


CEepPHOM KHUCIIOTHI C XJOpuaoM Oapus, paznoxxenue ruapokcuma menu (1) mpu HarpeBanww,
B3auMoJIeiicTBHE Kerne3a ¢ pacTBopoM coiu Meau (1), n3ydenue cnocoGoB pasaeneHus cMeceit:
C TMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBHIMAPUBAHUE, JUCTHIULIIHS, Xpomarorpadus,
MIPOBEJICHNE OYUCTKU MOBAPEHHOM COJM, HAONIOJACHHE U ONUCAHHE PEe3yJIbTaTOB IPOBEICHUS
ONbITAa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHUE MOJEIEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

BazkHelinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopon — aneMeHT M IpOCTOE BELIECTBO.
Haxoxnenue kuciopoja B mpupoje, GU3ndeckue U XUMUYECKUE CBOMCTBA (peaklMu TOPEHHUS).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuul U
npoMbIIIICHHOCTH. KpyroBopot kucinopona B mpupozae. O30H — ajutoTporHas MOJU(PHUKAIHS
KHCIJIOPO/Ja.

TemoBoit 3(h(exT XuMHUYECKONW peakIHH, TEPMOXMMHMYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuuU. TOoIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/YyXa, YCUJICHHUE
HNapHUKOBOTO P QeKTa, pa3pylHIeHne 030HOBOTO CIIOS.

Bomopon — anemeHT u poctoe BeniecTBo. HaxoxaeHue Boiopoaa B mpupoe, husnueckue
U XUMUYECKUE CBOMCTBA, MIPUMEHEHHUE, CIOCOOBI nmonyyeHus. Kucinots! u conu.

MoutsipHbIii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pacrtBoputrens. PactBopbl. Haceimennsie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B BoAe. MaccoBas 10is BellecTBa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa M OYUCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuidt. Oxcunpl. Kiaccudukanus OKCHIIOB:
coneoOpa3ymoire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpazywomue. Homenknarypa
okcu10B. DU3nuecKre U XMMUUECKHEe CBOMCTBa okcuI0B. [loyueHne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: IIENTOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. dusznueckne M XHMHUYECKHE CBOMCTBAa OCHOBaHMM. IlomyudeHue
OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnot. @usndeckue 1 XUMHUYECKHE
cBoiicTBa kuciot. Psag akruBHoctu metamioB H. H. bekerosa. [Tomydyenue Kucior.

Comu. Homenknatypa coiseid. @u3znueckue U XUMHUUYECKHE cBoicTBa coied. [lomydyenue
COJIEH.

['eneTndeckast CBA3b MEXKYy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OMpeeNieHue COoJepKaHusl KUCIOpoJa B BO3AyXe, MOIyYeHHEe, COOMpaHue,
pacro3HaBaHHE M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAOIIOJCHHE B3aWMOJEWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HMKHOBEHHS W INpEKpallleHus ropeHus (mmokapa), 03HaKOMJICHHE C
o0Opa3liaMu OKCHJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, cOOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa c¢ okcumom wmenu (1)
(BO3MOYKHO MCIOJIb30BaHUE BUICOMATEPHUATIOB), HAOMIOIeHNE 00pa3IloB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEH pAcTBOPEHUS BEIIECTB C PA3IUYHOW pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJe pacTBOPEHHOIO BEIECTBA,
B3aMIMOJICHCTBHE BOABI C MeTallaMu (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEOBaHUE OOpPa3I[OB HEOPTaHUUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOJII0/IEHUE W3MEHEHUs OKpacKM WHAMKATOPOB B pPAacTBOpPAx KHUCIOT U LIEJIOUEH, U3ydyeHHe
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B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM CepHOI KHCIIOTHI, KUCIOT ¢ METaJIaMU, PEAKITUN
HEWUTpanu3aluu, MoJy4yeHue HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHHUE OJJHOTO METaJljla IPYruM
U3 pacTBOpa COJIM, PEIICHHE HKCICPUMEHTAJBHBIX 3a/Jauy Mo TeMe «BaxkHeimme Kiaccol
HEOPraHUYECKUX COCAMHEHUN.

Iepuonuveckuii 3axkoH u Ilepunoanyeckasi cucrema xummu4yeckux Jjiementos /. U.
MenpeneeBa. CTpoeHne aToMOB. XUMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIacCUPHUKAIIUN XUMUYECKHX 3JIeMEHTOB. [IoHATHE O TpyIax cXoIHbIX
3JIEMEHTOB (LIEJIOUHBIE U IIETT0OYHO3EMENIbHBIE METAJLIbI, FAJIOT€Hbl, THEPTHBIE T'a3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHBIC OKCHUIBI ¥ TUAPOKCHUIBI.

Ilepnonnueckuii 3akoH. Ilepmommueckas cucremMa XuMuU4YecKHx diemeHtoB J[. .
MenneneeBa. Koporkonepuognas u juuHHONepuoAHass ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux snemeHToB J[. M. MennaeneeBa. Ilepuoasl u rpymnmnbl. Duzndeckuid CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX siep. M3otomnbl. DnekTpoHbl. CTpOSHHUE 3IEKTPOHHBIX
o0Oosouek aromoB TmepBeix 20 xumuyeckux osnemeHToB Ilepmonmyeckoit cuctemsr J[. U.
MenneneeBa. XapakTepuCTHKa XMMHUYECKOTO 3JIEMEHTa MO ero mnoyioxkenuto B Ilepuoanueckoit
cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pagnuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U MepHoIaM.

3nauenue [lepuonnyeckoro 3akoHa u [lepruoauyeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB
JUISl pa3sBUTHs HayKH U npakTuku. J[. . MenneneeB — y4€HbIN U IpakJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKHIX AJIeMEHTOB. MIOHHAas CBSI3b.

Crenenb okucnenus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipolieccrl okucienus
1 BOoCcCTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4eHHEe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJECHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMH KUCIOT M IIEJIOYed, TPOBEACHUE OIBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTENLHBIX PEAKIIHMM (TOpEeHre, PEaKIuy Pa3IoKeHHs], COSTUHEHN).

Mescnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBSA3€H MpH MU3YYEHUH XMMHUHU B 8 KJIacCe OCYIECTBISAETCS
Yyepes UCTIONb30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CHUCTEMHBIMU JJISI OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO011me ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIHU3,
CUHTE3, KIacCHU(pUKalusi, MEePUOIUYHOCTh, HAOMIOJACHHE, SKCIEPUMEHT, MOJICIUPOBAHHE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aToMm, DdJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaIMOAaKTUBHOCTh, MOJIEKYNA, JJICKTPUYECKUH 3apsi, BEIIECTBO, TeI0, OO0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYECKUE BEITUYHMHBI, SAUHHIIBI H3MEPECHHs, KOCMOC, MIIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TOPOJBI, IOJE3HBIE
HCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.
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Ilepuonnueckuii 3akoH. llepumoamyeckas cucrema XuMHUYeckux odiemeHtoB [, .
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kailus, KajdbLUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [Iepnoindyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemniecTBa: BHMJbI XUMHUYECKOW CBSA3H. THUIBI KPUCTAIUIMYECKHUX PEUIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOU CBS3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEUICCTB, OTHOCSIUMXCS K Pa3jIM4YHBIM KJIAacCaM HEOPraHMYECKHUX COCIMHEHUH, eHETHYEeCKas
CBSI3b HEOPTaHUYECKHUX BEIICCTB.

Knaccugukaus XUMUYECKUX peaKkuil Mo pa3IuuHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YUYaCTBYIOUIMX B PEAKIMH BEIECTB, 10 TEIJIOBOMY 3P (HEKTY, M0 H3MEHEHHUIO CTETICHEH OKHCICHHS
XUMHYECKMX JJIEMEHTOB, [0 OOpaTUMOCTHM, IIO Y4YacCTHIO KaTajau3aropa). OJK30- H
SHIOTEPMHUUYECKHE PEAKIIMH, TEPMOXUMHYECKUE YPABHEHUS.

[TonsiTue 0 ckopocT XUMHUUECKOW peakiuu. [lonsTHE 00 00paTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusx. [loHATHE O TOMOIreHHBIX M TeTepOoreHHbIX peakuusx. [lonsTue o
karanuse. [lonsaTue o xumMnyeckom paBHOBeCUH. DaKTOpPHI, BIUAIOLNINE HA CKOPOCTh XUMUYECKON
peaKLuy U MOJI0KEHUE XMMHYECKOIO PABHOBECHSL.

OKHUCIUATEBHO-BOCCTAHOBUTENBHBIE PEAKIUH, SJICKTPOHHBIA OanmaHC OKUCIUTEIHHO-
BOCCTaHOBUTENIBbHON peakiuu. CocTaBlieHHE YpaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIIOJIb30BaHUEM METO/1a 3JIEKTPOHHOr 0 OanaHca.

Teopus 2IEKTPOIUTHUECKON IUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
aHUOHBI. MexaHMU3M JIMCCOLMAIIMU BEILECTB C Pa3IM4HbIMHU BUJIaMU XUMUYECKOU CBsi3U. CTeneHb
nuccouuanuu. CUibHbIE U c1a0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHsI INPOTEKAHUS peaKkIMii MOHHOrO OOMeHa, MOJHbIE U
COKpAaIlEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUI W COJIEH B CBETE
IPEJCTaBICHUH 00 3IEKTPONIUTUYECKON aucconuanuu. KadecTBEHHblE peaklMu Ha HOHBL.
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpHUs),
HCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOM peakluu OT BO3JACHCTBUS pa3iIMUHbIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOLECcCa IUCCOLMALUN
KHCJIOT, IIeJ04el U coliel (BO3MOKHO HCIOIb30BAHNE BUJIEO MaTepPHUajIoB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TIPU3HAKK MPOTEKaHUsS peakluil MOHHOro obMeHa (oOpa3oBaHME OCaIKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTENIBHBIX pEaKUuil (rOpeHue, peakluu pa3jiokKeHHs, COeAMHEHHs), paclo3HaBaHUeE
HEOPraHMYECKUX BELIECTB C TIIOMOINBIO KAUECTBEHHBIX pEaKkUUid Ha MOHBI, pEIICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl 4 MX coeJUHEHUS

OOmast xapakTepucTuka TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHusi. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BELIECTB — TaJOTE€HOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMEeTalulaMu,
nienoyamu).  XnopoBoaopod. ConsiHas KUCIOTa, XHMHYECKHE CBOWMCTBA, TIOJIYy4YEHHUE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopuabl
Y MX HaXO0XJIECHUE B IPUPOJIE.



O6mas xapakrtepuctuka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYECKHe CBOMCTBAa MPOCTHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3MYecKHe M XMMUYecKHe cBoMCTBAa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCcHUIOB. CepHas KUCIIOTa, (pU3MYECKHe M XMMUYECKHE CBOICTBa
(oOme Kak MpeacTaBUTEINs Kacca KUCIOT U crieluduueckue). XUMUYECKUE PeaKiuu, JexKalue
B OCHOBE IIPOMBIIIJICHHOTO CII0Cc00a NOTYYEeHUsI CEPHOM KUCIOTHI. [[puMeHenne cepHOi KUCIOTHI.
Cosn cepHOM KHCIIOThI, KauyeCTBEHHas peakuus Ha cynb(ar-uoH. HaxoxneHue cepbl u e
COEIMHEHUH B Ipupoje. XUMUYECKOE 3arps3HEHUE OKPY)KAIOLIeH cpelibl COeANHEHUSIMH CEpbl
(KHCTIOTHBIE I0XKIH, 3arPS3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

OOmass xapakrepucTuka 3i1eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpoCTpaHEeHHE B IpUpoJe, (GU3NYECKUEe WU
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MoJlydeHue u npuMmenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMmeHenue. KauecTBeHHas peakuysi Ha MOHbl aMMOHUS. A30THas KHUCIIOTa, €€ IOJIyueHUE,
¢u3nyeckue M XUMHUYECKUE CBoilcTBa (0oOuIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSAUHEHUSAMU a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIINA
docdopa, duznueckue u xumudeckue cpoiicrea. Okcup docdopa (V) u pochopnas kuciora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, nosyueHue. Mcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUIA.

