMPU3HAKOB HX IMPOTEKAHUS, O3HAKOMIICHHE C MPOJIyKIHeH
CIJIMKATHON MPOMBIIIJICHHOCTH, PEHICHHE SKCIIEPUMEHTANBHBIX 3a7ad 1o Teme «BaxHeimue
HEMETAILJIbl U UX COCTUHEHUS.

MeTtajibl 1 MX COeAMHEHUS

OOmiast XapakTepUCTHKAa XHMHUYECKHX 3JIEMEHTOB — METAJJIOB HAa OCHOBAaHMU UX
nosio>keHus B Ilepuoanueckoit cucteme xuMmuueckux 3nemeHToB J[. M. MenaeneeBa u crpoeHus
atoMoB. CtpoeHue MerauioB. MeTtannudeckas CBS3b M METAUIMUYECKAs KPUCTAJUIMUYECKAs
pemérka. OJIEKTPOXUMHUYECKUH psJ HanpshkeHUH MerauioB. (dusnueckne M XUMHUYECKHE
cBoiicTBa MeTayuioB. OOIIME CrOcOObl MOMyYeHUss MeTalsioB. [loHsATHE O KOPPO3UU METalIoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIjiaBsl (CTanb, 4yryH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIICHHOCTH.

H_[eJ'IO‘-IHLIe METAJJIbI: ITIOJIOKCHHUE B HepI/IOIlI/I‘-ICCKOﬁ CUCTEMEC XUMHUYCCKUX DJICMCHTOB I[
n. MeHL[eneeBa, CTPOCHUC HUX ATOMOB, HAXOXJICHUC B MPHUPOIC. duznyeckue U XUMHUYECKHE



CBOMcCTBA (Ha mpuMepe HaTpust U Kaius). OKCUJIBI U THAPOKCHUJIBI HATpUs U Kanus. [Ipumenenue
LIEJTOYHBIX METAIUIOB U UX COECTUHEHUM.

[[lenoyHO3eMeNbHBIE METAUIBl MarHUi W KalblUi: MNoJjoxeHue B Ilepuomnueckon
cucremMe xuMuueckux sneMeHtoB [[. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HAaXOXKJICHHUE B
npupoae. Ou3znyeckue U XUMUYECKUE CBOMCTBA MAarHWs M Kaublus. BaxHedmue coeauHEHUs
KanpLus (OKCHUJI, THAPOKCU, coyin). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: nosoxkenue B [lepuoauueckoil cucreMe XMMHUYECKUX dieMeHTOB [l
N. MenneneeBa, CTpOCHHE AaTroMa, HAaXOXKJAECHHE B Ipupoje. PUNYECKHE U XUMUYECKHE
CBOMCTBa alOMUHUSA. AM(OTEpHBIE CBOICTBA OKCUA U THAPOKCUAA aTFOMUHUSL.

Kene3o: mnosoxenue B Ilepuoguyeckoil cucremMe XUMHYECKHX d3ieMeHToB /I
N. MengeneeBa, CTpOEHHE aTroOMa, HAXOXKJICHWE B Tmpupojae. PU3MYECKHE W XUMHYECKHE
cBoiicTBa xene3a. Okcuabl, ruapokcu bl u conu xenesa (II) u xenesa (I11), ux cocras, cBoiicTBa
U TIOJTy4YECHHE.

Xumuueckuii IKCREpuUMEeHm .

O03HAaKOMJIEHHE ¢ oOpa3llaMl METaUIOB W CIUIaBOB, HMX (DU3UYECKUMH CBOMCTBAMHU,
H3yYEHHE PE3yabTATOB KOPPO3MH METAIOB (BO3MOYKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHA KAJIBIUS U HATPHUS C BOJOU (BO3MOXXHO MCIOJIb30BAHUE
BHJICOMATE€pPHAJIOB), HWCCJICIOBAaHHE CBOWCTB KECTKOW BOJBI, MpOIlEcCa TOPEHHs IKeje3a B
KHCJIOpoJie  (BO3MOXHO  HWCIIOJB30BAaHWE  BHJCOMATEPHAIIOB), TPU3HAKOB  IMPOTECKAHUS
KaueCTBCHHBIX PEaKIMi HAa MOHBI: MarHus, Kajabllus, aIIOMHHUS, ITMHKa, xene3a (II) u xenesa
(I11), memu (I1), HabmroeHNe M OMKMCaHUE TPOIIECCOB OKPAITMBAHMS TIJIAMEHH MOHAMHU HATpPHS,
KaJlis W KaibIusl (BO3MOXKHO HCIIOJIB30BAHKME BUIACOMATEPHUATIOB), UCCIEA0OBaHUE aM(DOTEpHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS M THAPOKCUA IIMHKA, PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a1a49 110
TeMe «BaxHelme MeTalibl M UX COCAUHCHHUSY.

XuMHS U OKpYKaKIIas cpena
BemectBa 1 mMarepuasibl B MOBCETHEBHOM >KM3HH 4enoBeKka. be3omnacHoe mcnoib30BaHuE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas moMomip Opu XUMHYECKHUX OXOTrax H

OTpaBJICHUAX.

XUMHYECKOe 3arpsi3HeHNE OKPYXKAlolIel cpenbl (IpenenbHasi JOMyCTUMasi KOHIIEHTpaIHsI
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THYECKUX IpooIieM.

Xumuueckuii yxcnepumenm:

M3y4eHue 00pa3lioB MaTepuaioB (CTEKIIO, CIIaBbl METAJUIOB, IOJTUMEPHBIE MaTepPHAIbI).

Mescnpeomemmnute ceasu

Peanuzaius MeXnpeaMeTHBIX CBSI3€U MpU U3YyYEHUU XUMUHU B 9 Kiacce OCyHIeCTBISETCS
4yepe3 HCIOJb30BaHHWE KaK OOIMX €CTeCTBEHHO-HAYYHBIX TOHATUN, TaK U TOHSATHH,
SIBJISIFOIUXCS] CHCTEMHBIMU 11 OTAEJBHBIX NPEIMETOB ECTECTBEHHO-HAYYHOTO LIMKJIA.

OO01re ecTecTBeHHO-HAYYHbIE TIOHSTUS: HayYHBIN (DaKT, TUMIOTE3a, 3aKOH, TEOPHs], aHAIH3,

CHUHTC3, KJ'IaCCI/I(I)I/IKaI_II/I}I, NepuoaANIHOCTD, Ha6J'IIO,Z[eHI/Ie, OKCIICPUMCHT, MOJCINPOBAHHC,
HU3MEPCHUEC, MOJIC]Ib, SIBJICHHUC, HapHHKOBLIﬁ 3(p(peKT, TEXHOJIOTHA, MATCpUAJIbI.



®dusmka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, HN30TOIbI,
PaIMOaKTUBHOCTb, MOJIEKYJa, DJJIEKTPUYECKUM 3apsijl, MPOBOJHHUKH, TMOJYIPOBOJHUKH,
TVDIIEKTPUKH, (DOTOAIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTAIIMYECKAss pPEmIEéTKa, CIUIaBbl, (DU3UYECKHE BEITUYHHBI,
€AMHUIBI U3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocunres, apixanwe, Omocdepa, sKocucTeMa, MUHEpPAIbHBIC YHIOOpEHHS,
MHUKPO3JIEMEHTBI, MAaKPOJIEMEHTHI, IUTATENIbHbIE BEILIECTBA.

leorpadus: armocdepa, ruapocdepa, MHHEpPAIb, TOPHBIC TMOPOJBI, IOJIC3HBIE
HCKOITaCMBbIC, TOIIJIMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIuyHOCTHBIE pe3ylbTaThl OCBOEHHUS TMPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTUTAIOTCS B X0JIe 00YYCHHSI XUMUHU B €IMHCTBE Y4EOHOU M BOCIUTATEIHLHOM JCSITEIHBHOCTH B
COOTBETCTBUU C  TPAAUIIMOHHBIMU  POCCUUCKUMHU  COIIMOKYIBTYPHBIMH M JIyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, NPUHATHIMHA B OOIIECTBE MpaBWJIaMA W HOPMAaMH TOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUSI, CAMOPA3BUTHS U COLIMATTU3ALUU O0yUarOIINXCS.

JImgHOCTHEIE pPE3YIbTAThl OTPAXKAKOT TOTOBHOCTH O6yanOIHHXC${ PYKOBOACTBOBATHCA
CHUCTEMOM TTO3UTHUBHBIX IOEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIMPEHUC OIIbITa ACATCIBHOCTHU HaA e€
OCHOBE, B TOM YHCJIC B HaCTH:

1) MaTpHOTHYECKOT0 BOCTTUTAHUSI:

IIEHHOCTHOTO OTHOIIEHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYIHOMY
HACJICJTUIO, TIOHMMAHHs 3HAYCHUS XHUMHYCCKOH HAyKH B KH3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHOW WH(GOPMAIIUEH O TEPEIOBBIX JOCTHIKEHUSAX U OTKPBITHIX
MHPOBOW M OTEYSCTBEHHOW XHMMHH, 3aUHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHSIX 00 YCTpOHCTBE
MHpa 1 0OIIEeCTBa;

2) rpaIaHCKOTr0 BOCIIUTAHMS:

OpeACTaBICHUA O COLHUAJIBHBIX HOpMax M IIpaBHJIaX MEKIMYHOCTHBIX OTHOIIICHUH B
KOJIJICKTHUBC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.[€CTB€HHO HOJ'IC3HOI>1, y‘IC6HO'
HCCHGHOB&TCHLCKOﬁ, TBOp‘ICCKOﬁ U ApYrux BuJax ACATCIbHOCTHU, TOTOBHOCTH K pasHoo6pa3H0171
COBMECTHOM JESITEILHOCTHU IIpXU BBIIIOJIHCHUH y‘le6HLIX, IIO3HAaBAaTCJIbHBIX 3a/ia4, BBIIIOJTHCHHUH
XUMHUYCCKUX DKCIICPUMCHTOB, CO3aHUHU y‘IC6HBIX IMPOCKTOB, CTPCMIJICHUA K B3AaMMOIIOHUMAaHHWIO
U B3aMMOIIOMOIIK B IIPOLECCC 3TOH y‘I€6HOI7I ACATCIBHOCTH, TI'OTOBHOCTH OICHHUBATH CBOE
IOBCACHUEC U IIOCTYIIKKM CBOHX TOBapI/IH_[eﬁ C IIO3MIHH HPABCTBCHHLIX M IIPABOBLIX HOPM C
y‘{éTOM OCO3HAHMS MOCJIEICTBUN IMMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PCHYCCKHUC MMpEACTaBJICHUA ) BCIICCTBC )51 XUMHUYECKOU pcaKkuuu,
COOTBCTCTBYHOIIUEC COBPECMCHHOMY YPOBHIO PA3BUTUA HAYKU WU COCTABJIAIOMIMC OCHOBY JJIA
ITOHUMAaHUA CYIIHOCTHU Haquoﬁ KapTUHBI mupa, MMpEACTaBJIICHUA 00 OCHOBHBIX
3aKOHOMCPHOCTAX PAa3BUTHA IMMPUPOABI, B3aUMOCBA3AX YCIIOBCKA C HpPIpO,Z[HOﬁ cpeﬂoﬁ, O poJin
XUMHHU B ITIO3HAHHUUN 5THUX 3aKOHOMepHOCTeﬁ;



