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8 KUIIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B )KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tesa 1 BEIIEeCTBA.
@duznuecKue CBOMCTBA BEIIECTB. ArperarHoe coctosinue Beuects. [lonaTre 0 MeToaax no3HaHus B
xumun. Yucrteie BemecTBa 1 cMecu. CriocoObl pa3aenieHus: CMECeH.

ATOMBI U MOJIEKYJIBI. XUMUYECKUE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHUX 3JIeMEHTOB. [IpocTbie
U CJIOKHBIE BEHIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumunyeckas (opmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHOcuTenbHas aroMHass wmacca. OTHOCHUTENIbHAas MOJIEKYJIsIpHas Macca.
MaccoBas 10J11 XUMHAYECKOT0 3JIEMEHTA B COCIMHEHHH.

KommnuectBo BemectBa. Moiib. ModsipHast macca. B3anmocBsA3b KoJMuecTBa, MacChl U YHUCIIA
CTPYKTYPHBIX €MHHUII BetecTBa. Pacy€rel mo hopMynaM XMMHUYECKUX COSTUHEHHI.

dusznyueckue W XUMHUYECKHE SBICHUA. XHUMHUYECKas peakius U e MpPU3HAKU. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Kriaccudukamus XUMHUYECKUX peakiuit
(coenuHeHus, pa3IoKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHYECKOH IOCyAO0W, MpaBmwiaMu pabOThl B J1a0OpaTopuu W MpUEMaMu
oOpartieHusi ¢ J1abopaTOpHBIM O0OpYIOBAaHUEM, H3YUYECHHE M OINUCaHUE (U3MYECKHX CBONCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMOIeHNe (Pu3uvecKkuX (IJIaBJICHHE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYINKE, KUMIEHHE M KOHJEHCAIUS BOJAbI) M XUMHUYECKUX (TOPEHHE CBEYH,
MIPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIIOTOW) SIBJICHWM, HAOIIOICHUE U
ONMCaHWEe MPHU3HAKOB MPOTEKAaHUs XUMHYECKHX PEaKInil (pa3ioKeHUe caxapa, B3auMOJICHCTBUE
CEepHOIl KHCJIOTHI € XJOpUIOM Oapusi, pasznoxeHue ruapokcuaa menu (II) nmpu HarpeBanuu,
B3aMMOJIeiicTBHE kKene3a ¢ pactBopoM conu menu (1), nsydenne cnocoOOB pa3aeneHus cMecei: ¢
MOMOIIbI0 MarHuTta, (UIbTPOBAHHE, BHIMIAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus, MPOBEICHHE
OUYHCTKMA TIOBAPEHHOW CONM, HaONIOJICHWE U ONHCAaHHE pPEe3yJbTaTOB MPOBEICHUS OIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPaHEHUsI MaCChl, CO3/IaHUE MOJIEIeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneiiue npeacraBuTe I HEOPraHUYeCKHX BellecTB

Bo3agyx — cmeck razoB. CoctaB Bo3ayxa. Kucmopom — 3JIEeMEHT W TPOCTOE BEIIECTBO.
HaxoxneHnue kucinopoaa B mpupoje, Gpu3ndeckue U XUMHUYECKHE CBOMCTBA (pPEakIUu TOPEHHS).
Oxcunpl. [lpumenenune xkucinopoga. CrocoObl MOMy4deHHs] KUCIOpoJa B JabopaTopuu U
MpoMBIIIIeHHOCTH. KpyroBopoT kuciopoga B mpupoge. O30H — amuioTporHas MoaupuKanus
KHCIIOpO/Ia.

TemnmoBoit 3hdeKkT XUMHUYECKON peakluu, TEePMOXUMHYECKHE YypaBHEHHUS, DJK30- W
SHIOTEPMUUYECKHE pEaKIHuH. TOIUIMBO: yroidb W METaH. 3arpsi3HEHHE BO3MyXa, YCHIICHHE
MapHUKOBOTO 3P deKTa, pa3pylIeHre 030HOBOTO CIIOSI.

Bonopon — anemeHT u nnpoctoe BemecTBo. Haxoxienue Bogopoaa B Ipupoje, Gu3ndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIOCOOBI MoTy4YeHus. KUCIOThI U comu.

Mossipabiii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

Odusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HacelienHbsie u
HEHACHIIIICHHBIC PAaCTBOPHI. PacTBOPpMMOCTH BElIECTB B Bojie. MaccoBasi 0JIs BEIIECTBA B pacTBOPE.
Xumuueckue cBoicTBa Bojbl. OcHoBaHuUsA. Poib pacTBOpoOB B Mpupo/ie W B KU3HU YEJIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arps3HeHre NpupoaHbix Bo. OXpaHa U OYMCTKA MPUPOTHBIX BO/I.

Knaccudukanus Heopranmueckux coeauHernid. Oxcunel. Knaccudukaius OKCHUAOB:
cosieoOpasyroriie (OCHOBHBIC, KHCIIOTHBIE, aM(pOTEepHbIE) U HecoyieoOpa3yronme. Homenkmarypa
okcu10B. DU3nueckrue U XUMHUYECKHE CBOMCTBA OKCUIO0B. [lomydueHne okcuaoB.

OcnoBanusa. Kimaccudukanuss OCHOBaHM: IIEIOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenkmarypa ocHoBaHuil. Pu3nuecKHe M XHUMHYECKHE CBOMCTBAa OCHOBaHuU. IlomyueHue
OCHOBaHMM.



Kucnorel. Knaccuduxarus xucinor. HomeHnkmarypa kucioT. Pusznyueckne M XUMUYECKHE
cBorictBa kKucnoT. Psan akruBHoctu metauioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknatypa coneil. @usnyeckrue MU XUMHUUYECKHe cBoucTBa cosieil. [lomydenue
COJIEH.

['eneTnueckas CBSI3b MEXKIy KlacCaMu HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeeNieHue COJepKaHUs KUCIOpoAa B BO3JyXe, MOJy4YeHHE, COOMpaHHue,
pacro3HaBaHME€ M H3YYE€HHE CBOMCTB KHCIIOpOJAa, HAOIIOJEHUE B3aUMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJIOBUS BO3HHMKHOBEHHUS U TMpEKpalleHUus ropeHus (mokapa), 03HAaKOMIIEHHE C
o0pa3iaMu OKCHJIOB U ONHMCAaHHE MX CBOMCTB, MOyueHHEe, cCOOMpaHue, pacClio3HaBaHUE U N3yYEHHUE
CBOKMCTB BoJOpoJia (ropeHue), B3auMoieciicTBue Bomopona ¢ okcugaom wmemau (II) (Bo3moxkHO
WCIOJIb30BAaHUE BHUICOMATEPUANIOB), HAOIIOACHHWE OOpPAa3lOB BEIIECTB KOJUYECTBOM | MO,
UccleoBaHe OCOOCGHHOCTEW  pacTBOPEHHUS BEHIECTB C  Pa3lUYHOM  PacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIpPEACIEHHOW MAacCOBOM JI0JIEM pPACTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBIE BOJBI C MeTallaMH (HAaTpUeM M KajbIleM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HUCCIIEOBaHHE O00pa3L0B HEOPraHMYECKUX BEIIECTB pPa3IMYHBbIX KJIAacCoB,
HaONto/IeHne W3MEHEHUS OKpacCKM WHJIUKATOPOB B PACTBOpPAX KUCIOT W IIENouYeH, H3yueHue
B3auMozeiicTBus okcuaa meau (II) ¢ pactBopoM cepHOI KMCIOTHI, KUCIOT ¢ METaJNIaMU, PEaKIIUi
HEWTpanu3aluu, OJy4YeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METaLIA APYTUM U3
pacTBOpa COJM, pEIICHUWE OJKCHEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHelmue Kiaccsl
HEOPraHUYECKUX COCTUHEHUID.

Iepuoguueckuii 3axkoH u Ilepuoamyeckass cucremMa xuMudeckux 3iemenros /. H.
MenpeneeBa. CtpoeHue aToMoB. XMMHYeCKasd CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKU KIACCU(PUKALNUNA XUMUYECKUX dJIeMEHTOB. [loHsATHE O rpymnmax CXOAHBIX
3J€MEHTOB (IIEIOYHBIC W MICJIOYHO3EMEIbHBIE METAJIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUIPOKCUIBI.

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumudeckux anemeHtoB [J[. U
MenpeneeBa. KopoTkomepuonHas u juHHomepuonHas (opmbel [lepuoamueckoit cucTembl
xumuueckux oanemeHtoB JI. W. Menneneea. Ilepuonsl u rpynmbel. DU3MUECKHN CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JIIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siziep. M3otonel. DnekTpoHbl. CTpoeHUe 3JE€KTPOHHBIX
obomouek atoMoB TepBeix 20 xumudeckux osiemeHToB [lepmomuueckoit cucremsr J[. U.
MenpeneeBa. XapakTepUCTUKA XMMHUYECKOTO 3JIEMEHTA II0 €ro noJyiokeHuro B [lepmoandeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH W3MEHEHHS pajuyca aTOMOB XMMHUYECKHX JJIEMEHTOB, METAJUIMYECKUX WU
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckoi CUCTEMbI XUMUYECKUX DJIEMEHTOB IS
pa3BuUTHUA HAayKU U npakTuku. [. . MenneneeB — y4€HbIN U TpaXkJaHUH.

Xumuaeckas CBSI3b. KoBanentnas (monspHas u HETOJISIPHAS ) CBS3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBS3b.

Crenenp okuciieHHs. OKHCINTEIBbHO--BOCCTAHOBUTENIbHBIE peakiuu. [Iporeccsl okuciaeHus
1 BOoCcCTaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3IoB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE THAPOKCUAA ITUHKA
C pacTBOpaMH KHCIOT M IIEJIOYEH, NPOBEIECHHUE ONBITOB, WUIIOCTPUPYIOUIUX I[PUMEPHI
OKHCIIUTEIHHO-BOCCTAHOBUTEBHBIX PEAKIMM (TOpEHUE, PEaKLIUU Pa3IOKEHHS], COSTUHEHNUS ).