OO6mas xapakrepuctuka 3yeMeHToB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHU OKUCICHUs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Ancopobuus. KpyroBopot yriepoaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYECKUe U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTyYeHHE U MPUMEHEHHE. DKOJOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEINICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YroapHas KHCIIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHe CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uoHbI. Mcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, IPOMBILIUIEHHOCTH
U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIUHEHMSX YIiepoJa
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJ, INIULEPUH, YKCYCHas KucioTa). [IpupoiHble HCTOUHUKU
YII€BOIOPOAOB (YroJib, IPUPOIHBIN ra3, He(Th), IPOAYKTHI UX NepepaboTku (O€H3UH), UX POJIb
B OBITY U IpOMBINUIEHHOCTH. [ToHsITHE O OMOJIOrHYECKN Ba)KHBIX BEIIECTBAX: jKUpax, Oeikax,
YyII€BOJAaX — M HMX POJIM B JKU3HU 4YelloBeKa. MaTepuanbHOE€ €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJYYeHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHus o6 oxcuge kpemuus (I1V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiemsl
0€30MacHOro UCMOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenn:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
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WCIIOJIb30BAaHNUE BHJICOMATEPHAIOB), O3HAKOMIICHHE C OOpa3liaMu XJIOPHIOB (TaJIOTCHHUIOB),
O3HaKOMJICHHE ¢ o0pasumamu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BUZEOMATEpHaoB), HaONIOJeHUEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHUE XUMUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONOJIeHuE IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO MCITOJIb30BaHHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THBHIX U (POCHOPHBIX YAOOpEHHIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUA U ¢pocaT-nuoH U U3yUeHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJIEICTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIbIO (BO3MOXKHO HCIIOJIb30BAHUE
BUJCOMATEPHAJIOB), H3Y4YEHHE MOJETCH KpPUCTAJUIMYECKUX pemIETOK anmasa, rpadura,
dbymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM ITPOTUBOTIa3a, MolydeHue, CoOupaHue, paclo3HaBaHUE U U3YUYE€HHE CBOWCTB
YIJIEKUCIIOro ra3a, IpPOBEACHHME KaueCTBEHHBIX pPEaKUUil Ha KapOOHAT M CUJIMKAT-UOHBI U
U3Y4YEHHE I[IPU3HAKOB MX I[POTEKaHHs, O3HAKOMJIEHWE C TPOAYKIUEH CHIMKATHOU
MIPOMBILIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIbHBIX 337a4 110 TeMe «BakHele HeMeTalIbl U UX
COCTMHEHUS».

Metayibl M X COeIMHEHUS

OO0111as XapakTepUCTUKAa XUMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH X MTOJIOKEHUS
B [lepuoanueckoil cucreme xumuueckux snemeHToB . M. MeHaeneeBa u CTpOEHHUsS aTOMOB.
Crpoenue MeramioB. Mertaminyeckas CBsI3b M METAUIMYECKAs] KPUCTAIMYECKAs pPEIIETKA.
DNEKTPOXUMUYECKUN Pl HampsikeHUM MerauioB. DU3MYECKMEe W XUMUYECKHE CBOMCTBA
MeTayioB. O6mue crocoOsl mosydeHus MetaioB. [IoHsATHE O KOPPO3UK METAJIJIOB, OCHOBHbIE
CrocoObl 3almUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M HUX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[I{esrounble MEeTAIIBL: NOJIOKEHUE B lleproanyeckoi cucreMe XMMUYECKUX 31eMEHTOB [1.
H. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHE B MpHupojae. PU3NYECKHe U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIBI U THIPOKCUABI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[I{erouHO3EMENBHBIE METAIUIBI MATHUN M KaIbLUI: MOJI0KEeHNE B [leprnonnueckoii cucteme
xuMmudeckux 3nemeHToB . M. MenpaeneeBa, cTpoeHME MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.
®usnyeckue ¥ XMMUYECKHE CBOMCTBA MAarHus M KaubliMs. BakHelIne COeNMHEHHs KalbLus
(oxcua, THAPOKCHUL, conn). KECTKOCTh BOJBI M CITOCOOBI €€ YCTpaHEHMSL.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpoeHHE aTomMa, HaxXoKJaeHue B npupoje. dusnueckrne U XUMHUYECKHE CBOMCTBA
anoMuHus. AM(poTepHBbIE CBOICTBA OKCHJIA U THJIPOKCHAA AITIOMUHUS.

Keneso: monoxenne B Ilepmonmueckoil cucreme XxuMuueckux daemeHtoB [l U.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHHe B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE € 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUYEHUE
PE3YyIBTATOB KOPPO3UH METAILIOB (BO3MOXKHO MCIOJIb30BAHNE BUIEOMATEPHUATIOB), 0COOCHHOCTEH
B3aUMOJICHICTBUA OKCHJAa KaJlblUsl M HATpus C BOJOW (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOIllecca TOPEHHUs JKEIe3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
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KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aTIOMUHUS, IMHKA, xene3a (1) u xenmesa
(1), meau (1), HaGMIOICHNE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAHUE aM(pOTEPHBIX
CBOICTB T'MJIPOKCH/Ia aIFOMUHUS U THUIPOKCH]IA IMHKA, PEHICHUE SKCIIEPUMEHTAIbHBIX 3a]a4 10
TeMe «BakHelre MeTauibl U UX COSAUHEHUS».

XuMus M OKpy:xamouas cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHON KU3HU YelloBeKa. be3omacHoe McCmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX O0XKOTrax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMas KOHIEHTPAIUs
Beriects, naiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Mescnpeomemnuie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepes UCIOIB30BaHNe KaK OOIIUX eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CUCTEMHBIMU JJISl OTJEJBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(uKanus, TMNePUOIUYHOCTb, HAOIIOICHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
U3MEepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOTIOTHS, MaTepHAIIbI.