[I03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IIOJY4CHME HOBBIX 3HAHUW [0 XUMHH,
HEOOXOAUMBIE Ui OOBACHEHHMS HAON0JaeMbIX IPOLECCOB W SABJICHMH, MO3HABATEIHHOMH,
MH(POPMAIMOHHON ¥ YUTATEICKON KYJIbTYPHI, B TOM YMCII€ HABBIKOB CAMOCTOSITEIBHOM pabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATYpOH, AOCTYMHBIMH TEXHHUYECKUMH CpPEACTBAMHU
MH(POPMALMOHHBIX TEXHOJIOTHA;

WHTEpeC K OOYYEHHWIO M TO3HAHHIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUI0, TIPOCKTHOW M HMCCIEAOBATEIBCKON JEATCIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHILIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE I[IEHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 >KH3HU, OCO3HAHWE TIOCIEJICTBUM W HENPUSITHE BPEIHBIX
NpuBbIYEK (YMOTPEOJIEHUS aJKOTOJIsA, HAPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOJACHUS
npaBul 0€30MACHOCTH TMPU OOpAIIEHUH C XUMHUYECKUMHU BEIIECTBaMU B OBITY W peaJbHOU
KU3HU;

5) Tpy10BOr0 BOCIIUTAHMSA:

WHTEPEC K MPAKTHYSCKOMY M3YICHHIO TPOQECCH U TPYAa PA3IMIHOTO POJia, YBAKEHUE K
Tpyly W pe3yiapTaraM TpPYAOBOM JEATEIBHOCTH, B TOM YHCIE HA OCHOBE IPUMEHEHUs
MpEeIMETHBIX 3HAHMM TI0 XUMHUH, OCO3HAHHBIM BBIOOP MHIUBUIYAIbHOW TpPAEKTOPUU
MPOJIOJDKEHHST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XUMUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCCHOHATLHON NESATeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIalITUPOBATHLCS B MTPO(ECCHOHAILHON Cpeie;

6) IK0JIOrHYeCKOr0 BOCTIUTAHHUSI:

OKOJIOTHYCCKH uenecoo6pa3Hoe OTHOIICHUE K IPHUPOJAC KaK MCTOYHHUKY KU3HU HaA 36MJI€,
OCHOBE €€ Cym€CTBOBAaHUs, NMOHMMAaHUE LHECHHOCTHU 3A0POBOTIO U 0e3011acHOTO 06pasa KHU3HU,
OTBETCTBCHHOC OTHOLICHHEC K CO6CTBCHHOMy (1)I/I3I/ILI€CKOMY U IICUXUYCCKOMY 3I0POBBIO,
OCO3HAaHUEC LEHHOCTHU COGJ’II-O,I[GHI/IH IMpaBHJI 0e30I1aCHOTO MOBCACHUS IIPU pa60Te C B€IIECTBaMU,
d TAK)KC B CUTyallUAX, YI'POKAIOIIUX 3J0POBbIO U ) KU3HU HIO,HCI;'I;

CIIOCOOHOCTHU INPUMCHATH 3HAHHWA, HOJYYAaCMBIC IIPpU HU3YUYCHUU XUMHUU, IS PCIICHUA
3aJa4, CBA3aHHbIX C Oprma}omeﬁ HpHpOI[HOfI CpGHOﬁ, JJI TIOBBIIICHHUSA YPOBHS 9KOJIOr MYECKOM
KYJIbTYPbI, OCO3HAHUSA ri100a1bHOTO XapaKTepa 3KOJOTIMYCCKHX l'IpO6J'ICM u HYTeﬁ HUX PCIICHUA
IMoCPpeACTBOM METOJA0OB XUMHUH, DKOJIOTHUICCKOTI'O MBIIJICHHUA, YMCHUA PYKOBOACTBOBATLCS WM B
HOSH&B&TCJ’IBHOFI, KOMMYHI/IKaTHBHOﬁ M COLIUATBbHOM IIpaKTHUKEC.

METAIIPEIMETHBIE PE3YJIbTATHI

B cocraBe MCTAIIPCAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC I (pOpMI/IpOBaHI/ISI
MHUPOBO33PCHUA 06IJ_ICHay‘{HBIC IOHATHA (3aKOH, TCOpUs, NMPUHIUII, TUIIOTEC3a, d)aKT, CUCTEMA,
mponecc, SKCICPpUMECHT U I[perC.), KOTOPBIC UCIIOJIB3YHOTCA B €CTCCTBCHHO-HAYYHBIX yLIC6HBIX



IpeaMeTax U Mo3BOJIAIOT HAa OCHOBE 3HAHHUN M3 ATHX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOM HAayYHOH KapTHUHE MHUpA, U YHUBEpCalbHble ydyeOHbIe ACHCTBUS (IIO3HABATEIbHBIE,
KOMMYHUKATHBHBIE, PEryJIsSTHBHBIC), KOTOpbIE 0OeCreYnBa0T (POpPMHPOBAHHNE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO YI€OHON AEATEIBHOCTH.

Ilo3HaBaTebHbIE YHUBEPCAJBHBLIC y‘-leﬁl—[l)le JeicTBHUA
ba3oBble Jornveckue aelicTBUS:

YMEHHUS HCIIOJIb30BATh MPUEMBI JIOTUYECKOIO MBIIUIEHHUS IIPU OCBOCHHM 3HAHMIA:
pacKpbIBaTh CMBICT XMMMUYECKHX MOHATHH  (BBIIEIATH UX  XapaKTEpHble IPHU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C APYTUMU MOHITHUSIMHU), UCHOJIb30BaTh MOHATUS Ui OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SBJIECHUN, BBIOMPATH OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMi, YCTaHABINBATH IPUYMHHO-CIICICTBEHHBIE CBSI3U
MeXAy 00bEeKTaMU W3YYEHHUs, CTPOUTH JIOTHUECKUE pacCyX/1eHusl (MHAYKTUBHBIE, 1€ TyKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIbI U 3aKIIIOUEHHUS;

yYMEHHE MPUMEHATh B MpOLECcCe MO3HAHMS MOHATHS (MPEAMETHbIE M METallpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPEOOpPa30OBbIBATh IIHPOKO
MIPUMEHsIeMble B XUMHH MOJI€JbHbIE MPEICTABICHUS — XUMUYECKUIN 3HAK (CHMBOJI 3JIEMEHTA),
XuMuyeckas QopMmylla U ypaBHEHME XUMHUYECKOM peakiuu — TpU pPELIeHuHu y4deOHo-
MIO3HABATENbHBIX 3ala4, C Y4ETOM OTHUX MOJCIBHBIX MPEICTABICHUNM BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMUYECKUX pPEeaKUUil, BBIABIATh OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYUS B U3y4aEMBIX MPOLECCAX U SIBICHHUSAX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMCHHE HCIIOJB30BATh IOCTABJICHHBIC BOIIPOCHI B Ka4€CTBC HMHCTPYMCHTA IIO3HAHMA, a
TaxKoK€C B KadC€CTBC OCHOBbBI JIsA (bOpMHpOBaHI/IH THUIIOTE3bl II0 IIPOBCPKEC IPABHIIBHOCTHU
BBICKAa3bIBACMbIX CY)K,I[CHHP'I;

HpI/IO6peTeHI/Ie OIlbITa MO IUNIAHWUPOBAHUIO, OpraHu3aliiid W IIPOBCACHHUIO YUYCHHUYCCKUX
OKCIICPUMCHTOB, YMCHUC Ha6J'II-O,I[aTB 3a XO0JI0M IIpoHecca, CaMOCTOATCIbHO ITPOrHO3HUPOBATL €TI0
pe3yibpTar, (bOpMy.]'II/IPOBaTB O606H.[€HI/I${ U BbIBOAbI IIO pE3yJibTaTaM HpOBe,I[éHHOFO OIIbITA,
HCCICO0BaHHUA, COCTABJIATD OTYET O HpOHeHaHHOﬁ pa60Te.

Pa6ora ¢ undopmanmeii:

yMEHHUE BbIOWPATh, aHAIU3UPOBATh U UHTEPIPETHPOBATh MHPOPMALIUIO Pa3INYHBIX BHJIOB
1 (GOpM Npe/ICTABICHUS, TOJYyIaeMyI0 U3 pa3HbIX HCTOUHUKOB (HAYYHO-TIOMYJIsIpHAs IUTepaTypa
XMMUYECKOTO COJIep)KaHus, CIpaBOYHble IMocobus, pecypcsl HHTepHeTa), KpUTHYECKU
OLIEHUBATh MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(POPMAIIUIO;

YMCHHUC MPUMCHATDH Pa3JIMYHBIC MCTObI U 3aITPOCHI IMPU ITOUCKEC U 0T6ope I/IH(I)OpMaI_II/II/I u
COOTBCTCTBYIOIIHUX JAHHBIX, HCO6XOI[I/IMBIX JJIs BBIIIOJIHCHU S y‘-Ie6HBIX U ITI0O3HAaBAaTCJIBbHBIX 3a1a4
OHpC,Z[CJIéHHOFO THIIA, HpI/I06pCTCHI/IC OIbITa B 0O0JACTH MCIOJIb30BAHUS I/IH(I)OpMaI_II/IOHHO-
KOMMYHUKATHBHBIX TCXHOJIOT I/Iﬁ, OBJIAZACHUEC Ky.IIBTypOﬁ AKTUBHOT'O HCIIOJIB30BAHUS PA3JIMIHBIX
IIOUCKOBBIX CHUCTEM, CaMOCTOATCIIBHO BBI6I/IpaTL OINTUMAJIBHYTO (pOpMy MMpEACTaBJICHUA



nHbOpMAIMKA M WILIIOCTPUPOBATH pEIIAEMBIC 33/1a4d HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
apyrumu popmamu rpaduku U BX KOMOMHALUSAMMY,

YMEHHME HCIOJB30BaTh M AHAIM3MPOBATh B IIpollecce YYEOHOM M HCCIIENOBAaTEIbCKOMN
JESITeIbHOCTH HHPOPMAIIHIO O BIUSHUYU IIPOMBIIUICHHOCTH, CETHCKOTO XO3SHUCTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKpY)XKaroIlel MPUPOJHON CPEIbL.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁl—[ble JaelcTBHUA:

YMEHHS 3a/aBaTh BOMNPOCHl (B XoJe Juanora W (WIKM) JTUCKYCCHH) IO CYILECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TMPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMCHUA NPEACTABIIATH MMOJYUYCHHBIC PE3YJILTAThI O3HaBaTeILHOU ACATCIIBHOCTU B YCTHBIX
U THMCBMCHHBIX TCKCTax; JA€JaTb IMPE3CHTAUUIO PE3YJIbTATOB BBIIIOJIHCHUSA XUMHUYCCKOI'O
IKCIIEpUMEHTa (JTa00OpaTOPHOTO OTMBITA, JTAOOPATOPHON PAOOTHI MO WCCIIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHS Y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOMW TIO3HABATEIHLHOW W
MCCIIEIOBATENILCKOM JEATENPHOCTA TPU PENICHHH BO3HUKAIOMIMX MPOOJeM Ha OCHOBE y4déTa
O0IMX HMHTEPECOB W COTJIACOBAHMS TMMO3MIHN (00CYXKACHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBI», KOOPAWHAIIHSI COBMECTHBIX JICHCTBHM, ONpeesieHIe KPUTEPHEB TI0 OI[CHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIE 1elCTBHS:

YMEHHUE CaMOCTOSTEIBHO OINPEIEINATh LENU NeSITeIbHOCTH, IJIAHUPOBATh, OCYIICCTBIISTD,
KOHTPOJIUPOBaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOK JICATEIBHOCTh, BBIOWPATH
HauOosnee d(pdexTuBHBIC CHOCOOBI  pemIeHWs Y4eOHBIX M [MO3HABATCNIBHBIX  3ajad,
CaMOCTOSITEIIBHO COCTABJIATh WJIM KOPPEKTHPOBATH MPEIJIOKCHHBIH AITOPUTM JICHCTBHN TIpU
BBITIOJIHCHUM 33JaHUi ¢ y4€TOM TIIOJIydCHHMS HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3ysibTaTa 3asBJICHHON ILIeNH,
YMEHHUE HCII0JIb30BaTh U aHAJM3UPOBATh KOHTEKCTBI, TIPE/JIaracMbIe B YCIIOBUH 33 JaHH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3yNbTaTOB IO OCBOEHHIO OO0S3aTEIBHOIO  COJEPIKAHMS,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSAIOT: OCBOCHHBIE
oOy4aroMMHUCsT Hay4YHble 3HAHUS, YMEHHUS M CIOCOOBI JeHCTBUH, cremuduueckue s



HpeHMeTHOﬁ obOactu ((XI/IMI/ISI», BUJIbI JCATCIBHOCTHU IO IMOJIYYCHHIO HOBOI'O 3HAHUA, €Iro
HUHTCpHpCTAllUN, Hpe06pa3013aHI/H0 U MPUMCHCHUTIO B Pa3JIMYHBIX y‘-Ie6HbIX " HOBBIX CUTYyallHUAX.

K xonmy oOydeHus B 8 kJjiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIINXCS YMEHUH:

PacKpbIBaTh CMbICI OCHOBHBIX XHUMHUYECKUX MOHATUN: aTOM, MOJIEKYyJa, XUMUYECKUIN AJIEMEHT,
IIPOCTOE BELIECTBO, CJIOKHOE BEUIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAsE aTOMHAas M MOJIEKYJIsSpHash Macca, KOJMYECTBO BEIECTBA, MOJb, MOJIpHAs
Macca, maccoBas J0Js XMMUYECKOTOo 3JEMEHTa B COEIMHEHUU, MOJISIPHBIM OOBEM, OKCHI,
KHCJIOTa, OCHOBAHME, COJIb, JJIEKTPOOTPHULIATENBHOCTh, CTENEHb OKHUCICHHS, XUMHUYEeCKas
peakuusi, Kinaccuukanus peakuuil: peaklUyd COEIUHEHUS, PeaKUUu pasloKEHUs, peakuuu
3aMelleHus], peakuu 0OMEeHa, 9K30- ¥ SHJA0TEPMUYECKHE PEAKIMH, TEIIOBOM APEKT peakuuu,
SJIpO aTOMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTallb, paAuyCc aToMa, XUMUYecKasi CBSI3b,
MOJIsIpHAsl M HENOoJIsipHasi KOBaJIeHTHasl CBsI3b, MOHHAs CBsI3b, MOH, KATHOH, aHUOH, PacTBOD,
MaccoBas J10J1sl BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAIMsl) B pacTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSTh 3TU NOHITHS PU
OTMCAHMU BEUIECTB U UX MPEBpallleHUl;

HCIO0JIb30BaTh XMMHMUYECKYI0 CHUMBOJIMUKY JJIsl COCTaBieHHUS (GOpMYJd BEIIECTB U ypaBHEHUU
XUMHUYECKUX PEAKIINH;

OTIPEJIeNIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCIUHEHUSX, CTEHEHb OKHUCICHHS
AJIEMEHTOB B OWHApHBIX COECTUHEHHSX, MPUHAAJICKHOCTh BEIIECTB K OMpPEIEIEHHOMY Kilaccy
coeuHeHul No GopmynaM, BUJI XUMUYECKOH CBSI3M (KOBAJICHTHAs M MOHHASI) B HEOPTaHUUECKUX
COEIMHEHUSIX;

packpsiBaTh cMbicia [lepuonnueckoro 3akona [[. . MenaeneeBa: 1eMOHCTpUPOBATH IOHUMAaHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHMX DJJIEMEHTOB OT MX IIOJIOKEHHS B
[lepuoanueckoil cucteme, 3aKOHOB COXPAHEHHUs MACCHI BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O YYEHHUsI, 3aKOHAa ABOTraapo;

OMKCHIBATh M XapakTepus3oBaTh TabauuHyro Qopmy Ilepuomumueckoil cHUCTeMbl XMUMHYECKUX
AJIEMEHTOB: pa3jINyaTh MOHATUS «TJIaBHAs moArpymmna (A-rpynmna)» u «mnodoynas noarpymnmna (b-
TPYIINa)», Majible U OOJbIINE EPUOIbl, COOTHOCUTH 0003HAUYEHHUS, KOTOPhIE UMEIOTCS B TabInLe
«Ilepnoguueckass cucreMa xumuyeckux osiaeMeHToB J[. W. MenneneeBay ¢ YHUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHSI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB W 3apsj sapa, olliee
YHCIIO DJIEKTPOHOB M pacpe/iesieHUue UX MO SIEKTPOHHBIM CII0SIM);

KIIaCCU(UIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUECKUE PEaKIIUU
(M0 9HCITy U COCTaBY Y4acTBYIOUIUX B PEAKILIUU BEIIECTB, [0 TEIJIOBOMY 3 (DeKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB,
MOATBEPXKJIasi  ONHMCAaHUE IpUMEpaMU  MOJIEKYISIPHBIX ~ YPaBHEHUW  COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOIO COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX NMPEBPALIEHUN B PA3JIMYHBIX YCIOBHUSX;

BBIYHCIIATE OTHOCHUTENBHYIO MOJIEKYJISPHYIO M MOJISIPHYEO MAacChl BEIECTB, MAacCOBYIO JIOJIO
XMMUYECKOT0 »JIeMeHTa N0 (opMyse COEIUHEHMs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,
IIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINH;

IIPUMEHATh OCHOBHBIE OINEPALIMU MBICIUTEIBLHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
00o011eHne, cucTeMaTu3alunio, KiacCu(UKaIuio, BeISIBICHHE MPUYUHHO-CIIEICTBEHHBIX CBs3EH
— JIIS U3Yy4YEHUS CBOMCTB BELIECTB M XMMHYECKHUX PpEaKLUN, €CTECTBEHHO-HAy4YHbIE METO]IBI
NO3HAHUA — HAOIMIOAEHUE, U3MEPEHUe, MOJEIMPOBAHNE, OHKCIIEPUMEHT (pealbHbIi U
MBICIIEHHBIH );



CJIeZIOBATh MpaBUJIaM TIOJIb30BAHUSI XUMHUECKOW MOCY0H U J1abopaTopHBIM 000pYyAOBaHUEM, 2
TAKXXC IMpaBHJIaM 06paH_I€HI/ISI C BCHICCTBAMHU B COOTBCTCTBUU C UHCTPYKIHUAMU 110 BBIIIOJIHCHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB 1O TOJYYEHHIO U COOMPAHHIO Ta3000pa3HBIX BEILECTB
(BoJOpO/Ia M KHUCJIOpOJA), IPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHONM MaccoBOW AoJiei
paCTBOpéHHOFO BCUICCTBA, IIJIAHUPOBATH U IPOBOAUTH XUMHUUYCCKUC OKCIICPUMCHTBHI 110
pacrno3HaBaHUIO pacTBOPOB IIEJOYEH © KHUCIOT C IIOMOIIBI0 HMHJAMKATOPOB (JIAKMYC,
beHondranenH, METUIOPAHXK U APYTHE).

K xoHiy oOydeHnust B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJLKHBI
oTpaxarb c(HOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

paCKpBIBaTB CMBICJI OCHOBHBIX XUMHWYCCKHUX HOHSITI/II\/JII XI/IMI/I‘ICCKI/II\/’I DJIEMEHT, aTOM, MoneKyna,
WOH, KaTHOH, aHHWOH, TMPOCTOE  BEIIECTBO, CII0)KHOE€  BEIECTBO,  BAJICHTHOCTb,
SHCKTpOOTpI/IIIaTeJIBHOCTI), CTCIICHb OKMHCIICHHUA, XHMMHNUYCCKas1 peaKum[, XUMHNYECKass CBiA3b,
TerI0BOM 3 GeKT peakiu, MOJb, MOJISIPHBIM 00BEM, PACcTBOP, IMEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANIEKTPOJIUTAYECKAST JTUCCOIMAIMS, PEaKIMd HMOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOe
paBHOBeCI/Ie, O6paTI/IMI)Ie nu H€O6paTI/IMI>Ie peaKHI/II/I, OKHCIIUTCIBbHO-BOCCTAHOBUTCIBHBIC
peakiy, OKHCIUTENb, BOCCTAHOBHUTENIb, OKHCIEHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPOIIHSI,
aMCbOTepHOCTI), XUMHUYCCKasaA CBA3b (KOBa.]'IeHTHaSI, HOHHAas, MeTaHHquCKaﬂ), KpI/ICTaJ'I.]'II/ILIeCKaSI
peméTka, KOppO3Usl METauIOB, CIUIABbl, CKOPOCTh XUMHUYECKOW pEaKIHH, MpeAesIbHO
nonyctumas konueHTpamnus [1JIK Bemectna;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MMOHATHI ¥ IPUMEHSITh 3TH TIOHSATHUS TIPU
OTIMCAHUU BEIIECTB U UX MPEBPAIICHHIA;

WCIIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBJCHHUS (OPMYJT BEHIECTB M YpaBHEHUH
XUMHUYECKUX PEAKIINH;

OTIPENEATh BAJCHTHOCTh W CTENECHb OKHCICHHUS XHUMHUYECKHX JJIEMEHTOB B COCIUHEHHUSX
pPa3IMYHOTO COCTaBa, MPHHAIICKHOCTh BEIISCTB K OMPEACIEHHOMY KJIACCy COSAMHEHUU I10
dbopmynam, BUJ XUMAYECKON CBSI3M (KOBAJICHTHAsI, HOHHAS, METAJUTMYECKas) B HEOPTaHUYECKUX
COCIMHCHUSX, 3apsj HOHA MO0 XMMHYECKOW (opmyse, XapakTep Cpelbl B BOJHBIX PacTBOpPax
HEOPraHMYECKUX COCAMHEHUH, THIT KPUCTATMYCCKON PEeETKH KOHKPETHOTO BEIIIECTBA;
packpeiBath cmbich [lepuoamueckoro 3akona J[. WM. MenaeneeBa M JEeMOHCTPHPOBATH €TO
MMOHMMAaHHE: OIMCHIBATh W XapaKTepu3oBaTh TabmuuHyro dopmy Ilepuoamdeckoit cucTembl
XMMHUYECKUX AJIEMEHTOB: pa3linyarh MOHATUS «TJaBHas moArpynmna (A-Tpymma)» U «moOouHas
noarpynna (b-rpymma)», mansie u OoJbIIME MEPUOABI, COOTHOCUTH 0003HAYEHHS, KOTOPbHIE
HMEIOTCS B TIEPUOJMYECKON TaOJIMIle, ¢ YHCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsj sjpa, 00IIee YMCIIO ICKTPOHOB U PACIPEICICHHE UX
10 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOITUE 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOWCTB 3JIEMEHTOB
U UX COCIUHEHUH B Mpelenax MajiblX MepUOJ0B U TIaBHBIX MOJATPYII C YYETOM CTPOCHHS MX
aTOMOB;