Meostcnpeomemmnuwie ceasu



Peanu3anus MexXnpeaIMeTHbIX CBA3CH NMPU M3YYEHHHM XMMHUHU B § KJIacCe€ OCYLIECTBIISETCS
4yepe3 MCIOJIb30BaHNEe KaK OOIIMX €CTECTBEHHO--HAYUYHBIX MOHSATUHN, TaK U MOHITHMA, SBISIONIIXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEeHHO--HAyYHbIC MMOHSATHUS: HAYYHBIH (aKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAIU3,
CUHTE3, Kiaccu(ukanus, MNEePUOJUYHOCTb, HAOJIOJIEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
HW3MEpPEHHE, MOJIEIIb, SIBJIEHUE.

®usuka: wmarepus, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJA, HW30TOMbI,
PaMOAaKTUBHOCTh, MOJIEKYJIa, JJICKTPUYECKUN 3apsl, BEIIECTBO, TeJo, O0BEM, arperaTtHoe
COCTOSIHME BEIIECTBA, ra3, (PU3MYECKHe BEIMYUHBI, E€IUHUIBI HM3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPATBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIE UCKOTIAEMEIE,
TOIUIMBO, BOJIHBIE PECYPCBHI.

9 KJIACC

BemecTBo M XMMH4YeCKas peakus

Ilepnonnueckut 3akoH. Ilepmommueckas cucrema Xxumudeckux anemeHto [J[. U
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XMMUYECKHUX HJIEMEHTOB
MEPBbIX TPEX NEPHOJOB, KaIMs, KAIbLMS U UX COCAMHEHUH B COOTBETCTBUU C IOJOKEHHUEM
snemeHToB B Ilepronnueckoii cucreMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BemIeCTBA: BHJBI XUMHYECKOW CBSI3U. THIBI KPUCTALIUYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3H.

Knaccudgukanuss m HOMEHKIATypa HEOPraHMYECKHMX BEIIECTB. XUMHUYECKHUE CBOMCTBA
BEILIECTB, OTHOCALIMXCS K Pa3JIMYHbIM KJIacCaM HEOPIaHMYECKUX COCIMHEHUH, TeHETUYECKas CBS3b
HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKUX PeaKIUil MO pa3iNyHbIM MpHU3HAKaM (0 YUCIY W COCTaBy
YYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY 3(PEKTy, MO0 UBMEHEHUIO CTENEHEH OKHCIICHHS
XUMHYECKHUX AJIEMEHTOB, TI0 0OpaTUMOCTH, M0 YYACTHIO KaTaanu3aTopa). DK30- U SHIO0TEPMHUYECKHE
peaKkIu, TePMOXUMHUYECKHE YPaBHEHHUSI.

[TonsiTe 0 cKOpOCTH XHMHuUecKoi peakiuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe 0 TOMOTEeHHBIX U reTeporeHHbIX peakiusax. [lonarue o karamuse.
[lonsiTe 0 XUMHUUYECKOM paBHOBECUHU. DaKTOPHI, BIMSIIOLUIME HA CKOPOCTh XUMHUUECKON pEaKIUu U
MOJIO)KEHUE XUMHUYECKOTO PABHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE — PEAKIMH, JJICKTPOHHBIA OamaHC  OKHUCIUTEIhHO-
BOCCTAHOBUTENBHON peakiuu. CocTaBieHUE YPAaBHEHMM OKHCIUTEIbHO--BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCTOIb30BAaHUEM METO/1a NIEKTPOHHOTO OanmaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLNUAIMU. DJIEKTPOJIHUTHI M HEIIEKTPOIUTHI. KaThOoHBI,
aHUMOHBL. MeXaHn3M AUCCOLMAIIMKM BEUIECTB C PA3IMYHBIMU BUJIAMU XUMUYECKOU CBsi3U. CTeneHb
nuccoranuu. CUIIbHBIE U CITa0bIe SJICKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCIIOBUS MPOTEKAaHUs PEaKIUii MOHHOTO OOMEHa, TOJIHBIE U
COKpalll€éHHbIE MOHHBIC YpaBHEHMs peakuuii. CBoOWCTBa KHCIOT, OCHOBAaHMH M COJEM B CBETE
MIPEJICTaBICHUI 00 dNMEKTPOTUTHYECKOH Auccoruani. KadecTBeHHbIe peakiiuy Ha HOHBL. [loHsATHE
0 TUJIPOJIN3E COJIEN.

Xumuueckuii IKcnepumenn:

O03HAKOMJICHHE C MOJICTSIMA KPUCTAJUTMYECKUX PEMIETOK HEOPTraHMYECKUX BEIIECTB —
METaJIJIOB ¥ HEMETaJIOB (TpaduTa U anmasa), CI0KHBIX BEHIECTB (XJIOpH/Ia HATPUS), CCIIEIOBaHNE
3aBUCHMOCTH CKOPOCTH XHMHMYECKON peaklud OT BO3JACHCTBUS pazIUYHbIX (DaKTOPOB,
HCCIE0OBAaHUE BJIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MpOIECCa AUCCOLUUALNHU KHUCIIOT,
menodyeid U cojieil (BO3MOXHO HCIIOJIb30BAaHHME BHJEO MAaTEPHUaoB), IPOBEIEHUE OIBITOB,
WUTIOCTPUPYIONINX TPHU3HAKK TMPOTEKAHHWS peakuuid HMOHHOTO oOMeHa (oOpa3oBaHHE OCaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHUE BObl), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-



BOCCTAaHOBUTENIbHBIX pPEAKIH (rOpeHue, peakluH pas3oKEHUs, COEeIWHEHUs), paclo3HaBaHUE
HEOPTaHMYECKUX BEIIECTB C TIOMOINBID KA4YeCTBCHHBIX pEAaKIWid HAa HOHBI, pEIICHUE
SKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTta/uibl 4 UX COeTHHEHHS

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTEIIEHU
okucnenus. CtpoeHne M (U3NYECKHE CBOWCTBA INMPOCTBHIX BEIIECTB — TaJOr€HOB. XHUMHUYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aMMOJCHCTBHE C MeTalUIaMHM, HEMeTaJJIaMH, IIeJI0uaMu).
XnopoBogopoa. ConsiHas KUCIOTa, XMMHUYECKHUE CBOMCTBA, MOJIydeHHUE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpPraHW3M 4ejoBeka. BakHeliue XJIOpUABI M HX HaXOXJEHUE B
pUPOIE.

OO6mass xapaktepucTuka 3jeMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHHe W (PU3NYECKUE CBOWCTBA TMPOCTHIX BEIIECTB —
KHCIIOPOJIa U Cepbl. AJUIOTPOITHBIE MOAUDUKAIINK KUCIOPOAa U cepbl. XUMHUUYECKHE CBOMCTBA CEPHI.
CepoBoniopoi, cTpoeHue, GU3NIecKrue U XUMUIecKne cBoicTBa. OKCUIBI Cephbl KaK MPEACTaBUTEIN
KHCIOTHBIX OKcuaoB. CepHasi Kuciora, (U3NYECKHE M XUMHUYECKHEe CBoicTBa (00IMe Kak
MPEJCTaBUTENS Kiacca KHUCIOT U crenududeckue). XUMUYECKHe pPEeakiiy, JIe)KAIINe B OCHOBE
MIPOMBIIIJIEHHOTO Crocoba Moiy4eHus cepHod KucioTel. [Ipumenenue cepnoil kucnotel. Conu
CepHOM KHUCIIOTHI, KAUeCTBEHHAs peakius Ha cynbhaT-uoH. Haxoxxaenue cepbl U e€ coelMHEHUA B
npupoae. XUMHYECKOE 3arps3HEHHE OKpYXKawolled Cpeabl COCTUHEHUSMH cepbl (KUCIOTHBIE
TOX]H, 3arpsiI3HEHNE BO3/IyXa M BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUSI.

OOmiass xapakTtepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIIEHUs. A30T, pacpoCTpaHEeHHE B IPUPOJE, (PU3NUECKHe U XUMUIECKUE
cBoiictBa. KpyroBopor azora B mpupoae. AMMHaK, ero (pu3M4eckue M XUMUYECKHUE CBOMCTBA,
noJrydeHre u npuMeHenue. Coim aMMOHUS, MX (PU3UYECKHe U XUMHUYECKUE CBOMCTBA, TPUMCHEHHE.
KauecTBeHHast peakiysi Ha MOHBI aMMOHHUA. A30THas KHUCIOTa, €€ TolyueHue, (U3NYecKue u
XMMHAYECKHE CBOMcTBa (OOIIME Kak TMPENCTaBUTENs Kilacca KUCIOT H  CIEHU(PHYECKUE).
Hcnonb30BaHre HUTPATOB M COJIE aMMOHHS B Ka4eCTBE MUHEPAIBbHBIX yA00peHui. XuMHuecKoe
3arps3HEHUE OKPYXKAOIIEH cpellbl COSTMHEHUSIMH a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHIE BO3IyXa,
MouBHI U BoJoEéMOB). Docdop, annorpornHbie Mmoaudukamuu dpocdopa, huznuecKkue U XUMUIECKUE
ceoiictBa. Oxcun docdopa (V) u dochopHas kuciora, Gu3HMUeCKUe U XUMHUUYECKHUE CBOMCTBA,
nonydenue. Mcrnonp3oBanue pochaToB B KauecTBE MUHEPATBHBIX YI00PEHHIA.

OO6mass xapaktepuctuka »31eMeHToB I[VA-rpynnsl. OcoOE€HHOCTH CTpPOEHHSI AaTOMOB,
XapakTepHbIe CTENEeHU OKHCIEHUS. YTIEpOJ, aIOTPOMHbIE MOAM(PHUKAINHN, PACIPOCTPAHEHHE B
npupoje, Gu3NIeckue U XMMHUYECKHe CBOWCTBa. AzncopOrms. KpyroBopor yriepoma B mpupoe.
Oxcunsl yriepona, ux (Qu3Mdyeckue U XMMHUYECKHUE CBOWCTBA, JACWCTBHE HA >KUBBIE OPTaHU3MBI,
MOJTy4YeHUEe M MPUMEHEHHE. DKOJIOTHYECKHE TPOOJIeMBbI, CBsA3aHHBIE ¢ okcuaom yriepoaa (IV),
TUIOTE3a TI00aTbHOTO MOTETUIEHUS KIIMMaTa, TapHUKOBBIN 3((eKT. YronpHas KUCIOTa U €€ COJH,
X (U3HYECKHe W XMMHYCCKHUE CBOMCTBA, MOJyUYeHHUE W MpuMeHeHue. KadecTBeHHas peakius Ha
KapOoHaT-MOHKI. Vcnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEbCKOM
XO03SICTBE.