O®usuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
paauOaKTUBHOCTh, MOJICKYJA, DJJICKTPUUECKUN  3apsifl, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITHYECKAasl PeIIETKA, CIUIaBbl, (PU3NUYECKHE BETUUYNHBI, €IMHUIIBI
U3MEpEHHs, KOCMUYECKOE MPOCTPAHCTBO, TIaHEeThl, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKocHUCTeMa, MHHEpaJIbHBIE YIO0OpEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TOPOJIBI, TMOJE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



2.IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIAaMU MU HOPMaMH TOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PAaCUIMpPEHHE OIbITa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMaHHS 3HAYCHUs XMMHUYECKOH HAayKH B JKU3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS O COIMAIBHBIX HOPMax M MPaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOW COBMECTHOW JEATEIBHOCTH MPHU BBINOJIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a]1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOILECCe 3TOH y4eOHOH nedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE NIOBEJICHHE U MTOCTYIKH CBOMX TOBAPHUIIIEH C O3UIIMY HPABCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
MOHWMAaHHUS CYITHOCTH HAYYHOUW KapTUHBI MUPA, IPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pasBUTHSI IPUPOIBI, B3aMMOCBS35X YeJIOBEeKa ¢ MPUPOJHON CpeaoH, O POJIM XUMHUHU B MO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOaeMbIX MPOIECCOB W SBJICHUN, IO3HABATEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIF0OO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

0CO3HAHWE IICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 370POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX MPUBBIUEK
(ynorpeOyieHUsT aJKoOrojisi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS MPaBHI
0€30IaCHOCTH TTpH OOPALICHUN C XUMHUECKUMH BEIIECTBAMH B OBITY U pealbHOH KU3HHU;



5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(eccHii u Tpya pa3IudHOro pojia, yBaXKEHHUE K
TPYLy U pe3yjbpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBI BHIOOP WHAMBUAYAIBHOH TPAEKTOPUU MPOJOILKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHHU, OOIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH IIPUMEHSATH 3HAHUS, I0JIy4aeMble IIPU U3YYEHUH XUMMH, J1JIs pEIIeHUs 3a/a4,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPENoM, Uil TOBBILICHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHOM U COLMAJILHOMN IIPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IIPOLIECC, IKCIIEPUMEHT U JIPYTOE€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHblE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbIC, PETYJIATUBHBIE), KOTOpble 00ecnedrnBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU NESTEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacKpbIBAaTh CMBICI XUMHUYECKUX MOHSATUHN (BBIIEISATh UX XapaKTePHbIE MPU3HAKU, YCTAHABINBATh
B3alMOCBSA3b C JAPYTUMHU MOHSTHSIMH), WCIIOJIb30BAaTh IMOHATHS JJi1 OOBSACHEHHUS OTAEIbHBIX
(bakToB U SABJICHUIA, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX DPEaKIMi, yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE paCCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHbBIC, 110 aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

YMEHHE MPUMEHITHh B Mpollecce MO3HAHHS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XUMMH, HpeoOpa3OBBIBATH IIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakiuu — TMpU pelieHud YydeOHo-
MO3HABATENIbHBIX 3a/ad, C Y4ETOM OSTUX MOJENbHBIX TMPEJACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3Bl IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIOIaTh 32 XOI0M IPOIIecca, CAMOCTOSITEIIbHO MTPOTHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATU3UPOBATh M HHTEPIIPETUPOBATh HHPOPMAITUIO PA3IUYHBIX BUOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO CO/IEpKaHusl, CIIpaBOYHBIE TOcOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATD
NPOTHBOPEUYHMBYIO U HEJIOCTOBEPHYIO HH(POPMAIIUIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI NP TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAHMS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu Gpopmamu rpaduKku U IX KOMOUHAIIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeNIOBATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JAeNaTh IPE3CHTALMI0 PE3YJbTATOB BBIOJHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH MPH PElIeHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITTOJIHEHHOH paboTHI U APYTHE).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIbHO OMPENENSITh IeNU ACSITeNbHOCTH, IIIaHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HanOoee 3G heKTUBHBIE CITOCOOBI PEIICHHS YIeOHBIX U MTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4€TOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUsX,
OIICHUBATh COOTBETCTBHUE IMOJIyYEHHOTO pe3yJbTaTa 3asBICHHON I€JIH, YMEHHE MCIIOJIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpe/IaraeMble B YCJIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC
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oOydarlomuMucs Hay4yHble 3HAHHUS, YMEHHS M CHOCOObl JeWCTBUM, creuuduyeckue s

HpGI[MeTHOI\/'I obactu ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, €TI0

UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.
K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHasi M MOJIEKYyJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHASI MAacca, MACCOBas A0JsI XUMUYECKOTO AJIEMEHTa
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHULIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast peaKius, Kiaccuduxanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAasl M HEIOJIApHAs KOBAJIECHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMynaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJlaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALEHUI B PA3JIUYHbIX YCIOBUSX;
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BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATEIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BELECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHbIE METOIbl TO3HAHMS — HAOIIOACHHE, U3MEPEHHE, MOJICIINPOBAHHE,
SKCIIEPUMEHT (peabHbIi U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCYyI0M U  1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMU TI0 BHIMIOJTHEHUIO 1a00PaTOPHBIX XUMUYECKUX OTIBITOB IO MOTYYCHHIO U
coOMpaHHi0 Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHCIOPOJA), MPHUTOTOBICHHIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOIO BELIECTBA, IIJIAHUPOBATH
U MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIAKMYC, PeHOIPTAICNH, METHIIOPAHXK U JAPyTHE).