KITaCCU(UITMPOBATh XUMHUECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUECKUE PEaKIIUU
(Mo 4Mcay M COCTaBy Y4YacTBYIONIMX B pEaKIUU BEIIECTB, MO TemIoBOMYy 3ddekTy, Mo
M3MEHEHUIO CTETICHEH OKHMCIICHHSI XUMHUUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OO0mIME U crelnupuIeckue XUMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOJKHBIX BEILIECTB, MOATBEPK/Ias ONMCAHUE IPUMEPAMH MOJIEKYJISPHBIX U MOHHBIX YPaBHEHH U
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKON TUCCOLMAIIMN KUCIIOT, 1I€JI0Uel U COJIeH, OJIHbIE U
COKpaIlEHHBIE YpaBHEHHUS PeaKlHii MOHHOTO OOMEHa, ypaBHEHUS PEaKIUi, MOATBEPIKIAIOIINX
CYILECTBOBAaHUE T€HETUUECKOU CBSI3U MEXK/y BEILIECTBAMH PA3JIUYHBIX KJIACCOB;



PaCKpBIBATh CYITHOCTb OKHUCIUTCIILHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MMoCpeaACTBOM COCTABJICHUS
AIIEKTPOHHOTO OajaHca 3TUX PEaKLni;

IMIPOTrHO3UPOBATH CBOICTBA BCHICCTB B 3aBUCUMOCTH OT UX CTPOCHUS, BOSMOIKHOCTH ITPOTCKAHUWA
XMMHUYECKUX IIPEBPALLECHHUM B Pa3JIMYHBIX YCIOBUSX;

BBIYUCJISITb OTHOCUTCIIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MACChbl BCIICCTB, MACCOBYIO OJIHO
XHMHUYECKOTO dJIeMEeHTa 10 (opMyine COCTUHEHHs, MAcCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMHYECKOU pEaKInH;

COOIIIOIaTh TPaBWIIA TOJIB30BAHUS XMMHUYECKOW MOCYI0N U 1a00paTOpPHBIM 00OpYAOBaHUEM, a
TAKKXC IIpaBuJia 06paHleHI/I$[ C BCHIICCTBAMU B COOTBETCTBUMU C MHCTPYKIHUAMU I10 BBIIIOJIHCHHUIO
1a00paTOPHBIX XWMUYECKHUX OIBITOB IO TOJYYEHHUIO M COOMpaHMIO Ta3000pa3HBIX BEUIECTB
(aMMMaKa M yrieKucioro rasa);

MIpOBOAWTL PCaKIMU, TMOATBCPKAAIOIIUC KadYCCTB €HHBIH COCTaB pPas3siiMYHbIX BCHICCTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMMJI-, MOAMI-, KapOoHat-, ¢ocdar-, cummkar-,
Cy.]'[B(l)aT-, TUAPOKCUA-NOHBI, KaTHOHBbI AMMOHUA u HOHBbI N3YYCHHBIX METaJlJIOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

IMPUMCHATH OCHOBHBIC OIICpaluu MBICITUTETEHOM ACATCIIBHOCTH — aHAJIM3 U CUHTE3, CPABHCHUC,
O606HI€HI/IC, CUCTEMATU3AlUI0, BBIABJICHUC NMPUYUHHO-CICACTBCHHBIX CBSI3eH — IJId U3Yy4CHUS
CBOIICTB BEIHIECTB U XHMMHYECCKHX peaKum‘/'I, CCTCCTBCHHO-HAYYHBIC MCTOABI IIO3HAHUA —
HaOJr0/IeHNe, U3MEpPEeHHe, MOJICTPOBAHNE, SKCIIEPUMEHT (PEaTbHbII U MBICTICHHBIN).

OIBHY «HCTUTYT cTpaTernm passutus obpasoBaHna»






TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC

Ne HanmenoBanue pa3fesios U TEM IPOrpamMMBbl

/1 Bcero KontponbsHbie

paboThl
Pa3nen 1. IlepBoHayaibHble XHMHYECKHE TIOHATHS
1.1 Xwumus — BakHas 00JaCTh €CTECTBO3HAHUS M MPAKTHICCKON 5) BBEIUTE
NeSITEIbHOCTH YeJIOBEKa 3HauYeHUe

1.2 BemniecTBa 1 XUMHUYECKUE PEAKITIH 15 1

Jlo0aBUTH CTPOKY

Hroro mo pazueny 20

Paspnen 2. Baxneiiume npeacTaBuTe/ M HEOPraHMYECKUX BELECTB

2.1 Bo3znyx. Kucnopon. [lorsrue 06 oxcumax 6 BBEJIUTE
3HaueHUe

2.2 Bopopon.lloHsaTre 0 KUCIOTaX U COJAX 8 BBEIIUTE
3HaYCHHE

2.3 Bopma. PactBopsl. [TonaTre 06 0cCHOBaHUSX 5 1

2.4 OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTUHECHHI 11 1

J106aBUTH CTPOKY
Hroro mo pazgeny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoaguyeckasi cucrema xumuueckux 3j1eMenToB /. U. MengesneeBa. CTpoeHue aToMOB. XUMHYECKASl CBS3b.

OKHCANTEIHLHO-BOCCTAHOBHTEIbHBIE pPe€akKnuu

3.1 TIlepuonuueckuii 3akoH U [leproanyeckas cucrema 7 BBEUTE
xuMudeckux aneMenToB J[. . Menaeneea. CTpoeHne aroma 3HAYEHUE
3.2 Xwumunueckas cBia3b. OKUCIUTEIBHO-BOCCTAHOBUTEILHEIE 8 1

peaxiuu

KonnuectBo yacos

IIpakTrueckue
paboTsl
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https://m.edsoo.ru/7f41837c]]

DOnekTpoHHbIe (ITU(POBHIE)
00pa3oBaTeNbHBIE PECYPCHI


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

Ne HanmenoBanue pasnesioB U TEM IPOrpamMMBbl
/o

Jl06GaBHUTBH CTPOKY
Hroro no pazneny

Jlo6aBUTH MOTYIb
Jlo6aBuTh pazaen
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KITIACC

Ne HanmeHnoBanue pa3aennoB U TEM IPOrpamMMBbl
n/m

Pa3znen 1. BemecTBo n XUuMH4YeCKHe peaKkmuun

1.1 TloBTopeHue u yriayOiaeHHE 3HAHUI OCHOBHBIX Pa3JIeloB
Kypca 8 Kiacca

1.2 OcHOBHBIC 3aKOHOMEPHOCTH XUMUYECKUX PEAKITUI

1.3 DnexrponauTHyeckas Iuccouuanus. XUMHUUYECKUEe PeaKIuy B
pacTBopax

J106aBUTH CTPOKY
Wroro no pazgeny
Pa3pen 2. Hemera/iibl M UX COeTUHEHU S

2.1 OOmas xapakTepuCTHUKa XUMUYECKUX 1eMeHTOB VIIA-
rpymmsl. ['anoreHs

2.2 OOmias xapakTepUCTHKAa XMMUYECKHX 3JIeMeHTOB VIA-
rpynnsl. Cepa u e€ coeJMHEHUs

KousmnuectBo yacos OnextpoHHbie (TU(PPOBLIE)
Bcero Kontponbubie — IIpakTuueckue 00pa3oBaTEILHBIC PECYPCE
paboThl paboThI
15 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]
3 BBE/IUTE BBeauTe 3HadeHue [[bubanorexa [JOK
3HAYCHHE https://m.edsoo.ru/7f41837c]]
68 4 5
KosmmuecTBo yacos OnekTpoHHbIe (IU(POBbHIE)
Bcero KontposnbHbie [TpakTrueckue 00pa3oBaTeNbHBIC PECYPCHI
paboTsI paboThI
5 1 BBeauTe 3HaueHue [[bubmmoreka IJOK
https://m.edsoo.ru/7f41a636]]
4  BBemuTe 3HaUCHHE BBeauTe 3HaueHHe [[bubmmoreka [JOK
https://m.edsoo.ru/7f41a636]]
8 1 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
17
4  BBeaWTE 3HAUCHHUE 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41a636]]
6 BBemuTe 3HaUCHHME BBenuTe 3HaueHHe [[buommoreka [IOK

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



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

Ne HaumeHnoBanue pa3aeioB U TeM IpOrpaMMbl KonunuecTBo yacos DnexrpoHHbIe (IU(POBHIL)

n/m Bcero  KonrpoibHbie [pakTuueckue 00pa3oBaTEILHBIC PECYPCE
paboThl paboThI

2.3 OOmrast xapaKTepUCTHKA XUMHYECKUX IJIEMEHTOB V A- 7  BBEIUTE 3HAUYCHUE 1 [[BubmuoTtexa [JOK

rpynmsl. A30T, Gochop U UX COCAUHCHHUS https://m.edsoo.ru/7f41a636]]
2.4 OOmiast xapakKTepUCTHKAa XUMUYECKHX 3JIeMeHTOB [V A- 8 1 2 [[bubnuoreka [IOK

IpyIIbL. YTIEPO U KPEMHUHN U UX COCTUHCHHS https://m.edsoo.ru/7f41a636]]
J1o0aBUTB CTPOKY
Wroro mo pazueny 25
Pa3nen 3. MeTaJuibl M HX COeIMHEHUS
3.1 OOmmwe cBOHCTBA METAIIIIOB 4  BBenute 3HaUeHHE BBeauTe 3HaueHUe [[bubmamorexa [[OK

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

3.2 BaxHelre MeTaUIbl U UX COSTUHCHUS 16 1 2 [[BubmmoTeka IIOK

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

JloGaBUTB CTPOKY
Hroro mo pazaeny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeaa

4.1 BemecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 BBeauTe 3HaYeHHE BBeauTe 3HaucHUe [[bubmmoreka [JOK
https://m.edsoo.ru/7f41a636]]

J106aBUTH CTPOKY
Hroro mno pazueny 3
J106aBUTH MOTYJIb
Jlo6aBuTh pazaen

PesepBHOE Bpems 3 BBeauTe 3HaueHHe BBeauTe 3HaueHue [[bubmuotexa [IOK
https://m.edsoo.ru/7f41a636]]

OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 7
OIrBHY «HCTUTYT cTpaTernn passutus obpasoBaHns»