[lepBoHayanbHble TOHATHS 00 OpPraHMYECKUX BEIIECTBAX KAaK O COCIMHEHUSX YTriepoja
(MetaH, dTaH, dTHIICH, alleTUJICH, YTAHOJI, TJIHMIEPHH, YKCYCHas KucioTa). [IpupoHble HCTOUHMKH
yTIEBOIOPOAOB (Yrojib, MIPUPOAHBIN ra3, HEPTh), IPOAYKTHI UX MepepadoTKu (OeH3WH), UX POIb B
OBITY W TPOMBINIICHHOCTH. [lOHATHE O OWOJIOTMYECKH BaKHBIX BEIIECTBAX: JXKHpax, OelKax,
yIaeBOJaX — M WX pPOJNM B JKU3HU 4YelOBeKa. MarepualbHOE €IMHCTBO OpPraHWUYECKHX U
HEOPraHMYECKUX COCAMHEHUN.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBa, IONy4YCHHE H TMPUMEHEHHE.
Coenunenus kpemHus B mpupoae. Odmue npeacraBieHus: 00 okcuae kpemuus (IV) u kxpeMHueBoi
kucnore. CHIIMKATHI, X MCIOIH30BAaHKUE B OBITY, B MPOMBIIIICHHOCTH. BakHel e cTpouTenbHbIe



Marepuaibl: KepaMHKa, CTEKJI0, IIEMEHT, OeToH, kene300eToH. I[Ipobrmembr OGe3omacHOTO
WCIIOb30BAaHUS CTPOUTENIBHBIX MATEPHAJIOB B MIOBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3Y4YCHHE O0pa3loB HEOPTraHMYECKHX BEUIECTB, CBOWCTB COJISTHOW KHCIIOTHI, MPOBEACHHE
KAueCTBEHHBIX PEaKIMil Ha XJOPUI-MOHbI U HAOJIO/IEHWE MPHU3HAKOB MX IMPOTEKAHUS, OIMbBITHI,
oTpaxkamue (U3MYecKkre W XUMHUYECKHUE CBOMCTBA TaJOr€HOB M WX COCAMHEHUN (BO3MOXKHO
WCIOJIb30BaHHUE BUJEOMATEPHUANIOB), O3HAKOMJIEHHE C 0O0pa3liaMd XJIOpPUJOB (TaJOT€HU[OB),
O3HAKOMJICHHE ¢ oOpasmamMu ceppl ©u e COeOUHEHUSMU (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEpPHANIOB),  HaAOMIOJleHHWE  TMpolecca  OOyriauBaHUS — caxapa IOJ  JeWCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, M3yYeHHE XMMHUYECKUX CBONCTB pa30aBICHHON CEpHOM
KHCIIOTHI, MPOBEJIEHUE KAueCTBEHHOW peakiuu Ha cyibdaT-MOH M HaONIoJeHHE Mpu3HaKa eé
MPOTeKaHMs, O3HAKOMJICHHE C (M3WYECKMMHU CBOMCTBaMHu a3oTa, ¢ochopa M MX COeIMHEHHUU
(BO3MOKHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB), 00pa3laMu a30THBIX U (OCcHOpHBIX YIOOpEHHUIA,
MoJTyueHue, coOupanue, pacro3HaBaHue U U3yUYeHHUE CBOMCTB aMMHAaKa, TPOBEICHUE KaUeCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (pochaT-uOH U U3ydeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJICICTBHE
KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJbI0 (BO3MOXHO HCIIOJIb30BAaHHE BUIACOMATEPUATIOB),
M3y4YeHHE MOJIeNel KPHUCTAJUIMYECKUX PemEToK anmasa, rpadura, QymiepeHa, 03HaAKOMIIEHHE C
MPOIIECCOM  aJCOPOIMM  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VIIEM H  yCTPOWCTBOM
MPOTUBOTa3a, MOJIy4eHHUEe, cOOMpaHue, pacro3HaBaHHWE M W3Y4YCHHE CBOMCTB YIJIEKHCIOrO rasa,
MPOBEACHUE KAuYE€CTBEHHBIX PEaKIMii HAa KapOOHAT M CHJIMKAT-MOHBI U M3YYCHHE MPHU3HAKOB UX
MPOTEKaHUs, O3HAKOMJICHME C NPOAYKLUMEW CUIMKATHOM IPOMBIIIJIEHHOCTH, pPEIICHHE
AKCIEPUMEHTAIIbHBIX 337124 110 TeMe «BaxxHenme HeMeTauTbl ¥ KX COSMHEHUS.

MeTa/uibl M MX COCIHUHEHUS

OO6mrast XxapaKTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUH MX TOJIOKEHUS
B Ilepuommueckoil cucreme xumuueckux syemeHToB [l M. MenzaeneeBa M CTpOEHHUsS aTOMOB.
Crpoenue wmetayuioB. MeTaiinyeckas CBSI3b W MeETaJUIMUECKash KpUCTaUIMUecKas pemeéTka.
DNEeKTPOXUMUYECKUN Psifl HaNpsLDKeHUM MeTaiioB. (DU3Wueckrue M XHMHUYECKHE CBOICTBa
MetaiioB. OOume crnocoObl moiayyeHus: MetaiioB. [loHATHE O KOppO3MM METaJIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Kopposuu. CmnaBel (CTanb, YyTyH, MIOPATIOMHUHHUM, OpoH3a) U HUX
MIPUMEHEHUE B OBITY U IPOMBIIIVICHHOCTH.

[lenounble MeTauibl: nojoxenue B [lepuoanueckoil cucteMe xumuyeckux sauemeHTon [1. 1.
MeHeneeBa, CTPOCHHE UX aTOMOB, HAX0XJI€HHE B Npupojie. PU3nvecKkne U XUMUIECKHE CBONCTBA
(Ha mpumepe HaTpus U Kanusi). OKCHIIBI U TUAPOKCUIBI HATpUA U Kanus. [IpuMeHeHne menoyHbIx
METAJUIOB U UX COCTMHEHUH.

[IlenouyHO3eMeNbHBIE METAJIIIBI MAarHUi U KaJbLiMii: mojioxkeHue B Ilepuoamueckoil cucreme
xuMHuueckux snemeHtoB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HAaXOXKJICHHE B MPHUPOJE.
dusnueckue M XHMHUYECKHE CBOMCTBA MarHusi U Kajbplusd. BaxkHelline coeAuHEHUs Kaablus
(oxcum, TuapoKCcuI, conr). JKECTKOCTh BOJIBI M CTIOCOOBI €€ YCTpaHEHHS.

Amomunuii: nonoxenue B llepuogumueckodt cucreme xumuueckux snemento [l H.
MeneneeBa, CTpoeHHE aToMa, HaxXOXACHWE B mpupoje. dusndyeckne M XUMHUUYECKHE CBOWCTBA
amoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUPOKCHIA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepuomnueckodt cucreme xumMudeckux osnementoB J[. U.
MeneneeBa, CTpoeHUE aToMa, HaxoxaAeHHe B mnpupoje. dusmyeckue M XMMHUUYECKHE CBOWCTBA
xeneza. Oxcuapl, ruapokcunasl u conu kenesa (II) m sxemeza (III), mx cocra, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJICHHE ¢ 00pa3llaMu METaJJIOB ¥ CIUIABOB, UX (PM3MYECKUMH CBOMCTBAMH, U3yUYCHUE
pPe3yIbTATOB KOPPO3HH METAJIOB (BO3MOXKHO HCITOJIb30BAaHHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aUMOJCHCTBUS  OKCHUJA KalblUMUs W HaTpusi C BOAOM (BO3MOXXHO  HCIIOJIb30BAHHE
BHUJICOMATEPHAIIOB), MHCCIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, MpoOIEcca TOPEHHUs Keinesa B



KHCIIOpo/ie (BO3MOKHO HCIOJIb30BAHHUE BUIEOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakuuii Ha MOHBI: MarHus, Kajblus, allOMUHUA, IMHKa, kene3a (II) u xeneza (III), menu (II),
HaOJI0/IeHUEe U ONKCaHUE TMPOILIECCOB OKpAIIMBAHMS IJIAMEHM MOHAMU HATPHs, Kalldd M KaJbLus
(BO3MOKHO HCITOJIb30BAHHUE BUICOMATEPHAIIOB), UCCIICOBaHNEe aM(DOTEPHBIX CBOMCTB TUAPOKCHIA
AIIOMUHUS U THAPOKCHIA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad no TeMme «BaxHeine
METaJUIbl U UX COCIUHEHUS.

XuMHUS U OKPYKAKOIIAs cpeaa

BemiectBa 1 marepuanbl B IOBCEAHEBHOW >KU3HM 4eJIOBEKa. be3ornacHoe HUCnonb30BaHUE
BEUIECTB M XHMMHMYECKUX peakuuii B ObiTy. IlepBas momomp Opu XUMHYECKHX OXOrax u
OTPABJICHUSIX.

XuMUYecKoe 3arps3HeHHe OKpYXKaroulell cpenbl (mpenenbHasl JOMyCTHMasi KOHLEHTPALUS
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHISCKUX MTPOOIIEM.

Xumuueckuii y3xcnepumenm:

M3yuyeHre 00pasIoB MaTepUasoB (CTEKIIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesicnpeomemnmnuie ceasu

Peanuzamust MeXnpeaMeTHbIX CBA3EH NMPU M3YYEHUH XMUMHU B 9 Kilacce OCYIIECTBIISETCS
4yepe3 HMCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHSATUH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAay4HbIN (hakT, TUNIOTE3a, 3aKOH, TEOPHsl, aHATU3,
CUHTE3, KiIaccuuKamus, TMEPHOJUIHOCTh, HAOJIOJCHUE, OSKCICPUMEHT, MOICIUPOBAHNE,
U3MepeHue, MOJIEIb, SIBJICHUE, TAPHUKOBLIN 3(DPEKT, TEXHOTIOTUS, MaTepHAIIbI.