K konny oOyueHus B 9 kiacce IpeIMETHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IPOCTOE BELIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCICHUS, XMMHUYECKas peakLHs, XMMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, DJIEKTPOJUTHYECKAs JUCCOLMALMs, pEeakUWd HMOHHOro OOMeHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC pEaKIIUU,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBHTEIIb,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AJJIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeTaJJIM4yecKas), KpUCTAJUIMYecKas peméTka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUH, NPEIeNbHO IOIyCTHMas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSITHS IIPH ONTUCAHUM BELLIECTB U UX IPEBPALCHMI;

UCIMOJIb30BaTh XUMHUECKYI0 CHUMBOJMKY JJIS COCTaBJICHHMS (OpMYya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJIECHHUS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHWH 1o ¢dopMmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, HOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA 10 XUMHYECKON
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTIO BEILIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHMMAaHME: OMMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mnobouyHas mnoxarpymnmna (b-rpynma)», Mmanble W OonblIve TMEPHOABI,
COOTHOCHUTbH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B IEPHUOAMYECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl A1apa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
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o0mie 3aKOHOMEPHOCTH B HM3MEHEHHMM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
npeJienax MaJIbIX MePHOJIOB U TJIABHBIX MOATPYII ¢ Y4ETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YHCIy ¥ COCTaBY YYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME W cHenu(uyYeckrne XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Ias OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHUS 3JICKTPOIUTUYECKON TUCCOLMALMU KUCIOT, HIeJIouel U COJeH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO0 OOMEHa, YpaBHEHUS PeaKIIUid,
MOJTBEPXKIAIONINX CYIIECTBOBAHHE TEHETUYCCKOW CBS3M MEXKIY BEIIECTBAMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MIPOTHO3MPOBATh CBOWMCTBA BEHISCTB B 3aBHCHMOCTH OT WX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIlICHUI B PA3IMYHBIX YCIOBHUSX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO I MOJISIPHYEO MAcChI BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COSIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peaKkinu;

coOnrofaTh MpaBuja MOJB30BAHUS XUMHUYECKOM TOCYyHoil U J1abopaTOpHBIM
o0opysoBaHrEM, a TakKe IMpaBuia OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKITUSMH TI0 BBIIOJTHCHUIO 1a00paTOPHBIX XUMUIECKUX OITBITOB IO MOJYUYECHUIO U
coOupaHHIo ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

MPOBOJIMTH PEAKIIMH, TIOATBEPIKIAOIINE KAYCCTBCHHBIA COCTaB PAa3IMYHBIX BEIICCTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, WOAMI-, KapOoHaT-, (ocdart-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AaMMOHHS M HOHBI H3YUYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOpPaX HEOPTAaHHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OMEpAIlUU MBICIUTENFHON NEATENbHOCTH — aHAllu3 U CHUHTE3,
CpaBHEHHE, O000O0IEeHHE, CHCTEMATH3AIMI0, BBISBICHUE MPHYNHHO-CIIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUSI CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4YHBIE METObI IO3HAHUS — HAOIIOICHHE, H3MEPEHNE, MOIETUPOBAHUE, YKCIIEPUMEHT
(pealbHBIN ¥ MBICIICHHBIH).
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3. TEMATHYECKOE IINIAHUPOBAHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopoga. Ilonstue o 8 1 bubmuoreka [JOK

' KUCJIOTaX M COJISAX https://m.eds00.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBaHMSX https://m.edso0o.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1eMenToB /. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN
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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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnuoreka LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bu6mmoreka [IOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
2.4 anteMeHToB |VA-rpymmel. Yriepon u 8 1 2 bubmmorexa TIOK
' . Py ' p https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHCHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro mo pazneny 25
Paznen 3. MeTaJuIbI M MX COeAUHEHUS
. bubnuorexa [JOK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxneinine MeTaibl U UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnuorexa [JOK
' H P https://m.eds00.ru/7f41a636
Utoro no pazneny 3
Pe3epBHOE Bpems 3 bubmorexa [JOK
P p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumun. Ponb XuMuu B ’KU3HU YEIIOBEKA. 1 bu6nunorexa LIOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITonsiTHe 0 MeTONAX MO3HAHUA B XUMUH 1 bubnnorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBuiia paboThl B
3 J1a00paTOPHUHU U IPUEMBI OOpaIlleHUS C 1 bubnnorexa [JOK
patop p patt https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTOBAHUEM)
4 Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus 1 bubmuoreka [IOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Paznenenue cmeceit 1 bubmuoreka [IOK
(Ha mpuMepe OYUCTKU TOBAPEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
bu6nmorexa LIOK
A 1
6 TOMBLH MOTICKYIIBT https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubmuoreka [{OK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTrie U ClIOKHBIE BEllecTBa 1 bubnuorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aK0H IIOCTOSHCTBA COCTaBa BEILIECTB. XUMHUYCCKas

10 dbopmyra. BaaeHTHOCTh aTOMOB XUMHUYECKHUX buomorexa LIOK
pMyIa. https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OtHocuTenbHas aToMHast macca. OTHOCUTENbHAS bubnmnoreka HOK
MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bub6numoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
bubmuoreka [{OK
13 K . Mons. M
onM4ecTBO BemecTBa. Monbs. MossipHas macca https://m.edsoo.ru/ff0d5230
14 Ou3nYecKue U XUMUYECKHE SIBICHUS. XUMHUECKast Bu6moteka [JOK
peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycrnoBUs NPOTEKAHUSI XUMUYECKHX Bu6mmoteka [IOK
15 .
peaKuuit https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHMsI MACChI BEIECTB. XUMHYECKHE bubmuoreka [IOK
16
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus kommuecTBa, MacChl BEIIECTBA 110 bubmuorexa [IOK
YPaBHEHUSAM XUMUYECKUX PEaKLUN https://m.edso0.ru/ff0d5708
18 Knaccudukanms XuMruaeckux peakiuit bubmuoreka [IOK
(coenuHeHus, pa3oXKeHHs, 3aMeIIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBII-2HUIUKIIONEIUCT. bubmuoreka [IOK
O00011eHne 1 cUCcTEMaTU3aINS 3HAHUI https://m.edsoo.ru/ff0d40c4
KontponbHas padora Nel o reme «BermiectBa u bubmuoreka [JOK
20
XUMUYECKHUE PEaKLIN» https://m.edso0.ru/ff0d4290
21 Bo3ayx — cMmech razos. Coctas Bo3ayxa. bu6muoreka [JOK
Kucnopox — snemeHT u npoctoe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
PuznyecKkne 1 XMMUYECKHE CBOMCTBA KUCIOpOa
bubnunoreka LIOK
22 (peakiuu okucienus, ropenne). [lonsarue 06