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

IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
Ne Tema ypoxka KousmnuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/1 Bcero Kontponbhbie Ilpaktrueckue — H3YICHUA 00pa3oBaTeIbHBIC PECYPCEI
paboThl paboTsl
1 [[[Ipemmer xumuu. Pois XuMuu B )ku3HU YenoBeka. Tema 1 BBC/IMTE BBC/IMTE 06.09.2023 [[bubimoTeka [TOK
1 BelecTnal| 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/ff0d210c]]
2  [[MonsTHe 0 MeTOMAX TIO3HAHUS B XUMUH | | 1 BBE/IUTE BBE/IUTE 07.09.2023 [[bubmmoTeka [JOK
3HAYCHHE 3HAYCHHE https://m.edsoo.ru/ff0d227¢]]
3 [[MIpaktuueckas padora Ne 1 «I[IpaBmia paboTsl B 1 BBE/IUTE 1 13.09.2023 [[bubmmoTteka [IOK
nabopaToOprK U MPUEMBI 0OpaIeHus ¢ 1ab0paTOPHBIM 3HAYCHHE https://m.edsoo.ru/ff0d23dc]]
obopynoBaHuem»||
4 [[Ywucteie BemecTBa U cMecu. CriocoObl pa3eneHust 1 BBEIUTE BBEIIUTE 14.09.2023 [[bubaunoreka [IOK
cmeceit]] 3HAYCHHE 3HaYEeHHE https://m.edsoo.ru/ff0d26ca]]
5  [[IIpaktuueckas padota Ne 2 «Pa3nenenue cMmeceii (Ha 1 BBE/IUTE 1 20.09.2023 [[bubmmoTeka [JOK
IpUMeEpe OYNCTKH MMOBAPEHHOMN COH)»]] 3HAYCHHE https://m.edsoo.ru/ff0d28¢8]]
6 [[ATOMBI U MOJIEKYJIBI]] 1 BBEIUTE BBEIUTE 21.09.2023 [[bu6mmoTeka [IOK
3HA4YCHUE 3HaYEeHHE https://m.edsoo.ru/ff0d2a6c¢]]
7  [[XuMuueckue 37eMeHThI. 3HAKH (CUMBOJIBI) XUMUYECKUX 1 BBEIUTE BBEIUTE 27.09.2023 [[bu6mmoTeka [IOK
AIIEMEHTOB] ] 3HaYEeHHE 3HAYEeHHE https://m.edsoo.ru/ff0d2be8]]
8 [[IIpocThie u cllokKHBIC BeIecTBal| 1 BBE/IUTE BBE/INTE 28.09.2023 [[bubmuoTeka [IOK
3HaYEeHHE 3HAYEeHHE https://m.edsoo.ru/ff0d2a6c¢]]
9  [[AToMHO-MOJEKYIApHOE yueHue]| 1 BBE/IUTE BBE/INTE 04.10.2023 [[bu6mmoTeka [IOK
3HaYEeHHE 3HAYEeHHE https://m.edsoo.ru/ff0d2d50]]
10 [[3axoH MOCTOSIHCTBA COCTaBa BEHIECTB. XUMUYECKAs 1 BBE/IUTE BBE/UTE 05.10.2023 [[bubaunoreka [IOK
¢dopmyna. BaleHTHOCTh aTOMOB XUMUYECKUX 3HAYCHUE 3HAYCHHE https://m.edsoo.ru/ff0d2eae]]
3JIEMEHTOBR] |
11 [[OtHOocutenbHast aroMHas Macca. OTHOCUTENbHAS 1 BBE/IUTE BBE/UTE 11.10.2023 [[bubmuoteka LIOK
MOJIEKYIsipHasi Macca| | 3HauUEHUE 3HauEHUE https://m.edsoo.ru/ff0d323c]]

12 [[MaccoBast 10711 XUMUYECKOTO 2JIEMEHTA B 1 BBE/IHUTE BBE/NTE 12.10.2023 [[bubmuoteka [IOK


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

Ne Tema ypoxka KousmnuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC

n/n Beero Komtpomsusie Ilpaktuueckue —M3YUCHHS 00pa30BaTeNIbHBIE PECYPCH
paboThl paboThI
COeMHEHUH] | 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/ff0d350c]]
13 [[KommuecTBo BemecTBa. Mosb. MousipHast maccal ] 1 BBE/IUTE BBE/IUTE 18.10.2023 [[bubmmoTeka [IOK
3HAYCHHE 3HAYCHHE https://m.edsoo.ru/ff0d5230]]
14 [[Pwuznueckue U XUMHYCCKHUE SBICHUA. XUMHUYECKas 1 BBEIIUTE BBEIIUTE 19.10.2023 [[bubauoteka [JOK
peakius|] 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/ff0d37fa]]
15 [[IIpu3Haku U yCIOBHS MPOTEKAHUS XUMHUECKIX 1 BBE/IUTE BBE/IUTE 25.10.2023 [[bubmmoTeka [JOK
peakimii] ] 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/ff0d3a16]]
16 [[3akoH COXpaHEHHS MACCHI BEIIECTB. XUMHUCCKUC 1 BBE/IUTE BBE/IUTE 26.10.2023 [[bubmmoteka [JOK
ypaBHEHWUS | | 3HAYCHHE 3HaYEeHHE https://m.edsoo.ru/ff0d3b88]]
17 [[BeraucieHus KOJUYECTBA, MACCHI BEIIECTBA 110 1 BBE/IUTE BBE/INTE 08.11.2023 [[bubmmoTeka [JOK
YpaBHEHHSIM XUMHYCCKHX PEaKIIHiA]] 3HAYCHHE 3HaYEeHHE https://m.edsoo.ru/ff0d5708]]
18 [[Knaccudukanus XHMAYECKUX PEAKITUi (COCIMHECHUS, 1 BBE/IUTE BBE/INTE 09.11.2023 [[bubmmoTeka [JOK
pas3NoKeHus1, 3aMelIeHUs, 0OMeHa)]| 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/ff0d3f34]]
19 [[M. B. JJoMOHOCOB — y4E€HBIH-IHIIMKIONEIUCT. 1 BBEJIUTE BBEJIUTE 15.11.2023 [[bubnuotexa [IOK
O0o00IIeHNe U cUCTeMAaTH3aIHs 3HAHUH | | 3HAYEeHHE 3HaYEeHHE https://m.edsoo.ru/ff0d40c4]]
20 [[KonTtponwsHas pabota Nel mo teme «Bemecta u 1 1 BBEIUTE 16.11.2023 [[bu6mumoteka [IOK
XHUMHYECKHE PEeaKInn»]] 3HAYEeHHE https://m.edsoo.ru/ff0d4290]]
21 [[Bo3myx — cmech razos. CoctaB Bo3ayxa. Kucmopon — 1 BBE/IUTE BBE/INTE 22.11.2023 [[bubmuoTeka [IOK
AIIEMEHT U IPOCTOE BerecTtBo. O30H]] 3HaYEeHHE 3HAYEeHHE https://m.edsoo.ru/ff0d448e]]
22 [[Duznueckne U XUMHYECKHE CBOMCTBA KUCIOPOIa 1 BBE/IUTE BBE/INTE 23.11.2023 [[bubmuoTexa [IOK
(peakuuu okucieHus, ropeane). [lonsrue 06 okcuaax]] 3HAYCHUE 3HAYCHHE https://m.edsoo.ru/ff0d4614]]
23 [[CrocoOsbl monydeHus: KUCI0poaa B 1abopaTopuu u 1 BBE/IUTE BBE/UTE 29.11.2023 [[bubmuoTeka [IOK
MPOMBIILICHHOCTH. [IpumMeHeHune kucimopoaa]] 3HAYCHUE 3HAYCHHE https://m.edsoo.ru/ff0d497a]]
24 [[TennoBoii 3((heKT XUMHUECKOW peaKIuu, OHITHE O 1 BBE/IUTE BBE/UTE 30.11.2023 [[bubaunoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U 3HAYCHUE 3HAYCHHE https://m.edsoo.ru/ff0d4790]]

SHIOTEPMHUUYECKHUX PEaKIUX ]
25 [[TommuBo (HedTh, yroiab U METaH). 3arpsi3HEHUE 1 BBE/IUTE BBE/IMTE 06.12.2023 [[bubaunorexa [JOK


https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

n/n

26

27

28

29

30

31

32

33

34

35

36

37

38

Tema ypoxka

BO3/1yXa, CIIOCOOBI €ro MPe0TBPAICHHUS ]|

[[[TpakTraeckas padoTta Ne 3 mo teme «Ilonydenue u
coOupaHue KUCIOPO/Ia, U3yYCHHE €r0 CBOWCTBY] |

[[Bomopona — 351eMEHT u MPOCTOE BEIIECTRO.
Haxoxnenue B npupose]]

[[@u3nyueckre 1 XUMHYECKHE CBOMCTBA BOIOPO/IA.
[Tpumenenue Botopoal]

[[[TonsTHE O KUCTOTAX U COJIAX]]
[[CriocoOsI moTydeHusT BOJOPOAa B JIabopaTtopuH| |

[[[TpaxTuueckas pabota Ne 4 o teme «llomydenue u
cobupaHue BOJOPOa, U3yICHUE €TI0 CBOUCTBY ||

[[MonsipubIii 00bEM Ta30B. 3aKoH ABOTapo]]

[[Berumcinenus 00bEMa, KOJIMUECTBA BEIIECTBA T'a3a 110
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA UIH 00BEMY] |

[[Beruncnenust 00bEMOB ra30B 10 YpaBHEHHUIO PeaKIIMK Ha
OCHOBE 3aKOHa 0OBbEMHBIX OTHOIIIEHUH T'a30B]]

[[@u3nuecKue U XUMHYECKHUE CBOMCTBA BOJIbI| |
[[CoctaB ocHoBanuii. [lonstue 06 nHaMKaTOpax]]

[[Bona kak pactBoputesb. HackimenHbie u
HEHAaCBHIIIEHHbIE PacTBOPHL. MaccoBasi 1071 BEIIEeCTBa B
pactBope]]

[[[TpakTrueckas paboTta Ne 5 mo teme «I[Ipurorosnenue

KonnuectBo yacos

Bcero KontponbHbie

paboTsl
3HAYCHHE

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBEJINTE
3HaAYCHHE

BBEJINTE
3HaYEeHHE

BBEJIUTE
3HaYEeHHE

BBEJIUTE
3HAYCHUE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYECHUE

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBCIUTC

IIpakTrueckue

paboThI

3HA4YCHUC

1

BBEJIUTE
3HaUECHHE
BBEJIUTE
3HaUECHHE
BBEJIUTE
3HaUCHHE
BBEJIUTE
3HaUCHHE

1

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBEJUTE
3HAYEHHUE

BBEJUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

JlaTa
A3Y4YEHUS

07.12.2023

13.12.2023

14.12.2023

20.12.2023

21.12.2023

27.12.2023

28.12.2023

10.01.2024

11.01.2024

17.01.2024

18.01.2024

24.01.2024

25.01.2024

DneKTpoHHbIE HU(POBBIC

oOpasoBaresbHbIE PECYPChI

https://m.edsoo.ru/ff0d4c4a]]