O®usuka: wMarepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHA, H30TOIbI,
PaaMOAKTUBHOCTb,  MOJIEKYJa, JJEKTPUUYECKUH  3aps], MPOBOJHUKH, IOJYIPOBOJHUKH,
TUDJIEKTPUKU, (POTORJIEMEHT, BEIIECTBO, TEI0, O0BEM, arperaTHoOe€ COCTOSHUE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KpUCTAIIIMYECKAsi PelIETKa, CIUIaBbl, (PM3UUYECKHUE BETUYHMHBI, €IUHULIBI
M3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHILE.

buonorus: Qorocunres, napixaHue, Ouocdepa, HSKOCHUCTEMa, MHUHEpajbHbIe YIOOpEHHS,
MHKPORJIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIbHbBIC BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOTIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IlnanupyeMblie pe3yJbTaThl OCBOEHHSI MPOrPaAMMBI 10 XMMHHU HA YPOBHE OCHOBHOIO 00IIEro
o0pa3zoBaHust

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pE3yJbTaThl OCBOGHMSI MPOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHUA
JOCTUTAlOTCsl B X0Jie 0O0y4YeHHs] XUMHUHM B €MHCTBE Y4e€OHON M BOCIMTATENBbHOU NEATETLHOCTH B
COOTBETCTBUM C TPATUIUOHHBIMU POCCHUICKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMM, TPUHATHIMH B OOIIECTBE MpaBUJIAMU W HOPMAaMU TOBEICHUS U CIIOCOOCTBYIOT
IpoLeccaM CaMONO3HaHUs, CAMOPA3BUTHS M COLIMATIN3ALINN 00yYaIOIINXCSl.

JIMYHOCTHBIE PE3YyJbTAThl OTPAXAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM TMO3WTUBHBIX ILIEHHOCTHBIX OpPUEHTALMA M DPACHIMPEHHE OIbITa JEATEJIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHMsI K OTEYECTBEHHOMY KYJbTYpPHOMY, UCTOPUYECKOMY U Hay4YHOMY
HAcJIeUI0, TIOHMMaHUsl 3HAYeHMs] XUMHYECKOW HayKu B JKH3HHM COBPEMEHHOIO OOIIecTBa,
CIOCOOHOCTH BJIAJETh JIOCTOBEpHOW HH(OpMaIMeil O MepeoBbIX NOCTHXKEHUSX M OTKPBITHIX
MHUPOBOH U OTEUECTBEHHOW XUMUH, 3aUHTEPECOBAHHOCTU B HAyUHBIX 3HAHUSIX 00 YCTpOICTBE MUpa
H 00I1IECTBA;

2) rpaxJaaHCKOro0 BOCIIUTAHMS:



MPEACTABICHUS O COLHMAJIBHBIX HOpPMAax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLIEHHWH B
KOJIJICKTHUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B 0O0IIeCTBEHHO 10JIE3HOM,
y4eOHO-HCCIIEeIOBAaTEIbCKOM, TBOPUECKOM W JPYrMX BHAAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOi COBMECTHOM NEATENBbHOCTH IMPH BBIMOJHEHUH YYEOHBIX, MO3HABATENBHBIX 3aj1ad,
BBITIOJTHEHUH XUMHYECKHX OSKCIEPUMEHTOB, CO3JaHMU Y4YEOHBIX MPOEKTOB, CTPEMIICHUS K
B3alMMOIIOHUMAHUIO U B3aUMOIIOMOIIM B IIPOLECCE ATOM YYEOHOH IeATENbHOCTH, IOTOBHOCTHU
OLICHUBATh CBOE MOBEJCHUE U NIOCTYIIKM CBOUX TOBAPUIICH € MO3ULMU HPABCTBEHHBIX U IIPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCIEACTBUM TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MUPOBO33PEHUECKHE  MPEACTaBICHUS O  BEIIECTBE W XMMHYECKOM  peakiud,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKHM U COCTABJISIIOIIME OCHOBY IS
MMOHUMAaHHUS CYIIHOCTH HAay4YHOU KapTUHBI MUpPA, MPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSL MPUPOJbI, B3aUMOCBS35X YeJIOBEKa C IMPUPOAHOU CpPENOil, O POJM XUMHUU B IO3HAHUU
3THUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHbIE MOTHUBBI, HAIPABJICHHBIE HA I[OJYYEHUE HOBBIX 3HAHUW [0 XHUMHH,
HeoOXoauMBIe Uisi  OOBSICHEHWs HaOJIOJaeMBbIX TIPOLIECCOB W SIBJICHHUH, I03HABATEIHLHOMH,
MH(OPMALIMOHHON M YUTATEIBCKOM KYJIbTYphI, B TOM YHCJIE HaBBIKOB CAMOCTOSITENILHON paboThI ¢
Y4eOHBIMH TEKCTaMH, CIPABOYHOH JIMTEPATypod, IOCTYIHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOyUYeHHIO W TO3HAHHIO, JFO003HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M HCCIIENOBATENbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIEHHOCTH U YPOBHS 00y4YCHUS B JaJIbHEHIIIEM;

4) gopMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHHE LIEHHOCTU KU3HU, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3/10pPOBbIO, YCTAaHOBKHU
Ha 3JIOpOBBIM 00pa3 >KU3HH, OCO3HAHME TIOCIEICTBUNA U HENPHUITHE BPEIHBIX MPUBBIYCK
(ymoTrpebOyieHus1 alKorojii, HApKOTHUKOB, KYpEHMs), HEOOXOJUMOCTH COOIIOJACHHSI MPaBUI
0€30MacHOCTH MPH OOpaIlleHHH ¢ XUMHYECKUMHU BEIIECTBAMH B OBITY M PEAIbHOM JKU3HH,

5) TpyaoBOro BoCiMTAHMSA:

WHTEpeC K MPaKTHYECKOMY H3YyYeHHIO0 Tpodeccuil u Tpyda pa3inyHOro poja, YBAXKEHHE K
TPyAy U pe3ysibTaTaM TPYJIOBOH NEATEILHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHUS TPEIMETHBIX
3HAHUN MO0 XMMHUHU, OCO3HAHHBIN BBIOOP MHIMBUAYAIbHON TPACKTOPUHU MPOJIOIDKEHUS 00pa3oBaHuUs
C y4€TOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB W
MOTpeOHOCTEH, YCIeHol mpodecCHOHaNbHON AeSITENFHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBAThCS B IPO(eECcCHOHAIBHOI cpeie;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTMYECKU I1eJIeco00pa3Hoe OTHOIIEHHE K MPUPOJEe KaK MCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIEeCTBOBaHMSA, MOHMMAaHHE IIEHHOCTU 3/0pOBOro M Oe30macHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3/J0POBBIO, OCO3HAHUE
[IEHHOCTU COOJIOJICHHsI MPaBUJI O€30MacHOTO MOBENEHHUs MpH paboTe C BEIIECTBAMH, a TaKKe B
CUTYAIUIX, YTPOXKAIOUIUX 370POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUs, TONydyaeMble MPU MU3yUYEeHUU XUMUU, AJIs PEIISHUs 3a1ad,
CBSI3aHHBIX C OKpYXKaloUled MNPUPOAHON Cpemou, Il TOBBIIIECHHUS YPOBHS 3SKOJOTHYECKOM
KyJbTYPBI, OCO3HAHHS TJIOOATBFHOTO XapakTepa SKOJIOTHYECKHX MpoOJIeM U MyTel WX pelieHus
MOCPEICTBOM METOJOB XHWMHH, HKOJOTHYECKOTO MBINIJIEHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
M03HABATEIbHOW, KOMMYHUKATUBHON M COLIMATBHON MIPAKTUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTampeaMETHBIX pPE3yJbTATOB BBIACIAIOT 3HAYUMBIC s  (OPMUPOBAHUS
MHPOBO33PEHHUs OOIIEHAay4YHble MOHSATHUS (3aKOH, TEOpHs, NMPUHLUII, TUMOTe3a, (PakT, cUCTeMa,
MPOILIECC, AKCIEPUMEHT U JPYTroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
npeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUI U3 3TUX MpPeAMETOB (POPMHUPOBATH MPEICTaBICHUE O



LIEJIOCTHOM HAay4YHOW KapTUHE MMpa, M YHUBEpCaJbHble ydeOHbIE HEHCTBUS (IIO3HABATEINIBHBIE,
KOMMYHUKATHBHBIC, PEryJATUBHBIC), KOTOphIe o00OecneunBaioT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHWPOBAHUIO U OCYILECTBICHUIO YUEOHON AEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBepPCAIbHbIE YUeOHbIe AeiicTBUS

Ba3oBble Jiornueckue aeicTBuA:

YMEHUS UCTIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS ITPU OCBOSHUH 3HAHUI: paCKpHIBAThH
CMBIC]I XUMHUYECKUX MOHATUH (BBIIEIATh UX XapaKTepHbIE NIPU3HAKH, YCTAHABIUBATh B3aUMOCBS3b
C IPYT'MMH TOHSATHSMH), HUCIIOJIB30BaTh MOHATUS A1 OOBSICHEHUS OTAEIbHBIX ()aKTOB U SBJICHUH,
BbIOMPATh OCHOBaHMSA U KPUTEPUM Ul KJIACCHU(PUKALMK XMMHUYECKHUX BELIECTB U XHUMHUYECKHX
peaKiuii, yCTaHaBIMBATh MPUYNHHO-CIICACTBEHHBIC CBA3H MEXKIY OOBEKTaMHU W3YYEHUS, CTPOHUTH
JIOTHYECKUE pacCyXIeHHUsl (MHIYyKTHBHbIC, ICTyKTHBHbBIC, IO AHAJOTUM), JE€laTh BBIBOABI U
3aKITIOYCHUS;

yMEHUE HPUMEHSTh B Ipolecce MO3HAHUSA IMOHATHUA (IIPEIMETHblE U MeTalpeAMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HWCIIONB3YeMble B XHMHHU, INPEOOPA3OBBIBATH IIHUPOKO
IPUMEHSIEMbIE B XMMHMM MOJICJIbHBIE HPEJCTABICHUS — XMMHUYECKUMH 3HAK (CUMBOJ 3JEMEHTa),
XuMua4eckas (GopMyJa W YpaBHEHHE XHMHYECKOW peakmul — TpH pelmeHnH ydeOHo-
[IO03HABATENbHBIX 33/1a4, C YUYETOM 3THX MOJEIbHBIX MPEACTaBICHUN BBIABIATh U XapaKTEPU30BATh
CYIIECTBEHHBIE NMPU3HAKU M3YYaeMBbIX OOBEKTOB — XUMHUYECKUX BEUIECTB U XUMHUECKUX PEAKIINH,
BBISIBJIATH OOIIME 3aKOHOMEPHOCTH, IPUUMHHO-CIICICTBEHHBIE CBSI3U U IPOTUBOPEUUS B H3y4aeMbIX
nporeccax u SIBICHUSX.