OKCHOaX

https://m.edsoo.ru/ff0d4614
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Crioco0bI mosryueHus KUCIopo/a B 1adopaTopuu U

bubnunorexa LIOK

23
MPOMBIIUIEHHOCTH. [IprMeHenune kucmopoaa https://m.edsoo.ru/ff0d497a
TemnoBoii 3 (PeKT XUMUIECKON pPEeaKIiH, TOHSITHE
24 0 TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- U bubmmorexa [TOK
P P : https://m.eds00.ru/ff0d4790
SHIOTEPMUUYECKUX PEAKITUIX
o5 TormumBo (HedTh, yroiabs U MeTaH). 3arps3HeHne bubnmnoreka HOK
BO3/yXa, CIIOCOOBI €ro MPeI0TBPALCHHS https://m.edsoo.ru/ff0d4c4a
26 [TpakTrueckas pabota Ne 3 mo reme «llonydyenue u bubmmoreka [JOK
coOupaHHe KHCIOpO/a, U3YUEHUE er0 CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
97 Bopopoa — sneMeHT 1 npocToe BEIMIECTBO. bu6nmorexa LIOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4ddo
08 OuznyecKkue U XUMUYECKHE CBONCTBA BOJIOPO/IA. bubnnorexa [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COJAX bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
bu6nmorexa LIOK
30
Crioco6bI nostyueHust BOAOPOAA B 1ab0paTopuu https://m.edsoo.ru/fod4ddo
31 [TpakTuyeckas pabora Ne 4 o teme «Ilonyuenue u bubmuoteka [IOK
coOupaH#e BOAOPO/a, U3yUCHHE €0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
but6mmoreka [IOK
32 M i & . A
OJISIpHBIN 00BEM razoB. 3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Boruncnenus 00bEMa, KOTMYeCTBa BEIIECTBa rasa
33 0 €T0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA WU Bubmmorexa [IOK
. y y Bett https://m.edsoo.ru/ff0d55a0
00BEMY
Berurcnenus 006EMOB Ta30B M0 ypaBHEHUIO
N . bubnuotexa [JOK
34 peakIuy Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHMA

ra3oB

https://m.edsoo.ru/ff0d5708
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bubnunoreka LIOK

35 (0] 7
U3NYECKHUE U XUMHUYECKHE CBOMCTBA BObI https://m.edsoo.ru/ff0d587a
bu6nuoreka [IOK
36 C i. I1 0
octaB ocHoBaHMi. [ToHATHE 00 MHAUKATOpAX https://m.edsoo.ru/ffod59e2
Bona xak pactBopurtens. HacwlleHHEIE U
37 Helfacm epHHHe paCTBO Bl Ma](iOBa;{ 0JIst Bubmaorexa ITOK
= p ppL. a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «[IpuroroBiieHre pacTBOPOB C OIPENECIEHHOM buGnuorexa [IOK
P . o P p bedl https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTponpHas padora Ne2 o teme «Kucmopo. bubmmoreka [JOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, Kiaccu(uKalys, HOMEHKIaTypa bubmmorexa LIOK
st ’ T, yp https://m.edsoo.ru/ff0d664e
41 [Tonydyenue u xuMuyeckue cBOMCTBAa KUCIOTHBIX, bubmuoreka [IOK
OCHOBHBIX U aM(pOTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMusI: cOCTaB, Kinaccuduxarms, bubmmoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonmyuenne 1 XuMHUYECKHE CBOIICTBA OCHOBAHU bubnmorexa IOK
yd https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa Bubmuorexa IOK
' ’ Hs yp https://m.edsoo.ru/ff0dfee2
45 TTonyyeHne U XUMHUUYECKUE CBOMCTBA KUCIIOT bubnnorexa [JOK
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpemHue): HOMEHKIIATypa, CoCOObI bubmuoreka [{OK

MMOJIy4YCHHA, XUMHUYCCKUC CBOMCTBa

https://m.edsoo.ru/00ad9474
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[IpaxTuueckas padora Ne 6. Pemenue

47 AKCTIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «OCHOBHBIC bubmmorexa [JOK
p a . https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAaHUYECKUX COCTUHECHUIN
48 I'enernueckas cBsA3p MEXKY KJIacCaMu bubnmnoreka HOK
HEOPraHUYECKUX COCIUHEHUI https://m.edso0.ru/00ad9a50
bub6numoreka [IOK
49 O06o001IeHre U CUCTEMAaTH3aIUs 3HAHUI
- H https://m.edsoo.ru/00ad9ch2
50 Kontponbnas padota Ne3 no teme "OcHOBHbIE bubnnoreka [JOK
KJIACChl HEOPTaHUYECKUX COCTMHEHUM" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKH KIACCH(PUKAIIMH XUMHYECKIX
51 a1eMeHTOB. [IoHATHE O TpyIax CXOIHBIX bubmmorexa [JOK
' 124 A https://m.edso00.ru/00ad9ffa
3JIEMEHTOB
59 [Tepuoanueckuii 3akon u [lepuoanyueckas cucrtema bubnunoreka LIOK
xumuuecknux snemeHToB J[. . Menneneesa https://m.edsoo.ru/00ada52¢c
53 [Tepuoapl, TpyIIbI, MOATPYIIILI bubmmorexa [OK
p > TPYIHIEL, 124 https://m.eds00.ru/00ada52c
54 Crtpoenue atomoB. COoCTaB aTOMHBIX SIZIEP. bubnnorexa [JOK
H3oTonbl https://m.edsoo.ru/00ada342
CTpoeHue IeKTPOHHBIX 000I0YEK aTOMOB
55 anemeHToB [leproanueckoit cuctemsr J{. U bubmmorexa [JOK
pHOA o https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuKa XUMHUYECKOT0 dJIEMEHTA 110 €ro
56 nonoxenuto B Ilepuoguueckoii cucreme . U bubmmorexa TIOK
P o https://m.edso00.ru/00ada824
Menneneesa
3nauenue [leproanueckoro 3akoHa IJi pa3BUTHS
N bubnuotexa [JOK
57 Hayku U npaktuku. [. . MenzaeneeB — yd€HbIN,

neaaror U rpaxxJaaHuH

https://m.edsoo.ru/00ada96e
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58 PesepBHblit ypok. O0001I€HNE 1 CHCTEMAaTH3AIHS 1 Bu6mumotexa [JOK
3HaHui / Beepocceniickas mpoBepoyHas paboTa https://m.edsoo.ru/00adb33c
KonTtponsnas padora Ne4 o reme «Ctpoenue