[[BuGmmoTexa LIOK
https://m.edsoo.ru/ff0d4ae2]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d4dd0]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d4dd0]]

[[BubmmoTeka IIOK
https://m.edsoo.ru/ff0d50d2]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0d4dd0]]

[[BubmmoTexa [IOK
https://m.edsoo.ru/ff0d4f42]]

[[BubmuoTeka [IOK
https://m.edsoo.ru/ff0d542¢]]

[[BubmuoTeka [IOK
https://m.edsoo.ru/ff0d55a0]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0d5708]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0d587a]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d59e2]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d5b40]]

[[bubmuoTeka [IOK


https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

Ne Tema ypoxka KousmnuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC

/1 Bcero Kontposbhbie IIpaktrueckue — H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThl paboThI
PacTBOPOB C OMPEICIEHHON MAaCCOBO oei 3HAYCHHE https://m.edsoo.ru/ff0d5eba]]
PacTBOPEHHOTO BELIECTBAY| |
39 [[KonuTponbHas padota No2 mo teme «Kuciopo. 1 1 BBEIIUTE 31.01.2024 [[bubmmoTeka [IOK
Bomopon. Bona»]] 3HAYCHHE https://m.edsoo.ru/ff0d6342]]
40 [[Oxcuusl: cocras, Kiaccuukarys, HOMEHKIATypa] | 1 BBE/IUTE BBE/IUTE 01.02.2024 [[bubnmoTeka [JOK
3HAYCHHE 3HAYCHHE https://m.edsoo.ru/ff0d664e]]
41 [[OcHoBaHus: cocTaB, Kiaccuukalys, HOMEHKIaTypa]| 1 BBE/IUTE BBE/IUTE 07.02.2024 [[bubmmoTeka [JOK
3HAYCHHE 3HAYCHHE https://m.edsoo.ru/ff0d67ca]]
42 [[TlonydeHne U XUMHYECKUE CBOMCTBA OCHOBAHMIA] | 1 BBE/IUTE BBE/INTE 08.02.2024 [[bubmmoTeka [JOK
3HAYCHHE 3HAYEeHUE https://m.edsoo.ru/ff0d67ca]]
43 [[KucnmoTsl: cocTaB, Kiaccu(pHKaIUsI, HOMEHKIATypa] | 1 BBE/IUTE BBE/INTE 14.02.2024 [[bubmmoTteka [IOK
3HAUCHUE 3HaYCHUE https://m.edsoo.ru/ff0dfee2]]
44  [[IlomydeHHE M XUMHYECKHE CBOMCTBA KUCIIOT] ] 1 BBEIUTE BBEIUTE 15.02.2024 [[bu6numoTteka [IOK
3HaYCHHE 3HAYCHUE https://m.edsoo.ru/ff0dfee2]]
45 [[Comu (cpemHue): HOMEHKIATypa, CIOCOOBI MOTyYEHUS, 1 BBE/IUTE BBE/INTE 21.02.2024 [[bubmuoTeka [JOK
XUMUYECKHAE CBOMCTBA] | 3HAYEeHHE 3HaYEeHHE https://m.edsoo.ru/00ad9474]]
46 [[IIpaxtnueckas pabota Ne 6. Pemenue 1 BBE/IUTE 1 22.02.2024 [[bubmuoTeka [IOK
SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «OCHOBHBIE KIacChI 3HaYEeHHE https://m.edsoo.ru/00ad9b7c]]
HEOPraHWYECKUX COCIMHEHUI ]|
47 [[I'eneTmdeckasi CBSI3b MEXKIy KJIaCCAMH HEOPraHMYeCcKux 1 BBE/IUTE BBE/INTE 28.02.2024 [[bubmuoTeka [IOK
COeMHEHU] | 3HAYEeHHE 3HAYEeHHE https://m.edsoo.ru/00ad9a50]]
48 [[OO6oOuieHre u cucTemMaTu3aiys 3HaHU | | 1 BBE/IUTE BBE/UTE 29.02.2024 [[bubmuoteka [IOK
3HAYCHHE 3HAYCHHE https://m.edsoo.ru/00ad9cb2]]
49 [[TlomydeHue U XUMUYECKUE CBOMCTBA KHUCIOTHBIX, 1 BBE/IUTE BBE/UTE 06.03.2024 [[bubaunorexa [IOK
OCHOBHBIX U aM(pOTEPHBIX OKCHJIORB ]| 3HAYCHUE 3HAYCHHE https://m.edsoo.ru/ff0d664e]]
50 [[KonTponbHas paboTta Ne3 o teme "OCHOBHBIE KJIaCChI 1 1 BBEJIUTE 07.03.2024 [[bubnuoreka [IOK

HEOPraHMYeCKUX coequHeHH"]] 3HauUEHUE https://m.edsoo.ru/00ad9ela]]


https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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Ne Tema ypoxka KousmnuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC

n/m Bcero Koutponbhbeie IIpakruueckue — H3YdCHHA 00pa30BaTEIbHBIC PECYPCE
paboThl paboThI
51 [[IlepBbIe MOMBITKY KJIACCUPUKAIUN XUMUUYECKUX 1 BBEIIUTE BBEIUTE 13.03.2024 [[bubmauoteka [JOK
a5ieMeHTOB. [IoHsITHE O IpyIax CXOAHBIX 3JIEMEHTOB] | 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/00ad9ffa]]
52 [[[Tepwonmaeckuii 3axoH u [leproamueckas cuctema 1 BBEIIUTE BBEIUTE 14.03.2024 [[bubauoteka [JOK
xuMudeckux 3aementoB [ . Menzeneesal]] 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/00ada52c]]
53 [[[Tepwonpl, TPYIIIBI, TOATPYIIIH] | 1 BBE/IUTE BBE/IUTE 20.03.2024 [[bubmmoteka [JOK
3HAYCHHE 3HAYCHHE https://m.edsoo.ru/00ada52c]]
54 [[Crpoenue atomoB. CocTaB aTOMHBIX sziep. M3oTomsi]] 1 BBE/IUTE BBE/IUTE 21.03.2024 [[bubmmoteka [JOK
3HAYCHHE 3HAYCHHE https://m.edsoo.ru/00ada342]]
55 [[CrpoeHue >eKTPOHHBIX 000JI0UEK aTOMOB DJIEMEHTOB 1 BBE/IUTE BBE/INTE 03.04.2024 [[bubmmoTeka [JOK
[Mepuoanyeckoii cuctemsl J[. 1. Menaencesa]] 3HAYCHHE 3HAYEeHUE https://m.edsoo.ru/00ada6bc]]
56 [[XapakTepuCTHKa XHMHYECKOTO DJIEMEHTA 10 €T 1 BBE/IUTE BBE/INTE 04.04.2024 [[BbubmmoTeka [JOK
nostoxkernio B [leproanueckoit cucreme 1. M. 3HAYCHHE 3HaYEeHUE https://m.edsoo.ru/00ada824]]
Menpneneeral|
57 [[3nauenue [lepnoamyueckoro 3akoHa sl pa3BUTUS Hayku 1 BBEIUTE BBEIUTE 10.04.2024 [[bu6numoTteka [IOK
u npaktuku. [{. 1. MenzaeneeB — y4€HbIH, eaaror u 3HaYEeHHE 3HAYEeHHE https://m.edsoo.ru/00ada96e]]
rpaxkaaHuH]||
58 [[DneKkTpoOoTpHUIIATEILHOCTh ATOMOB XMMHUYECKUX 1 BBE/IUTE BBE/INTE 11.04.2024 [[bubauoteka [JOK
3IIEMEHTOB] ] 3HaYEeHHE 3HAYEeHHE https://m.edsoo.ru/00adaab8]]
59 [[MonHas XUMHYECKas CBSI3b|] 1 BBE/IUTE BBE/INTE 17.04.2024 [[bubauoteka [JOK
3HaYEeHHE 3HAYEeHHE https://m.edsoo.ru/00adac34]]
60 [[KoBaneHTHas moysipHas XAMHUYECKas CBA3B | | 1 BBE/IUTE BBE/INTE 18.04.2024 [[bubauoteka [JOK
3HAYCHHE 3Ha4YEeHHE https://m.edsoo.ru/00adaab8]]
61 [[KoBaneHTHas HEMOJSIPHAS XUMHUECKAs CBS3b ] ] 1 BBE/IUTE BBE/UTE 24.04.2024 [[bubmuoteka [IOK
3HAYCHHE 3Ha4YEeHHE https://m.edsoo.ru/00adaab9]]
62 [[Crenenb okucieHnus|| 1 BBE/IUTE BBE/UTE 25.04.2024 [[bubmuoteka [IOK
3HAYCHHE 3HAYCHHE https://m.edsoo.ru/00adae28]]

63 [[OxucIuTENbHO-BOCCTAHOBUTEIBHBIE PEAKITHH || 1 BBE/IMTE BBE/IMTE 02.05.2024 [[bubamnorexa [JOK


https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

Ne Tema ypoxka KousmnuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC

n/n Beero Komtpomsusie Ilpaktuueckue —M3YUCHHS 00pa30BaTeNIbHBIE PECYPCH
paboThl paboThI
3HAYCHHE 3HAYCHHE https://m.edsoo.ru/00adb076]]
64 [[OxucauTe I U BOCCTAHOBUTEIIH] | 1 BBEIIUTE BBEIUTE 08.05.2024 [[BbubimoTeka [TOK
3HAYCHHE 3HAYCHHE https://m.edsoo.ru/00adb076]]
65 [[KonTponpHas padota Ne4 o Teme «CtpoeHue atoma. 1 1 BBE/IUTE 15.05.2024 [[bubmmoTexa [IOK
XuMHUecKasi CBSI3b»]] 3HAYCHHE https://m.edsoo.ru/00adb486]]
66 [[Pe3epBHEIi ypok. OO00OIICHNE U CHCTEMATU3AIINS 1 BBEIIUTE BBEJIUTE 16.05.2024 [[bubmmoTtexa [IOK
3HaHUH ]| 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/00adb33c]]
67 [[Pe3epBHbIi ypok. O00OOIICHNE U CHCTEMATU3AIINS 1 BBE/IUTE BBE/IUTE 22.05.2024 [[bubmmoteka [JOK
3HAHMA | 3HAUCHUE 3HaYCHUE https://m.edsoo.ru/00ad9ch2]]
68 [[Pe3epBHbIi ypok. O00OIICHHE U CUCTEMATH3AIIHS 1 BBEJIUTE BBEJIUTE 23.05.2024 [[bubmmoteka [JOK
3HaHUH ]| 3HAYCHHE 3HaYEeHHE https://m.edsoo.ru/ff0d61c6]]
J106aBUTH CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 6
9 KJIACC
No Tema ypoka KommuectBo yacos Hara DINIeKTpOHHBIE ITU(POBBIC
/i Bcero Kontposeubie Ilpaktnueckne H3YUCHHA 00pa3oBaTeIbHbIC PECYPCh
paboThI padoThI
1 [[Ilepmonuueckuii 3akoH. [lepronnueckas cucrema 1 BBE/IUTE BBE/INTE 05.09.2023 [[bubauoTteka [IOK
xuMudeckux 3aementoB JI. . Menzencesal] 3HAYEeHHE 3HAYEeHHE https://m.edsoo.ru/00adb59¢]]
2  [[3axkOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XHMHUYCCKUX 1 BBE/IUTE BBE/INTE 06.09.2023 [[bubauoteka [IOK
3JIEMEHTOB IEPBBIX TPEX MEPHOI0B]] 3HAYCHUE 3HAYCHHE https://m.edsoo.ru/00adb6b6]]
3 [[Knaccudukanus u HOMEHKJIATypa HEOPraHUYECKUX 1 BBEIUTE BBEIUTE 12.09.2023 [[bubmmoTreka [IOK
BeliecTs]] 3HAYCHHE 3Ha4YEeHHE https://m.edsoo.ru/00adb7e2]]
4 [[Buapl XMMHUYECKOM CBSI3U U THIIBI KPUCTAITMICCKUX 1 BBE/IUTE BBE/IUTE 13.09.2023 [[bubamnoreka [JOK
peméToK]| 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/00adbac6]]
5 [[KoutpomabHas padora Nel mo teme «I[loBTOpeHue n 1 1 BBEIIUTE 19.09.2023 [[11