Ba3oBble ucciiegoBarebcKue 1eHCTBUA:

YMEHHE UCIOJIh30BATh MOCTABICHHBIE BOMPOCHI B KAYECTBE HHCTPYMEHTA TIO3HAHUS, a TaK)Ke
B KaueCTBE OCHOBBI sl (DOPMUPOBAHMS TMIIOTE3bI 110 NPOBEPKE MPABMUIIBHOCTU BBICKA3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHne OomnbiTa IO IUIAHUPOBAHUIO, OPraHU3alMM U TPOBEIEHUIO YYEHHUYECKHUX
HKCIEPUMEHTOB, YMEHHE HAONIONATh 32 XOJOM IIPOIIECCa, CaMOCTOSTENILHO MPOrHO3UPOBATH €ro
pe3yabTar, (QOopMyIHpOBaTh OOOOLIEHMS W BBIBOJIBI IO pe3yjibTaTaM IPOBEAEHHOTO OIbITA,
WCCIIEIOBAHMSI, COCTABIISATH OTYET O MIPOJICTaHHOM padoTe.

Padora ¢ undopmanueii:

YMEHHE BBIOMpATh, aHAJTM3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIUIO PA3TMYHBIX BHIOB U
¢dbopM mpencTaBieHUs, MOJyYaeMyI0 U3 Pa3HbIX MCTOYHHUKOB (HAy4HO-NOMYJIApHAs JHUTEpaTypa
XUMHAYECKOTO COJIEPYKAHMsI, CIIPABOYHbBIE TTOCOOUS, pecypchl VHTepHEeTa), KPUTUYECKH OIEHUBAThH
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHSTh Pa3InYHbIE METOABI W 3alpoChl TPU MOKWCKEe M 0TOOpe MHPOPMALUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JUIsI BBIMOJIHEHUS yUEOHBIX U MO3HABATEIbHBIX 3a7ay
OTIPEeNIeIEHHOTO THIA, NpUOOpEeTeHHe OmbITa B 00JaCTH WCIONB30BaHUS HH()OPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHi, OBJaJeHUE KyJIbTypOl aKTUBHOTO HCIIOJIB30BAHMS Pa3IMUYHbBIX
MMOMCKOBBIX ~CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHMaldbHYIO (opMy TpeicTaBICHHUS
uHbOpMAllMM U WJUIIOCTPUPOBATH pelIaeMble 3a7aydl HECIOKHBIMH CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U UX KOMOMHAIUSAMUY;

YMEHHUE MHCIIONB30BaTh W AaHAJIM3UpPOBaTh B IHpolecce Yy4eOHOH M HCCIIEIOBATENbCKOM
JeSITeTbHOCTH WH(POPMAIIHIO O BIUSHHH MPOMBIIICHHOCTH, CEITLCKOTO X03SCTBA M TPAHCIIOPTA HA
COCTOSIHME OKPYKaroLeH IIPUPOIHON CPEBI.

KomMyHHKaTHBHBbIE YHHBePCAJIbHbIE YUeOHbI€ 1elCTBHA:

YMEHUS 3a1aBaTh BOMPOCHI (B X0OJ€ auanora u (Win) AUCKYCCHUH) 1O CYIIECTBY 00CyKIaeMoit
TeMbl, JOPMYIUPOBATH CBOU MPEATIOKEHU OTHOCUTEJIBHO BBITIOJHEHUS NPEI0KEHHOM 3a1auu;

YMEHUS MPEJCTABIATh MOJYyUYCHHbIE Pe3yJIbTaThl M03HABATEIbHOM JAEATEIBHOCTH B YCTHBIX U
IUCBbMEHHBIX TEKCTax; JelaThb IPE3EHTAllMI0  pPEe3yJbTaTOB  BBIIOJIHEHUS  XUMHUYECKOIO
SKCIepUMeHTa (Ja00opaTOpPHOTO OMbITa, JAOOpaTOPHOM pabOTHl MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, yYEOHOTO MPOCKTA);



yMEHHUSI y4eOHOro COTPYAHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATEIbHOW H
HCCIIeIOBATENILCKOM JESITEIbHOCTH MPU PEIICHUU BO3HUKAIOIINX MPOOJIeM Ha OCHOBE yuéTa 00X
MHTEPECOB U COTJacOBaHUA MO3ULUN (0OCYXKIeHHsS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD,
KOOPJAMHAIIMS COBMECTHBIX JIEUCTBUH, ONpEIeICHIE KPUTEPUEB MO OIIEHKE KAYeCTBA BBIITOJIHEHHOU
paboTHI U APYTHE).

PeryasituBHble yHUBepPcaAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHE CaMOCTOSATEIbHO ONpPENEATh LENH ACSATENbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JAEATEIBHOCTD, BRIOMpPATh Hanboee
3¢ deKTUBHBIE CIOCOOBI PelIeHUs] yUeOHBIX U MO3HABATEIbHBIX 33/]a4, CAMOCTOSITEIbHO COCTABIIATh
WA KOPPEKTUPOBATH MPEIJIOKEHHBI AJITOPUTM JECUCTBUU MPU BBIOJIHEHUU 3aJaHUNA C Y4ETOM
MOJIy4€HUsI HOBBIX 3HaHMM 00 H3y4yaeMblX OOBEKTAaX — BEIIECTBAX U pEaKUHUsAX, OLIEHHUBATH
COOTBETCTBUE IOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOM 1I€M, YMEHUE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMble B YCJIOBUU 3aJaHUN.

NPEJIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOCHHIO O0S3aTEIBHOTO  COACpIKAHMS,
YCTaHOBJIEHHOTO JaHHOW (enepainbHO pabouell IpOrpaMMoi, BBIIEISIOT: OCBOEHHBIE
o0y4aroluMucs HayyHble 3HaHUS, YMEHUS U CIIOCOOBI ACUCTBUIA, crieliupruuecKue Ui MpeAMETHOM
obmactu «XUMUS», BHIBI JEATEIHPHOCTH MO IMOJYYCHHIO HOBOTO 3HAHWS, €r0 WHTEPIIPETAINH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CHUTYaIHX.

K kxoHuy oOyueHuss B 8 kjacce mpeIMeTHbIE pe3yJibTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHHI:
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKUX IOHATHUM: aTOM, MOJIEKYJId, XUMUYECKUU SJIEMEHT,
IIPOCTOE BEILECTBO, CII0O)KHOE BELIECTBO, CMECh (OJHOPOJHAs U HEOAHOPOJHAs), BaJIEHTHOCTb,
OTHOCUTEIIbHAs aTOMHAsi U MOJIEKYJISIpHAs mMacca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJISIpHAsl Macca,
MaccoBasi J0Jsl XMUMHUYECKOTO 3JIEMEHTa B COEIMHEHUHU, MOJSPHBIH OOBEM, OKCHJ, KHUCIIOTAa,
OCHOBAaHHWE, COJIb, DJEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHHUS, XUMHUYECKas peakuus,
KJIacCU(pUKALUA PEaKIMi: peakuu COEIMHEHUS, peaklUUu pa3lIoKEHUs, peakluy 3aMelleHHUs,
peakiuu oOMeHa, HK30- M SHAOTEPMHUUYECKUE PEaKIMU, TEeTIOBOW A(PEeKT peakiuu, SApo aroma,
ANEKTPOHHBINA CJIOW aTtoma, aTOMHasi opOuTanb, paguyCc aromMa, XUMHUYECKas CBs3b, MOJIApHAs U
HETOJISIpHAsl KOBAJICHTHAsI CBSI3b, MOHHAs CBS3b, MOH, KATHOH, aHHOH, PAacTBOP, MAacCOBasl JOJIs
BelecTBa (MPOIICHTHAs! KOHIIEHTPAIUs1) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUYECKUX MOHSTHH W TMPUMEHSTH 3TH TOHSATUS TIPH
ONMCAHUU BEUIECTB U UX MPEBPALICHUI;

UCIONIb30BaTh XHWMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBlIeHHs (OpMYN BEIIECTB M ypaBHEHUH
XUMHYECKUX PEAKIIUi;

OTIpEe/ICISATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSIX, CTENEHb OKHUCICHHS
3JIEMEHTOB B OMHAPHBIX COEAMHEHMSX, MPUHAUIEKHOCTh BELIECTB K ONpEeAeNEHHOMY Kiaccy
COeMHEHHH TI0 (opMyiaM, BUJ XUMHUUYECKON CBS3H (KOBAJIEHTHAs W MOHHAs)) B HEOPTAaHUUYECKUX
COE/IMHEHMUSIX;

packpbiBaTh cMbici Ilepuoguueckoro 3akona /. M. MenaeneeBa: 1eMOHCTpUPOBaTh MOHUMaHUE
MEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX DJIEMEHTOB OT HX IOJIOXKEHUS B
[leproanueckoit cucteme, 3aKOHOB COXPAaHEHHUSI MAacChl BEILIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HHUs, 3aKOHa ABOTraipo;

ONKCHIBATHh W XapakTepu3oBaTh TaOnmuuHyro G¢opmy [leprogudeckoll cHCTEMBI XUMHYECKUX
AJIEMEHTOB: pa3JIMyuaTh MOHATHUS «TjaBHas moarpynma (A-rpymma)»y u «mobdounas moarpymnmna (b-
rpynmna)», Majible U OOJbIINE MEPUOJBI, COOTHOCUTh 0003HAYEHHUS, KOTOPhIE UMEIOTCS B Ta0JHIle
«lleppuoguueckas cucrema xumuueckux odnemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMH
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siipa, 00IIee Yucio
AJIEKTPOHOB U pacrpeeNieHue UX 0 ANEKTPOHHBIM CIIOSIM);