59 aroMa. XUMHA4YeCKas CBA3bY» / Beepoccuiickas 1 Bubmaorexa ITOK

' P https://m.eds00.ru/00adb486
IIpoBEpoYHas pabora

60 DJIEKTPOOTPUILIATETLHOCTh ATOMOB XMMUYECKUX 1 bubnmnoreka HOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8

bubmuoreka [{OK

61 Honnas XHMHECKas CBA3k 1 https://m.edsoo.ru/00adac34

62 KoBasieHTHAs mOJIsIpHAs XUMHUYECKas! CBA3b 1 Bubmiorexa OK

p https://m.edsoo.ru/00adaab8

63 KoBanenTHas HenosspHas XUMUYECKast CBA3b 1 Bubmiorexa OK

p https://m.edsoo.ru/00adaab8
bu6nmorexa LIOK
4 1
6 Crenerb okucICHus https://m.edsoo.ru/00adae28
65 OKHUCINTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1 bubmiorexa LOK
peaxil https://m.edsoo0.ru/00adb076
bu6mmoteka IIOK

66 OKHUCIIUTENN U BOCCTAHOBUTEU 1 https://m.edsoo.ru/00adb076
PesepBubiil ypok. O600111eHHE U CUCTEMATH3AIIHS

67 3HaHui 110 TeMe «CTpoeHne aToMa. XUMUYeCKas 1 bubnnorexa LOK

p ) https://m.edsoo.ru/00ad9ch2
CBA3bY»

68 PesepBHblil ypok. O600111€HNE U CUCTEMATH3AIIHS 1 bubmuoreka [IOK

3HAHUHI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68

23


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Ne i/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Tepunonnueckuii 3akoH. [lepuonuueckas
1 cucTeMa XMMUYECKuX AeMeHnToB J1. 1 1 bubmorexa HOK
o https://m.edso0.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XUMUYECKHUX DJIEMEHTOB IEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo0.ru/00adb6b6
MIEPHOJIOB
3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubmmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme
5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukanmst XaMUIeCKUX peakifii 1mo 1 but6mmoreka [IOK
pa3IMYHBIM [IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XMMUYECKOUN PEAKIIHH.
7 [ToHSITHE O TOMOTEHHBIX 1 F€TEPOTCHHBIX 1 bubmorexa HOK
p https://m.edsoo.ru/00adbe9a
peaKIusx
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
3 @DakTOpPHI, BIUSIOIINE HA CKOPOCTh 1 bubnunoreka LIOK

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC
XUMHYCCKOI'0 paBHOBECHUSA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUYECKON JUCCOLMALIUY. bubnuoreka [JOK

10
CunbHbIe U clladble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HMounrlie ypaBHEHUS peaKIuii bubnnorexa LHOK

yp peait https://m.edsoo.ru/00add448
XHUMHUUYECKHE CBOICTBA KUCIIOT U OCHOBAHMIA
12 B CBETE MPEACTaBICHUN 00 bubnnorexa [JOK
pea N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON JUCCOLMAIIIHI
XHUMHUYECKUE CBOIICTBA COJIEH B CBETE
13 [IPECTABIIEHUNA 00 SJIEKTPOIMTHUECKON buGnuorexa [IOK
p p https://m.edsoo.ru/00add8b2
IUCCOLIMAIAA
14 ITousTre o TUAPOIIN3E COTIEH bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
bu6nunorexa LIOK
15 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
H & https://m.edsoo.ru/00addd12

16 [TpakTuyeckas padora Ne 1. «Pemienue bubmmnoreka HOK
JKCIIEPUMEHTAJBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTponsHnas padora Ne2 no teme

17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS bubmorexa HOK

o ) https://m.edsoo.ru/00addecO
XVMUYECKUE PEeaKIui B PACTBOPAX»

18 OO0mras XxapakTepucTHUKa rajJoreHOB. bubnmnoreka [JOK
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHast KUCIIOTa,

P P N bubmuoreka [{OK

19 XUMUYECKHUE CBOWCTBA, MOTyUYEHUE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[IpakTuueckas padora Ne 2 o reme

bubnunorexa LIOK

20 «ITonmyyeHue COATHON KUCIOTHI, U3yUYEHUE
. y? yi https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUAX
21 €aKLUi, €CJIM OJIMH U3 PEarcHTOB JaH B bubmorexa LIOK
p ’ P https://m.edsoo.ru/00ade488
U30BITKE
29 OO61mas xapakTepucTrka 31emMeHToB VIA- bubnnoreka [JOK
IpyHIbI https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxox(i[eHHe cephbl Hq::é coenHHeII){Hﬁ B buGnuorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHE CBOICTBA cephbl
24 CepoBogopo1, cTpocHHE, PU3HUECKUE U bubmmoreka [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢buznyecKkue 1 XuMHUYECKHE CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHEHUE
XHUMHYECKUE PEAKIUH, JIEKALIUE B OCHOBE
26 IPOMBIIIJIEHHOTO CII0C00a MOTyYeHUs bubmuoreka [IOK
CEepPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMHA CEPbI
97 Brruucnenue MaccoBoil oM BBIXOJ1a but6mmoreka [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTUKa 3J1eMeHTOB VA-
08 rpynnsl. A30T, pacipOCTpaHEHHE B bubmuoreka [JOK
npupoze, pU3nUecKue U XUMUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMMuak, ero Gu3nIecKne U XUMHUYECKHE bu6muoreka [IOK

CBOICTBa, MOJIy4€HHE U PUMEHEHUE

https://m.edsoo.ru/00adf004
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[IpakTuueckas padora Ne 3 o reme