yri1yOJeHHne 3HaHUI OCHOBHBIX pa3ziesioB Kypca § Kiacca»]] 3HaYEHUe


https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

10

11

12

13

14

15

16

17

18

Tema ypoka

[[Kimaccudukanmst XMMHUYECKHX PEaKIHi 10 pa3InIHbIM
MpU3HaKaMm| |

[[[TonsiTHe O cCKOpOCTH XUMHUYECKOU peakiuu. [lonsTue o
TOMOT'€HHBIX U T€TEPOre€HHbIX PeaKusX] |

[[[TonsiTe 0 XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIUSIIOLIME HA CKOPOCTh XUMUYECKOH peakiuu u
MOJIOKEHNE XUMUYECKOTO paBHOBECHA] |

[[OxuCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH] |

[[Teopwust anexTpouTHUECKOM quccormanuu. CUibHbIE U
cia0ble IIEKTPOTUTHI] |

[[MonHbIe ypaBHEHHUSI peakiuii] ]

[[XuMmuueckre CBOKMCTBA KUCIOT M OCHOBAaHUM B CBETE
MPEACTABICHUH 00 AMEKTPOJUTHUECKON AUCCOIMAIINH ||

[[Xumudeckue CBOMCTBA COJICH B CBETE MPEICTABICHU 00
BIEKTPOJIUTUYECKON JUCCOIMALINH ] ]

[[TIonsiTHE O THAPOIU3E COJICH] |
[[OGo0menre u cucTeMaTru3alus 3HaH!H | |

[[TIpakTrueckas padota Ne 1. «Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4»] |

[[KonTponbHas paboTa Ne2 mo teme «IIeKTpoInTHIECKAs
aucconuanus. XuMHYECKHUe Peakiiy B pacTBOpax» ||

[[Obmas xapakTepuCTHKa TaIOT€HOB. XUMHUYECKHe
CBOJICTBa Ha MpUMepe xyopal]

Bcero KontpousbHble

1

KomnnuectBo yacos

paboTsl
BBC/IMTE
3HAYCHHE
BBC/IMTE
3HAYCHHE
BBC/IMTE
3HAYCHHE

BBEJIUTE
3HaYEeHHE

BBEJIUTE
3HaYEeHHE

BBEJIUTE
3HAYCHUE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

1

BBCIUTC
3HA4YCHUC

IIpakTrueckue
paboThI
BBEJINTE

3HAQ4YCHHE
BBEJINTE

3HAQ4YCHHE
BBEJINTE

3HA4YCHHE

BBEJIUTE
3HaUCHHE

BBEJIUTE
3HaUCHHE

BBEJIUTE
3HAYCHUEC

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBEJIUTE
3HAYEHHUE

BBEJUTE
3HAYEHHUE

1

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

DneKTpoHHbIE HU(POBBIE
oOpazoBaresbHbIE PECYPChHI

JlaTa
A3Y4YEHUS

20.09.2023 [[bubmuoreka [IOK
https://m.edsoo.ru/00adbchb0]]

26.09.2023 [[bubmuoreka [IOK
https://m.edsoo.ru/00adbe9a]]

27.09.2023 [[bubmroTexa [IOK
https://m.edsoo.ru/00adc28c]]

03.10.2023 [[bubaunoteka [IOK
https://m.edsoo.ru/00adcade]]

04.10.2023 [[Bu6mmoreka LIOK
https://m.edsoo.ru/00adcd68]]

10.10.2023 [[Bu6amorexa LIOK
https://m.edsoo.ru/00add448]]

11.10.2023 [[bubmnoTreka IIOK
https://m.edsoo.ru/00add5d8]]

17.10.2023 [[bubmnoreka IJOK
https://m.edsoo.ru/00add8b2]]

18.10.2023 [[bubmmoTeka [IOK
https://m.edsoo.ru/00add9d4]]

24.10.2023 [[bubaumoreka [JOK
https://m.edsoo.ru/00addd12]]

25.10.2023 [[bubnuotexa [IOK
https://m.edsoo.ru/00addbfa]]

07.11.2023 [[bubmuoteka [IOK
https://m.edsoo.ru/00addec0]]

08.11.2023 [[bubmuoteka [IOK
https://m.edsoo.ru/00addfe2]]


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

Ne Tema ypoxka KousmnuectBo yacos [Hara DneKTpoHHbIE HU(POBBIE

n/m Bcero Konrtponbhbie [Ipaktnueckme —H3YICHHA 00pa30BaTEIbHBIC PECYPCE
paboThl paboThI
19 [[XmopoBomopoa. CostHast KUCIIOTa, XUMHUYECKUE CBOMCTBa, 1 BBE/IUTE BBE/IUTE 14.11.2023 [[Bubaunoreka [JOK
MoJIydeHue, MpUMeHeHHe] | 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/00ade104]]
20 [[IIpaktuueckas padora Ne 2 o teme «llomyuenne consiHorr 1 BBEJIUTE 1 15.11.2023 [[bu6mmoreka [IOK
KHCJIOTBI, M3y4YeHUE €€ CBOMCTBY]] 3HAYCHHE https://m.edsoo.ru/00ade348]]
21 [[BwruucieHus 1o ypaBHEHUSM XUMHYECKUX peaknuid, ecimm 1 BBEIUTE BBEIIUTE 21.11.2023 [[bubaunoreka IIOK
OJIMH M3 PEareHTOB JIaH B U30bITKE]] 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/00ade488]]
22 [[OO6mas xapakTepucTuKa 3meMeHToB VIA-rpymbr]] 1 BBEJIUTE BBEJIUTE 22.11.2023 [[bubmmoTteka [JOK
3HAYCHHE 3HAYCHHE https://m.edsoo.ru/00ade64a]]
23 [[AmnoTtporHbie MOAM(UKAINN cephbl. HaxoxkeHne cepol 1 1 BBE/INTE BBE/INTE 28.11.2023 [[Bbubmuoteka [JOK
e€ coeTMHeHMI B IpUpo ie. XUMUYECKHUE CBONMCTBA CepPhI] | 3HAYCHHE 3HaYEeHUE https://m.edsoo.ru/00ade64a]]
24 [[CepoBomopon, cTpoeHHE, GU3NISCKUE i XUMUIECKHE 1 BBEJIUTE BBEJIUTE 29.11.2023 [[bubmmoTteka [JOK
cBo¥icTBA]] 3HAYCHHE 3HAYEeHUE https://m.edsoo.ru/00ade802]]
25 [[Oxcuapl cepsl. CepHas KUCIIOTa, GU3HYECKUE U 1 BBEIUTE BBEIUTE 05.12.2023 [[bu6muoTteka [IOK
XUMUYECKHE CBOWCTBA, MPUMECHEHUE] | 3HAYEeHHE 3HAYEeHHE https://m.edsoo.ru/00adea28]]
26 [[XuMHUYECKHE peaKIiH, JISKAIIUE B OCHOBE 1 BBEIUTE BBEIUTE 06.12.2023 [[bubmumoTteka [IOK
MPOMBIIJICHHOTO CIIOCO0a MOJTYYeHUSI CEPHOM KUCIOTHI. 3HAYEeHHE 3HAYEeHHE https://m.edsoo.ru/00adec8a]]

XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpeibl
COCJIMHEHUSIMU CEPBbl ||

27 [[BpluucneHue MacCOBOM JI0JIM BBIXOJIA MPOAyKTa peakuuu]|] 1 BBE/IUTE BBE/INTE 12.12.2023 [[bu6mmoTeka [IOK
3HAYEeHHE 3HAYEeHHE https://m.edsoo.ru/00adec8a]]
28 [[OOmas xapakTepucTUKa 3JeMEHTOB V A-TpyIIbl. A30T, 1 BBE/IUTE BBE/INTE 13.12.2023 [[bu6mmoTeka [IOK
pacrnpocTpaHeHue B IPUPOJC, PU3NIECKHE U XUMHUYCCKUE 3HAYCHUE 3HAYCHHE https://m.edsoo.ru/00adeeab]]
CBOMCTBA] |
29 [[AMMHak, ero (pM3MYECKUE U XUMHYECKHE CBOMCTRA, 1 BBE/IUTE BBE/IUTE 19.12.2023 [[bubamnoreka [JOK
MOJIyYCHUE U IPUMEHEHHE] | 3HAYCHUE 3HAYCHHE https://m.edsoo.ru/00adf004]]
30 [[ITpaktuueckas padora Ne 3 o teme «Ilomyuenue 1 BBEJIUTE 1 20.12.2023 [[bubmuoTtexa [IOK

aMMUaKa, U3yuyeHue ero CBOMCTBY ]| 3HauUCHUE https://m.edsoo.ru/00adf180]]


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

n/n

31

32

33

34

35

36

37

38

39

40

41

42

Tema ypoka

[[A3oTHast kucnoTa, €€ GPU3NIEeCKuEe U XUMHUECKIE
CBOMCTBA] |

[[Ucrionb30BaHME HUTPATOB M COJIEH aMMOHUS B KAUECTBE
MUHEpaAJIbHBIX YI0OpeHH. XUMUYECKOE 3arpsi3HEHHE
OKpY’Karolllel cpeibl COeAMHEHNUIMHU a30Ta] |

[[@ocdop. Oxcun pocdopa (V) u pochopnas kucnoTa,
(bu3uYecKue U XMMHUYECKUE CBOMCTBA, MoJIydeHue] |
[[Ucnonb3oBanue GocdaTtoB B KaueCcTBE MUHEPAIBHBIX
ynoOpeHui. 3arpsi3HeHe MpUPOoIHON cpenbl hocdaTamu] |
[[Yrnepoa, pacipocTpaneHre B IpuUpoJie, GPU3NIECKUe U
XUMHYECKHE CBOMCTBA] ]

[[Oxcuapl yriaepoaa, ux pu3ndeckne 1 XUMUYECKHUE
CBOMCTBA. DKOJOTHYECKUE TTPOOIIEMBI, CBSI3aHHBIE C
okcunom yriepoaa (IV)]]