KJIAaCCU(UIIUPOBATH XUMHUECKHUE dJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE PEAKITUH (TI0
YUCITY U COCTABY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MO TETIOBOMY 3P heKTy);
XapakTepu30BaTh (OMHUCHIBATh) OOIIME XHMHUYECKHME CBOWCTBA BEIIECTB pPAa3jIMUYHBIX KJIACCOB,
MOATBEPK/Iasi OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XMMHYECKUX
pEeaKInii;
MIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KaU€CTBEHHOI'O COCTaBa, BOZMOXXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUI B PA3INYHBIX YCIOBUSAX;
BBIUUCIISATH OTHOCUTENIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIO
XMMHAYECKOTO 3JIeMEHTa 1O (opMysie COEOMHEHHUs, MAcCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peaKkiuu;
MIPUMEHSITh OCHOBHBIC ONEpPAllMU MBICIUTENbHON NeATeIbHOCTH — aHalu3 U CHUHTE3, CpaBHEHHE,
00001IeHIe, CHCTEeMAaTU3alNI0, KITacCU(DHUKAINIO, BBISIBJICHUE MPUYUMHHO--CIEACTBCHHBIX CBSI3CH —
JUISL U3Yy4YEHUS CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIINiA, ECTECTBEHHO-HAYYHBIE METO/IbI TTO3HAHUS
— HAOJIIOICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peaabHbIN U MBICJICHHBIN ),
CIIeZIOBaTh MpPaBUJIaM TIOJH30BAHUS XUMHUYECKOW IMOCYAOH M JTaOOpaTOpHBIM 00OpYyIOBaHUEM, a
TaK)Ke MpaBuUiiaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIUSMHU MO BBINOJTHEHUIO
ma00pPaTOPHBIX XMUMHYECKHX OIBITOB IO TOJYyYEHUI0O W COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomopoa M KHUCIOpOAA), MPHUTOTOBICHUIO PACTBOPOB C OMpeneiaEHHOW MaccoBOW Jonei
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBAaTh M MPOBOAUTH XHUMHUUYECKHE OSKCIEPUMEHTHI IO
pacrmo3HaBaHWIO PACTBOPOB IIeloYeld W KUCIOT C TIOMOMIbI0 HMHAMKATOPOB  (JaKMycC,
beHondTanenH, METUIOPAHXK U APYTHE).

K koHiy oOyueHuss B 9 kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JOJIKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCSI YMEHHIH:
PacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX MOHITHI: XUMHUYECKUHN IIEMEHT, aTOM, MOJIEKYJIa, MOH,
KaTHUOH, aHMOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTD,
CTENEHb OKUCIICHUS, XUMHUECKasi PEeaKIns, XUMUIECKasl CBSA3b, TETUIOBOU ((PEKT peakiuu, MoJib,
MOJIApHBIA 00BEM, PACTBOP, SICKTPOIHTHI, HEIIEKTPOIUTHI, IIEKTPOTUTHUECKAS TUCCOLIMALINS,
peakuuyu MOHHOTO OOMEHa, KaTaln3aTrop, XMMHYECKOe paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE
peaKIK, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTAHOBJIEHWE, AUIOTPOIHUs, aM(pOTEPHOCTh, XHUMHYECKas CBsI3b (KOBAJICHTHAs, HOHHAs,
MeTaTn4ecKasi), KpUCcTalInyecKasi pemérka, KOppo3usi METaIJIOB, CIIaBbI, CKOPOCTh XUMHUECKOH
peakuuu, npeaeabHo gonyctuMas konueHtpamus [1JIK Bemectsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUYECKUX MOHSTHH W TMPUMEHSTH 3TH TOHSATUS TIPH
OIHMCAaHUU BEIIECTB U UX MPEBPAICHUM;
WCIONIb30BaTh XWMHUYECKYH) CHMBOJIMKY JJisi COCTaBIIeHHs (OpPMYN BEIIECTB M ypaBHEHUU
XUMHYECKUX PEAKIIUi;
OTIPENIECATh BAJICHTHOCTh U CTENECHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B COCIUHEHMSIX
Pa3IMYHOTO COCTaBa, MPHUHAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KJIAcCy COEIUHEHHM IO
dbopMynaM, BUJ XMMHYECKOH CBsI3M (KOBaJCHTHAs, MOHHAs, METaJNINYeCKasi) B HEOPTaHUUYECKUX
COCIMHECHUSX, 3apsA]l MOHA MO0 XUMHUYECKOH ¢opMyre, XapakTep Cpeabl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COEAMHEHUH, TUIl KPUCTAIIIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTth cmbicia Ilepmoanueckoro 3akona J[. M. MenpaeneeBa M JEMOHCTPUPOBATH €O
MMOHMMaHWE: ONHUCHIBATH M XapaKTepu3oBaTh TaOnMuHyr0 Qopmy Ileprogndeckoit cUCTEMBI
XUMHYECKUX DJIEMEHTOB: pPa3nyaTh MOHATHS «TJaBHas moArpynmna (A-rpynma)» U «rmododHas
noarpynna (b-rpynma)», mansie W OOJBIIME TEPUOABI, COOTHOCUTH O00O03HAYEHHs, KOTOPHIC
UMEIOTCS B TIEPHOIAMYECKON TaONuIle, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps siipa, oOIee YUCIo AIEKTPOHOB U paclpeiesieHue Ux 1o
ANEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB DJIEMEHTOB U HX
COEMHEHMH B Mpeenax MajiblX EPUOI0B U INIaBHBIX MOATPYII C YYETOM CTPOCHUSI UX aTOMOB;



KJIAaCCU(UIIUPOBATH XUMHUECKHUE dJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE PEAKITUH (TI0
YUCTYy M COCTAaBY YYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, 1Mo M3MEHEHHUIO
CTCTICHEW OKUCIICHHUSI XUMHYECKHUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME M CHEIU(PUYICSCKHE XUMHUYECKHUE CBOMCTBA MPOCTBIX U
CJIOXKHBIX BEIIECTB, MOJTBEP)KIasi OMUCAHWUE MPUMEpPaMU MOJICKYJSIPHBIX M HOHHBIX YpPaBHCHHA
COOTBETCTBYIOIIUX XUMUICCKUX PEAKITUH;

COCTaBJISTh YPABHEHUS DIJICKTPOIUTUYCCKON IUCCOIMAIMU KHUCIIOT, IIEIOUei U COJeH, TOTHBIE U
COKpaIEHHBIE YpPaBHEHUs PEAKIHM HMOHHOTO OOMEHA, YPaBHEHHUS PEAKIMU, MOATBEPIKIAOIINX
CYIIIECTBOBAHME T€HETUYECKON CBSI3M MEXYy BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIUN TOCPEICTBOM COCTABJICHHS
ANIEKTPOHHOTO OallaHCa 3TUX PEaKIIUi;

MIPOTHO3MPOBATh CBOKCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHUS, BO3MOXKHOCTH MPOTEKAHUS
XMMHYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIUUCIIATH OTHOCHUTENBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO 3JIeMeHTa 10 (OopMyJie COSAMHCHHs, MAacCOBYIO JIOJIIO BEIIECTBAa B PacTBOpE,
MIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKOMN PEaKInuu;

coOMIOAaTh MpaBWiIa IOJIb30BAHUS XUMHYECKOW MOCYAOW U J1abopaTOpHBIM 00OpYIOBaHHEM, a
TaK)Ke IMpaBuiIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBHUU C HMHCTPYKIHMSIMH TI0 BBITOJIHEHHUIO
1ab0paTOPHBIX XUMHYECKHX OIBITOB IO MOJYyYEHUI0O U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

MIPOBONTH PEAKIINH, TIOATBEPKAAFOIINE KAYSCTBEHHBINA COCTAB Pa3IMYHBIX BEIICCTB: PACIIO3HABATh
ONBITHBIM TYTEM XJOpUA-, OpoMHI-, HOAUI-, KapOoHaT-, ¢docdar-, cuiIMkar-, cyiabdart-,
THJIPOKCHU/I-MOHBI, KATHOHBI aMMOHHS M MOHBI M3yYEHHBIX METAIIOB, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBopax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIC ONEpAIlUU MBICTUTEILHON NEATEIbHOCTH — aHalM3 M CHUHTE3, CpaBHEHHE,
00001IeHNe, CUCTEMATH3AINIO, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — IJIS H3ydeHUs
CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIE METOJbI TIO3HAHUS —
Ha0JI0IeHNE, M3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (peabHBIA U MBICIICHHBIH ).



TemaTnueckoe NJIAHMPOBaHUE € YKA3aHHEM KOJMYECTBA aKaJeMHYeCKHX YacOB, 0TBOAUMBIX
HA OCBOEHHUE KAK10H TeMbl Y4eOHOI'0 NpeIMeTa U BO3MOKHOCTh HCIOJIb30BAHUS 110 3TOI
TeMe JIeKTPOHHBIX (LM} POBLIX) 00pa30BaTEILHBIX PECYPCOB

8 KVIACC

()

/1

Tema ypoka

KomnunuectBo

DNeKTpOHHbIE U(PPOBBIC

4acoB 00pazoBaTeNbHBIC PECYPCHI

1 [Ipenmer xumuu. Ponap XuMuUM B KU3HHU YEIIOBEKA. 1 bubmuoreka [JOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c

2 Ilonstue o MeTonax MO3HAHUS B XUMUU 1 Bubmiorexa LOK
https://m.edsoo.ru/ff0d227¢

| Do plore s L ipmasmbons o 06
https://m.edsoo.ru/ff0d23dc

J1a00paTOPHBIM 000PYI0BAHHEM

4 YucTeie BemecTBa 1 cMecH. CriocoObI pa3ieeHus 1 bu6mmoreka [JOK
cMmecei https://m.edsoo.ru/ff0d26¢ca

5 [IpaxTnueckas padora Ne 2 «Paznenenue cmeceit 1 bubnuorexa [JOK
(Ha MpUMepe OYMCTKHU TTOBAPCHHOM COJIH )» https://m.edsoo.ru/ff0d28c8

6  ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2d50

7 ATOMBI U MOJIEKYJIBI 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d2be8

] XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnnorexa [JOK
XHUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2a6¢

9 [IpocTeie U C0KHBIE BELIECTBA 1 Enbmiorexa OK
https://m.edsoo.ru/ff0d2a6c

o fom s cormm e X o LOK
A TOMOHTOR https://m.edsoo.ru/ff0d2eac

1 OTtHocuTenbHas aToMHast Macca. OTHOCHUTETbHAS 1 bubnuoteka [JOK
MOJIEKYJIsIpHAsE Macca https://m.edsoo.ru/ff0d323¢

12 MaccoBas J10JI1 XHMAYECKOT0 dJIEMEHTA B 1 bubmuoreka [JOK
COCIMHCHUH https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BemiectBa. Mosb. MosnsipHast macca 1 Eggg?/ﬁe;is (L)E)(.)rllf/ffo 45230