30 «lTomyueHne aMMHaKka, U3y4eHHUE €ro bubmorexa HOK
di > Y https://m.eds00.ru/00adf180
CBOMCTBY
31 A3oTHas KucioTa, e€¢ Gu3ndecKue u bubnmnoreka HOK
XUMHUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
39 aMMOHHUS B KQY€CTBE MUHEPATbHBIX bu6nmorexa LIOK
yno0peHuit. XuMrU4ecKoe 3arpsi3HeHHe https://m.edsoo.ru/00adf518
OKPY’KaIOILeH Cpebl COEAUHEHUSIMH a30Ta
®ochop. Okeun dpocdopa (V) u pochopnas
33 KHCJIOTa, PU3HYECKUE U XUMUUYECKHE bubmorexa [JOK
o https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4EeHUE
Hcnonp3oBanue pocharoB B kauecTBe
34 MHUHEPAJIBHBIX YI00OpeHUil. 3arpsi3HeHne bubnmorexa IOK
p . yAooP - arp https://m.edso00.ru/00adfc20
npupoaHoii cpenbl hocharamu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubmuorexka [IOK
35 .
du3HYecKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u
36 XHUMUYECKHE CBOMCTBA. DKOJOTHYSCKHUE bu6nunorexa LIOK
po0JIeMbl, CBSI3aHHBIE C OKCHUJIOM YIJepoaa https://m.edsoo.ru/00adfebe
(V)
bubnunoreka LIOK
37 VYronpHas KUCIIOTa U €€ COTN
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
| bubnunoreka LIOK
38 [Tony4yeHne yriekucioro rasa.

KauectBennast peakuus Ha KapOoHaT-HOH"

https://m.edso0.ru/00ae027¢
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[TepBoHauanbHBIE MOHATHS 00

39 OpraHUYEeCKUX BEIECTBAX KaK O buGnuorexa [IOK
p https://m.edso0.ru/00ae054e
COCTMHEHUSX YIIIepo1a
40 KpeMmuunii u ero coefuHeHns buGnuorexa [IOK
P https://m.edso00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 HKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubmmoreka [JOK
«Baxxuenime HeMeTaUIbI U UX https://m.edsoo.ru/00ae0bf2
COEINHEHU»
KonTponsHas padora Ne3 1o Teme
42 «Bakuenme HeMeTaJUIBI U UX buGnuorexa [IOK
https://m.edsoo.ru/00ae0e18
COETUHEHU)
OO0m1as XxapakTepuCcTUKa XUMHUECKUX
43 3JIEMEHTOB — METaJJIOB. MeTaimnueckas bubnuoreka [{OK
CBSI3b M METAJUIMYECKAs KPUCTAILUTNYECKAs https://m.edsoo.ru/00ael103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XUMHUYECKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMHUYECKUNA DI HAIPSIKEHUH Bubmiorexa IOK
p P p https://m.edsoo.ru/00ae1156
METAJUIOB
O6111e cnocoObl MOTYyYSHHsI METALIOB.
45 CnnaBel. Beruncnenus no ypaBHEHUAM bubmuorexa [IOK
XAMHYECKUX PEAKIUM, ECIIU OAUH U3 https://m.edsoo.ru/00ae1156
PEareHTOB COACPKUT MPUMECH
46 TToHsaTHE O KOPPO3UU METAILIOB bubnnorexa [JOK
PP https://m.edsoo.ru/00ael1278
Bubnuoreka IIOK
47 [llenounbie MEeTaATIIBI 1

https://m.edso0.ru/00ae14b2
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bubnunoreka LIOK

48 0]
KCHIBL M THAPOKCHIBT HATPIA 1 KaJTHA https://m.edsoo.ru/00ael14b2
[IlenoyHO3eMETBHBIE METAITBI — KaJbLHUN 1 bubnuorexa [JOK
49 .
MarHui https://m.edsoo.ru/00ae15e8
50 Baxkneiinme coeMHEHUS KaIbIIHs bubmorexa OK
& a https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CUCTEMAaTU3aIUsl 3HAHHUIA
bubnuoreka [{OK
52 Keé OBl e
€CTKOCTB BOJIBI U CTIOCOOBI €€ yCTpaHCHHS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTh BOJIBI M METOIbI €€ bubmorexa HOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bubnuoreka [{OK
4 A i
> JTOMHHHH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [IOK
55
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bubnunorexa LIOK
56 XK
e30 https://m.edso0.ru/00ae1d86
57 Oxcunsl, ruapokcuabl u conu xxenesa (1) u bubnmnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IEHNE U CUCTEMATU3aIMs 3HAHUN
[IpakTuueckas padora Ne 7. Pemenue
59 SKCIECPUMEHTAIBHBIX 3a]a4 110 TEME bubmorexa HOK
p . a https://m.edso0.ru/00ae3de8
«Bakueime METalIbl M KX COCAUHCHUS)
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX
N bubmuoreka [{OK
60 peaxIuii, eCIu OJUH U3 PEareHTOB JIaH B

HU30BITKE HIIH COACPIKUT MPHUMCECH.

https://m.edso0.ru/00ae1750
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Briuucienns MaccoBOM J10JIU BBIXOJA
MPOAYKTa Peakiuu

61 O0o01IeHre U cHCTeMaTU3alus 3HAaHUH 1
62 Kontpoinbnas padora Ne4 o teme 1
«Baxknelme MeTaibl U UX COSIUHEHUS
63 BemectBa u matepuainbl B HOBCEHEBHOM 1 bubnunorexa LIOK
JKU3HH YEJI0OBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsA3HEHUE OKPYKAIOILIEeH 1 bubnnorexa [JOK
Cpelbl https://m.eds00.ru/00ae4270
65 Ponb xuMum B perieHnH S5KOJIOTHUECKUX 1 bubmmoreka [JOK
npo0emM https://m.edso0.ru/00ae4270
66 PesepBHbli ypoK. O606ill€HI/IG u 1 bubnuoreka [IOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O0o01IeHNE U 1 bubmuoreka [IOK
cUcTeMaTu3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bu6mmoteka [JOK
crucTeMaTu3alus 3HaHUN https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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