[[VronbHas kucnora u e€ coym|]

[[I[TpakTrueckas padoTta Ne 4 o teme "Iloydenue
yraekucioro ra3za. KauectBennas peakius Ha kKapOoHaT-
noH"]]

[[[IepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIeCTBaX
KakK O COCIMHEHUSX yriepoaal]

[[KpemHuii u ero coenuuenusi| |

[[TIpakTrueckast pabota Ne 5. Pemenue
SKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «Baxkueime
HEMETAJUIbl U UX COCTUHEHUD ||

[[KonTponbHas pabota Ne3 o teme «Baxkneitmue

Bcero KontpousbHble

1

KomnnuectBo yacos

paboTsl
BBC/IMTE
3HAYCHHE

BBCOUTC
3HA4YCHUC

BBEJIUTE
3HaAYCHHE
BBEJIUTE
3HaYEeHHE
BBEJIUTE
3HaYEeHHE
BBEJIUTE
3HAYCHUE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

IIpakTrueckue
paboThI

BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBECIUTEC
3HA4YCHUC

BBECIUTEC
3HAYCHHC

BBEJIUTE
3HaUCHHE

BBEJIUTE
3HAYCHUEC

BBEIUTE
3HAYEHHUE

1

BBEJIUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

1

BBCIUTC

DneKTpoHHbIE HU(POBBIE
oOpazoBaresbHbIE PECYPChHI

JlaTa
A3Y4YEHUS

26.12.2023 [[bubaroTexa [IOK
https://m.edsoo.ru/00adf306]]

27.12.2023 [[bubmuoreka [IOK
https://m.edsoo.ru/00adf518]]

09.01.2024 [[bubaunoteka [IOK
https://m.edsoo.ru/00adf68a]]

10.01.2024 [[Bubmuoreka [JOK
https://m.edsoo.ru/00adfc20]]

16.01.2024 [[Bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c]]

17.01.2024 [[Bubmunoreka [JOK
https://m.edsoo.ru/00adfebe]]

23.01.2024 [[bubmmoteka [JOK
https://m.edsoo.ru/00ae006c¢]]

24.01.2024 [[bubmumoteka [JOK
https://m.edsoo.ru/00ae027¢]]

30.01.2024 [[bubauoTteka [IOK
https://m.edsoo.ru/00ae054¢]]

31.01.2024 [[bubmuoteka LIOK
https://m.edsoo.ru/00ae080a]]

06.02.2024 [[bubmuoteka LIOK
https://m.edsoo.ru/00ae0bf2]]

07.02.2024 [[bubmuoteka [IOK


https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

n/n

43

44

45

46

47

48

49

50

51

52

53

54

Tema ypoka

HEMETAJUIbl U UX COCTUHEHUS ||

[[O0mas xapakTepuCcTHKAa XUMHYECKUX dJIEMEHTOB —
MeTaioB. MeTtannudeckas CBsI3b U METaJJIN4ECKast
KpucTajuimdeckas pemeérka. dusndyeckue cBONCTBA
MeTauioB] ]

[[Xumudeckue CBOMCTBA METAIOB. DJIEKTPOXUMHUECKHI
P HanpsKEeHUH MeTauioB] |

[[O6rue ciocoOr! momy4deHus: MeTauioB. CIUTaBbl.
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX PEAKIIUMA, €CITU
OJINH U3 PEareHTOB COJIECPKUT MPUMECH | |

[[[TonsTHE O KOPPO3UK METAIOB] |

[[Iemounbie MeTamIbl|]

[[Oxcunbl ¥ TUAPOKCUIBI HATPUS U KaJHs ||
[[[LlenouyHO3EMENBbHBIE METAIIBI — KAJIBIIMH U MarHui| |
[[Baxueiiime coenMHEHNS KalbLys ||

[[OGo01menre u cucTeMaTru3alus 3HaHHH | |

[[PK&cTroCTh BOJBI M CTIOCOOBI €€ ycTpaHeHus | |
[[TIpakTrueckas pabota Ne 6 mo Teme "JKECTKOCTH BOBI U

MeTO/Ibl €€ ycTpaHeHus " ||
[[AmromMuHMi] |

KomnnuectBo yacos

Bcero KontpousbHble

paboThl
1 BBEIIUTE
3HAYCHHUE
1 BBEJIUTE
3HAUYCHUE
1 BBEJIUTE
3HAYEHUE
1 BBEJIUTE
3HAYEHUE
1 BBEIIUTE
3HAYCHHE
1 BBEIIUTE
3HAYCHHE
1 BBEIIUTE
3HAaYECHHE
1 BBEIIUTE
3HAaYECHHE
1 BBEIIUTE
3HAYEHUE
1 BBEIIUTE
3HAYEHUE
1 BBEIIUTE
3HAYEHUE
1 BBEIUTE

IIpakTrueckue
paboThI

3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBECIUTEC
3HA4YCHUC

BBECIUTEC
3HAYCHHC

BBEJIUTE
3HaUCHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBEJUTE
3HAYEHHUE

BBEJIUTE
3HAYEHHUE

BBEJIUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

1

BBCOUTC

DneKTpoHHbIE HU(POBBIE
oOpazoBaresbHbIE PECYPChHI

JlaTa
A3Y4YEHUS

https://m.edsoo.ru/00ae0e18]]

13.02.2024 [[Bubamoreka [JOK
https://m.edsoo.ru/00ae103e]]

14.02.2024 [[Bubmnoreka [JOK
https://m.edsoo.ru/00ae1156]]

20.02.2024 [[Bbubmuoteka [TOK
https://m.edsoo.ru/00ae1156]]

21.02.2024 [[Bbubmuoteka [JOK
https://m.edsoo.ru/00ae1278]]

27.02.2024 [[bubmmoteka [JOK
https://m.edsoo.ru/00ae14b2]]

28.02.2024 [[bubmmoteka [JOK
https://m.edsoo.ru/00ae14b2]]

05.03.2024 [[bubauoteka [IOK
https://m.edsoo.ru/00ae15e8]]

06.03.2024 [[bubauoteka [IOK
https://m.edsoo.ru/00ae15e8]]

12.03.2024 [[]

13.03.2024 [[bubamnoreka [JOK
https://m.edsoo.ru/00ae1886]]

19.03.2024 [[bubamnoreka [JOK
https://m.edsoo.ru/00aelae8]]

20.03.2024 [[bubnuotexa [IOK


https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

n/n

55

56

57

58

59

60

61

62

63

64

65

66

Tema ypoka

[[AMdoTepHBIC CBOHCTBA OKCHIA M TUAPOKCHIA] |
[[Kene3o]]

[[Oxcuapl, Tuapoxcuast u conu xxenesa (1) u xenesza (111)]]
[[OGo061IeHre 1 cucTeMaTu3alus 3HaH!i | |

[[[TpakTrueckas padota Ne 7. Pemenue
AKCTIEPUMEHTATBHBIX 3a71a4 10 TeMe «BaxHeHe MeTaibl
1 UX COCTMHCHUS | |

[[BeruncieHus o ypaBHEHUSIM XUMHUUECKUX PEaKINi, €CITU
OJIMH U3 PEareHTOB JaH B U30BITKE WM COACPKUT MIPUMECH.
Brrunciienust MaccoBO# A0JIM BbIXOJA MPOAYKTA PEAKIIUH | |

[[O600mIeHne B cCTEeMaTH3aMKS 3HAHUH | |

[[KonTposibHas pabota Ne4 o Teme «BaxkHenIne MeTasibl
Y UX COCTUHEHUS» | |

[[BemecTBa 1 MaTepualbl B MOBCEIHEBHOM KU3HU
yenoBekal |

[[XuMHuueckoe 3arpsi3sHEHUE OKpYXkKarolen cpebl| |

[[Poap XuMHM B peLICHUH PKOJOTHICCKUX MPooieM]]

[[Pe3epBHbIi ypok. O600IIEHNE U CCTEMAaTH3aLUs
3HaHUM ||

KomnnuectBo yacos

Bcero KontpousbHble

paboThl
3HAYCHHE
BBC/IMTE
3HAYCHHE
BBC/IMTE
3HAYCHHE
BBC/IMTE
3HAYCHHE
BBC/IMTE
3HAYCHHE
BBC/IMTE
3HAYCHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

1

BBEIUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

IIpakTrueckue

paboThI
3HAYCHHE

BBCOUTC
3HA4YCHUC
BBCOUTC
3HA4YCHUC
BBECIUTEC
3HA4YCHUC
BBECIUTEC
3HAYCHHC

1

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBEJIUTE
3HAYEHHUE

BBEJUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

[Hara DneKTpoHHbIE HU(POBBIE
H3Yy4YEHUS oOpazoBaresbHbIE PECYPChHI

https://m.edsoo.ru/00aelc64]]

02.04.2024 [[bubauoteka [JOK
https://m.edsoo.ru/00aelc64]]

03.04.2024 [[bubmuoteka [IOK
https://m.edsoo.ru/00ae1d86]]

09.04.2024 [[bubaunoteka [IOK
https://m.edsoo.ru/00ae35e6]]

10.04.2024 [[]]

16.04.2024 [[Bubmunoreka [JOK
https://m.edsoo.ru/00ae3de8]]

17.04.2024 [[bubmnoreka IJOK
https://m.edsoo.ru/00ae1750]]

23.04.2024 [[]
24.04.2024 [[]

07.05.2024 [[bubauoteka [IOK
https://m.edsoo.ru/00ae3f50]]

08.05.2024 [[bubmuotexa LIOK
https://m.edsoo.ru/00ae4270]]

14.05.2024 [[bubamnoreka [JOK
https://m.edsoo.ru/00ae4270]]

15.05.2024 [[bubamnoreka [JOK
https://m.edsoo.ru/00ae0d0a]]


https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

Ne Tema ypoka
/11

67 [[Pe3epBHblii ypok. O00OIICHNE U CUCTEMATH3AIIHS
3HaHUH ||

68 [[PesepBHblii ypok. O00OIICHNE U CUCTEMATH3AIIHS
3HaHUH ||

JloGaBUTB CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

KousmnuectBo yacos [Hara DneKTpoHHbIE HU(POBBIE
Bcero Konrtponbhbie [Ipaktnueckme —H3YICHHA 00pa30BaTEIbHBIC PECYPCE

paboThI paboThI
1 BBEIIUTE BBEIUTE 21.05.2024 [[bu6nuoteka IIOK

3HAYCHHE 3HAYCHHE https://m.edsoo.ru/00adb33c]]
1 BBEIIUTE BBEIUTE 22.05.2024 [[bubnuorteka IIOK

3HAYCHHE 3HAYCHHE https://m.edsoo.ru/00ad9cb2]]
68 4 7

YYEBHO-METOANYECKOE OBECITEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WU.I"., Cnaakos C.A., AkunonepHoe o6miectBo «M3marensctBo «lIpocBemenner»

» Xumus, 9 knacce/ Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe obmectBo «M3marensctBo «lIpocBemenne»

BBenute cBoii BapuaHT

METOINUYECKHUE MATEPHUAJIBI UIA YYUTEJA

https://m.edsoo.ru/7f41837¢c


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

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

BBenute nannnie
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