14 dOu3nvecKkrue 1 XUMUYECKHE SBJICHUS. XUMUYECKas 1 bu6mmorexa [IOK
peaxius https://m.edsoo.ru/ff0d37fa

15 [Tpu3Haku ¥ yCIOBHS MPOTEKAHUSI XUMHUYECKHIX 1 bubmuoreka [JOK
peakmuit https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHMS MacChl BEIIECTB. XUMUYECKUE 1 bu6mmoreka [IOK
ypaBHEHUs https://m.edsoo.ru/ff0d3b88

17 BrlunciaeHus Konu4yecTBa, MacChl BEIIECTBA O 1 bubmuoreka [JOK
YpaBHEHHUSM XUMHUYECKUX PEaKIIHMA https://m.edsoo.ru/ff0d5708

18 | Kiaccudukanusi XdMHUUECKHX PEaKIIHMA 1 but6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

(coenuHEHHUS, PA3IOKECHHUS, 3aMEIIICHUS, OOMEHA)

https://m.edsoo.ru/ff0d3134

19 M. B. JIOMOHOCOB — y4€HBIN-IHIUKIIOIIEANCT. bubmmorexa [IOK
O06006111eHre U cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d40c4
20 Kontponbnas padora Nel o teme «Bemectsa u bubmuorexka [JOK
XMUMHAYECKHE PEAKIIUN https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cMech razos. CocTtaB Bo3ayxa. bu6mmoreka [JOK
Kucnopox — snemeHT u npoctoe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
DOU3NYECKUE U XUMUYECKHUE CBOMCTBA KU
22 (peZKHIi; OEHCHeHI/Iﬂ ii)pef{;e; IEIOHZTHSJ;%pOHa bubimotexa [IOK
’ https://m.edsoo.ru/ff0d4614
OKCHJIaxX
73 CriocoObI MOJTy4eHUs KHCIOPO/Ia B JIA0OPATOPUU H bubmmoreka [JOK
npombiluieHHOCTH. [I[puMeHeHne Kuciopoia https://m.edsoo.ru/ff0d497a
e Bunionsa LOK
’ https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIUIX
25 TormnuBo (HedTh, yroiab 1 MeTaH). 3arpsi3HeHHe bubnnoreka [JOK
BO3/yXa, CIIOCOOBI €ro MPeJOTBPAICHHS https://m.edsoo.ru/ff0d4c4a
2% [IpaxTuueckas padora Ne 3 o teme «llonyuenue u bubmmoreka [IOK
COOMpaHHE KUCIIOPO/1a, H3yUYECHUE €TO CBOHCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonxopon — aneMeHT 1 MpocToe BEIECTBO. bubmmoreka [IOK
HaxosxneHnue B mpupojie https://m.edsoo.ru/ff0d4dd0
8 dusnyeckre 1 XUMHYECKUE CBOMCTBA BOJOPOIA. bub6nuorexa [IOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IloHATHE O KUCIOTAX U COJIAX bubmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30  CnocoOslI momyyeHus BOJOpOaa B Ia0OpaTopuu bubmmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
31 [IpaxTnueckas padora Ne 4 no teme «llomyuenue u bubnnorexa [JOK
coOupaHue BOAOPOJa, U3YUCHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
. " bubnuoteka [JOK
32 MomnspHblil 00b€M ra3oB. 3akoH ABOrajapo https://m.edsoo.ru/f0d542e
B BGaionsa LOK
N https://m.edsoo.ru/ff0d55a0
00bEMY
o | Pt s 1oy BuGaionsa LOK
https://m.edsoo.ru/ff0d5708
ra3oB
35  ®usnveckue U XUMUYECKHE CBOMCTBA BOJbI bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
. bubmuotexa [JOK
36  CocraB ocHoBaHui. [lonarue 06 nHANKATOpaxX https://m.edsoo.ru/f0d59e2
37 nenacemizensmte pactaops. Maccosan 1o ubmnoresa IOK
' https://m.edsoo.ru/ff0d5b40
BElIECTBa B pacTBOpE
33 [TpakTrueckas padota Ne 5 mo Teme bubnuorexa [JOK

«ITpuroroBiieHnEe pacCTBOPOB C ONPEACIEHHON

https://m.edsoo.ru/ff0d5eba
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MacCOBOM J0JIeH PACTBOPEHHOIO BEILIECTBA»

39 Konrtponsnas padora Ne2 o teme «Kucnopon. bubmmorexa [IOK
Bomopon. Boga» https://m.edsoo.ru/ff0d6342
40  Oxcupasl: cocTaB, KiacCU(PUKAINS, HOMEHKIIATypa bubmorexa [IOK
’ ’ https://m.edsoo.ru/ff0d664e
41 [TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX, bubmuoreka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 TlonmydyeHHe U XMMUYECKUE CBOMCTBA OCHOBAHU I bubmorexa [IOK
https://m.edsoo.ru/ff0d67ca
44  KucioTsl: cocTaB, Kiaccu(uKalys, HOMEHKIATypa bubmmoreia HOK
’ ’ https://m.edsoo.ru/ff0dfee2
45 IlomyueHue U XUMUYECKHE CBOMCTBA KUCIIOT bubmorexa LHOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeanue): HOMEHKIIaTypa, CIIOCOOBI bubnmoreka [JOK
MOJTYYEHUS, XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padota Ne 6. Perenue
47 Z)KI():HepI/IMeHTaJIF::HLIX 3agad 1o reme «OCHOBHBIE bubmoreia OK
. https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAHMYECKUX COCAMHCHMID)
48 I'eneTnyeckas cBsI3b MEXKIy Klaccamu bubmmorexa [IOK
HEOPraHUYECKUX COeTMHEHUI https://m.edsoo.ru/00ad9a50
. bubmuoreka [JOK
49  OO0oO0meHne U cucTeMaTU3alvs 3HaHUI https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE bubnnorexa [JOK
KJIACChl HEOPTAHUUYECKNUX COEAMHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIACCU(PUKALIUU XUMUYECKUX
51 3neelifleH?ro§. [TonsaTne (():Crpgnnag CXOJHBIX - bubmorexa LHOK
https://m.edsoo.ru/00ad9ffa
AJIEMEHTOB
57 [lepuoanueckuii 3axoH u [lepuoanueckas cuctema bubnnorexa [JOK
xuMHuueckux sneMenToB J[. . Menaeneena https://m.edsoo.ru/00ada52¢
53  Ilepuonpl, rpynmsl, HOATPYIIIbI bubmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. bubmuorexa [JOK
N3oTombl https://m.edsoo.ru/00ada342
CTtpoeHue dIIeKTPOHHBIX 000JI0YEK aTOMOB
55 3meeHTOB HepI/Ipo)IquCKoﬁ cucremsl JI. U. bubmorexa [TOK
https://m.edsoo.ru/00adabbc
MenaeneeBa
XapakTepucTUKa XUMUIECKOTO DJIEMEHTA TI0 €ro
56 HOJlfomermo B [lepnoanueckoit cucreme /1. U. bubmmorexa [IOK
https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepuoauyeckoro 3akoHa sl pa3BUTHS
57 | Hayku u HpaKI')FI/IK)I:/[I. . . MeHueneeﬂB —pyqéHLIﬁ bubmorexa LHOK
’ https://m.edsoo.ru/00ada96e
MeJaror U rpak1aHuH
53 DIIEKTPOOTPULIATETBHOCTh AaTOMOB XUMHYECKHUX bubnuorexa [JOK

9JICMCHTOB

https://m.edsoo.ru/00adaab8
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bubmuoreka [JOK

59 | HoHHAi XuMIrECKas CBA3E https://m.edsoo.ru/00adac34
60 KoBasieHTHas NOJSpHAsE XUMUYECKAsI CBSI3b bubmorexa LHOK
https://m.edsoo.ru/00adaab8
61  KoBasieHTHas HEMOJIApHAsI XMMUYECKas CBSI3b buGnnorexa LIOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 | CrencHr okuCICHIA https://m.edS(I)_E).ru/OOadanS
63  OKHCIUTENIN B BOCCTAHOBUTECIIN bubmorexa [IOK
https://m.edsoo.ru/00adb076
64 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU bubmmoreka [JOK
https://m.eds00.ru/00adb076
65 | OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINU Bubmorexa [JOK
https://m.edsoo.ru/00adb486
66 = OKHCIUTEIHLHO-BOCCTAHOBUTEILHbBIC PEAKIIUU buGnorexa LIOK
https://m.edsoo.ru/00adb33c
67 | OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIUU Bubmorexa [JOK
https://m.edsoo.ru/00ad9cb2
63 Pemrenue skcniepuMeHTAIBHBIX 33724 110 TEME bu6mmoreka [JOK

«Ctpoenne atoMa. XMUMUYECKasl CBS3bY

https://m.edsoo.ru/ff0d61c6
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9 KVIACC

Noen/m  Tema ypoka KonunuectBo DNeKTpOHHBIE IU(PPOBHIC
4acoB o0pa3oBaTeNbHbIC PECYPCHI
L cucrena xamntaccsin srevonton L1 | Bubmorera LIOK
T https://m.edsoo.ru/00adb59e
Menpeneena
3 e €He 5
2 | XHMIIGCIONX MeMEHTOR MepBX TPEX | bubmorera IOK
p P https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanust 1 HOMEHKIIaTypa 1 bubmuorexa [JOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buabsl xumMuueckoil CBA3U U TUIIBI bubnnoreka IIOK
4 N 1
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas paborta Nel mo teme
5 «IloBTOpeHue u yriyoieHue 3HaHui 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay
Knaccudukanust XaMHUUeCKUX PEaKIMi 1Mo bu6nuoreka [IOK
6 1
Pa3TUYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
7 peacuum, Towrme & roworerm | Bubmorera LIOK
PCAKITH. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaKIMIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHUHU.
@®akTOphbl, BIUSIOLINE HA CKOPOCTh bubnmnorexka HOK
8 . 1
XUMUYECKON PEaKLIUU U MOJIOKEHUE https://m.edsoo.ru/00adc28¢
XUMHUYECKOTO PABHOBECHUS
9 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubmuorexa [JOK
peakiuu https://m.edsoo.ru/00adcade
T .
10 mnccommamm, Cime n cage | bubmorexa IOK
Jl [UATLIH, https://m.edsoo.ru/00adcd68
IIEKTPOIUTHI
11 Honnuble ypaBHEHHS peaKIUi 1 bubmorexa LIOK
yp peakdl https://m.edsoo.ru/00add448
12 ocnosami » chere npencrasaem o | bubmorexa LIOK
JIpent https://m.edsoo.ru/00add5d8
AIEKTPOJIUTHICCKON TUCCOITUAITTT
X . .
13 mponcrassemii o6 snexpomITMEEKol ;| Bubmorexa LIOK
el P https://m.edsoo.ru/00add8b2
JTUCCOLIMAITUT
14 ITonsatue o rugponunse coneu 1 bubmorexa LHOK
AP https://m.edsoo.ru/00add9d4
but6mmoreka [IOK
1 i 1
5 O0o01IeHre U cUCTeMaTU3alus 3HaHUH https://m.edsoo.rw/00addd 12
16 [Ipaktuueckas padora Ne 1. «Pemenue 1 bubmuoteka [JOK
AKCTIEPUMEHTAIBHBIX 3371a9) https://m.edsoo.ru/00addbfa
17 KoHntposbHas padota No2 o teme 1 bubnuoteka [JOK
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«DNEKTPOIIUTUYECKAS] TUCCOLIAALIMSL.
XUMHUYECKUE PEaKIIUU B PACTBOPAX»

OO61as xapakTepuCcTUKa raJoreHoB.

https://m.edsoo.ru/00addec0

bu6nmoreka [IOK

18 .
XUMHUYECKHE CBOWCTBA HA TIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnopoogopoa. ComsiHast KUCIIOTa
19 XIjIIME‘{:CIi[HS cﬁoﬁcgﬂaH rfoanj;HZIe’ bubmnorexa LHOK
’ y ’ https://m.edsoo.ru/00adel104
MIPUMEHCHUE
IIpakTuueckas padora Ne 2 mo Teme
20 «IP[OJI YyeHHUE colzmﬂoﬁ KHCJIOTHI, U3yUYCHHUE bubmorexa LIOK
oY - 1Y https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brrauciienus 1mo ypaBHEHUSIM
21 XUMHUYECKUX eal}clpnﬁ eCJIi OJIUH U3 bubmorexa LIOK
PCAKILIH, A https://m.edsoo.ru/00ade488
PEareHTOB JIaH B U30BITKE
OO61mas xapakTepucTuka 31eMeHToB VIA- bubnmnoreka HOK

22
TPYIIIBI https://m.edsoo.ru/00ade64a
Amnorpo e MO a CEpHI.

23 Hziojicp ;III{/II;I cg[ BIIH;I/IQ;I’_;KC;I: IT/IHeII){IIjﬁ B bubmorexa LIOK

A p a1 https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA CephI

24 CepoBogopo1, cTpocHHE, PU3HIECKUE U bubmuorexa [HOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTA,

25 (I)I/I3I/I‘IIIGCKI/I§ 151 XI/II\I/I)I/I‘IGCKI/IG CBOMCTBA bubmorexa LHOK

’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIICHHOI'O CII0c00a
26 OJI quIESI CEpHOM KHCJIOTBI bubmnorexa LIOK

y P ) . https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arpsi3HEHNE OKpYKaroIen
CpeIIbl COSTMHEHUSIMU CEPBI

27 Brrarcnenne MaccoBoit 1071 BRIXOA bubmmoteka [IOK
MPOJIYKTA PEAKLNH https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTUKa 3JIeMeHTOB V A-

28 rpynnsl. A30T, pacIpoCTpaHEHHE B bubnmnorexka HOK
npupoe, Gu3ndeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBaA
AMMHUak, ero pu3nUecKue 1 XuMHYECKUe bu6muoreka [JOK

29 N
CBOWCTBA, MTOJTy4YeHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
IIpakTrueckas padora Ne 3 mo teme

30 «IPIOJI YyeHHUeE al\}[)MI/IaKa H3YYEHHE €T0 bubmorexa TIOK

Y - 13y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bu6muoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN
aMMOHHMS B KAUECTBE MUHEPATbHBIX

32 00peHuii. XUMHYECKOE 3121r SI3SHCHHE bubmorexa TIOK
yAROBP L p https://m.edsoo.ru/00adf518
OKPY’KaOIIEeH Cpeibl COSTMHEHUSIMU
asora

33 ®docdop. Okcua pochopa (V) u bubmuoreka [IOK



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

docdopnas kucnota, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJYUYCHHUE

Hcnonb3oBanue pocharoB B kauecTBe

https://m.edsoo.ru/00adf68a

34 MHHEPAIbHBIX YI00peHHUi. 3arps3HeHue bubmorexa LIOK
P N YAOOP - Jarp https://m.edsoo.ru/00adfc20
MIPUPOHON cpenbl pochaTamu
35 VYraepon, pacipocTpaHeHHE B IPUPOJIE, bu6nmoreka [IOK
bu3HYeCKre 1 XUMUIECKHIE CBOMNCTBA https://m.edsoo.ru/00adfd9c
Okcuapl yraepoja, ux pu3ndeckue u
XUMHUUYECKHUE CBOICTBA. DKOJOTUUECKUE bu6nuoreka [IOK
36
po0JIEMBbI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)
37 VroipHasg KACIIOTa U €€ COJIN bubmmorexa OK
https://m.edso0o.ru/00aec006¢c
[TpakTiueckast pabota Ne 4 o Teme
33 "IlosrydyeHune yrieKuciioro rasa. bubnnorexka HOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
II
39 0 el?a]i{olft?;:as;; Il;lee H;)cﬁ;:j(ﬂ;;i 0 bubmorexa LIOK
p n https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YTIIepoaa
40 Kpemuuii u ero coequHeHus Bubmaorexa IIOK
P A https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Perenue
41 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME bu6nuoreka [IOK
«BaxxHeIme HeMeTaIbl X UX https://m.edsoo.ru/00ae0bf2
COEUHEHUSD
KouTponrHas padora Ne3 mmo TeM
42 <<]§a)l<l:;l(;l71HII/Ie ieffloeTaJJI\Lm Honxe ) Bubmorexa [JOK
https://m.edsoo.ru/00ae0el8
COEUHEHUSD
OO01mas xapakTepucTUKa XUMUYECKIX
DJIEMEHTOB — METAJUIOB. MeTauinyecKas
bubmmoteka [IOK
43 CBSI3b M METAJTNYECcKasi KpUCTAJUIMYECKast
.. N https://m.edsoo.ru/00ael103e
pemérka. Pu3n4YecKre CBOMCTBa
METAJLIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 DexT Z(;(H;Hile(zmilﬁ ST eHaH (;{meHHI‘/'I Brbmrorexa IIOK
p AL Hatp https://m.edsoo.ru/00ael 156
METAJLIOB
O6111e cnocoObl MOTYyYSHHsI METALIOB.
CrutaBbl. Beruncienus no ypaBHEHUAM bubmuoreka [JOK
45 N
XUMHUYECKHX PeaKluil, eciii OJJUH U3 https://m.edsoo.ru/00ael 156
PEareHTOB COACPKUT MPUMECH
46 IlousTHe 0 KOPPO3UU METAIIOB Bubmorexa IIOK
PP https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47 €JIOYHBIE METaJIJIbI
! https://m.edsoo.ru/00ae14b2
Bbubnuoreka LIOK
48 Oxcuapl ¥ TMAPOKCHUIBI HATPUS U Kallus

https://m.edsoo.ru/00ae14b2
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[Ienouno3eMeabHbBIE METAIIBI — KaJIbIIUM

Bbubnuoreka LIOK

49 1 MarHUM https://m.edsoo.ru/00ael5e8
50 Baxneiiime coequHeHNs KaJIbIUI bubmiorexa LIOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHre U CUCTEMaTH3aIlisl 3HAHUI
57 JKEcTKkoCTh BOIBI U CIIOCOOEI €6 bu6nmoreka [IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
5 | S por e G e B 10K
N o— https://m.edsoo.ru/00aclae8
. bubnuorexa [JOK
>4 Amomurii https://m.edscl){).ru/Oanl064
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>6 Keneso https://m.edscl){).ru/Oanld86
57 Oxkcuapl, THAPOKCUIBI U costn xkene3a (1) bu6nmoreka [IOK
u xenesa (I1I) https://m.edsoo.ru/00ae35e¢6
58 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN
[TpakTuueckast pabota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [IOK
«BaxkHeiinne MeTaIbl U BX https://m.edsoo.ru/00ae3de8
COCTUHCHUSY
Brraucnenus o ypaBHEHUSIM
60 ;ggfg;?rf:;ﬂ;aﬁes I;L;Igzl;TiceHII:n?dﬂfcl){nggmnT bubmiorexa LJOK
npuMecu. BerancneHus MaccoBoit 1onu https://m.edsoo.ru/00ac1750
BBIX0/1a TTPOYKTA PEaKIIuu
61 O00011eHne U cCUCTEMaTU3ALNS 3HAHUI
KonTponsHnas pabora Ne4 o Teme
62 «Baxwneiine MeTalIbl U UX
COCTUHCHUSDY
63 BemectBa 1 maTepuaisl B IOBCEIHEBHOU bu6nuoreka [IOK
JKW3HU YeJ0oBeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HeHUE OKpY KaroIen bu6muoreka [JOK
Cpensl https://m.edsoo.ru/00ae4270
65 Ponp XxMMHUH B PELLIEHUH DKOJIOTHYECKUX bubmuoreka [JOK
npo0emM https://m.edsoo.ru/00ae4270
66 Ponp xmMuu B pelIeHHH 3KOJIOTHYECKHUX bu6muoreka [JOK
npoliieM https://m.edsoo.ru/00ae0d0a
67 Posib XxumMuu B pelieHUH 3KOJIOTHYECKUX bu6nuoreka [IOK
npo0JemM https://m.edsoo.ru/00adb33c
68 Ponb xuMuM B pELIEHUH SKOJIOTHYECKUX bubmuoteka [JOK

npo0JemM

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