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8 KVIACC

IlepBoHaYanbHble XUMHYECKHE TTOHATHS

[Ipenmer xumuu. Poiib XUMHM B JKU3HU 4YeJIOBEeKa. XWUMHs B CHCTEMe HaykK. Teima u
BelecTBa. Pu3nyeckue CBOMCTBA BEIIECTB. ArperaTtHoe coCTosiHueE BelitecTB. [ToHsiTHe 0 MeTomax
O3HaHUs B XuMuH. YucTeie BemecTBa U cMecH. CriocoOb! pasaesieHust CMecei.

ATOMBI M MOJIEKYJBl. XuMuU4eckue 3eMeHThl. CHUMBOIBI XHMHUYECKHX 3JIEMEHTOB.
IIpocTsle 1 crio’KHBIE BelllecTBa. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuueckas popmyna. BaleHTHOCTh aTOMOB XUMHUECKUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BelecTB. OTHocHTeNnbHas aroMmHas Macca. OTHOCHUTEIbHAs MOJIEKYIsSpHas Macca.
MaccoBas 10JI1 XUMHYECKOTO AJIeMEHTa B COSTHHECHHH.

KonnuectBo BemectBa. Mons. Monspaas Macca. B3auMOCBsI3b KOJTMUECTBA, MACCHI M YHCIIA
CTPYKTYPHBIX €IMHMII BelllecTBa, PacuéThl Mo opMyaM XUMHUECKHX COETUHEHMIH.

dusnyeckue M XUMHUECKHE SBJICHHMsA. XUMMYECKas peakuus ¥ e¢ MpH3HAKH. 3aKoH
COXpaHeHHMs Macchl BEIIECTB. XUMHUYECKHE YpaBHEHUA. Kiaccuduxamnusi XUMIUUECKUX peakiuit
(coenuneHus, pa3IoKeHuUs, 3aMeIeHHs, OOMeHa).

Xumuueckuit IKCnepumeHm:

3HAKOMCTBO € XMMHYECKOH IIOCYIOMH, MpaBWIaMH paboThl B Ja0OpaTOpHM U MpHEMAMHU
oOpamenusa ¢ nabopaTOpHBIM O0OPYIOBaHMEM, M3y4eHHUE W ONHMCAHUE (PU3UYECKMX CBOWCTB
00pa3LOB HEOPraHMUYECKUX BEIEeCTB, HAOMoeHHEe PU3HUeCcKHX (IIJIaBI€HHE BOCKA, TAsIHUE JIBJA,
pacTHpaHue caxapa B CTYIKE, KMIIEHHE ¥ KOHIEHCAlHs BOJBI) U XUMHUYECKUX (TOPEHHE CBEuH,
IIPOKATNBaHUE MEIHOH IPOBOJIOKH, B3aUMOIEHCTBUE MeJIa ¢ KHCIIOTON) IBIEeHHi, HAOMIOIEHNE U
ONUCaHNe MPU3HAKOB MPOTEKaHUA XUMHUUYECKUX PEAKLUH (pa3jioKeHue caxapa, B3anMoIcHCTRIE
CCPHOM KHCIIOTHI C XJIOpUAOM Oapusd, pasmoxeHue ruapokcuua meau (II) mpu Harpesanuwm,
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CEpPHOM KHUCIIOTHI C XJOpuaoMm Oapus, paznoxkenue ruapokcuma menu (II) mpu HarpeBanww,
B3auMoJieiicTBHE kene3a ¢ pactBopoM cou meau (1I), n3ydyenue cnocoGoB pasaeneHus cMeceit:
C TMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBHIMAPUBAHUE, IUCTHIULIIHS, Xpomarorpadus,
MPOBEJICHNE OYUCTKU MOBAPEHHOM COJM, HAONIOJACHHE U ONUCAHHE PEe3yJIbTaTOB IPOBEICHUS
ONbITAa, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUsS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(ILIapOCTEPKHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopon — 3leMEHT M NpOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3nyeckue U XMMUYECKUE CBOMCTBA (peaKIMKU TOPEHHUS).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJMy4eHHUS KHCIOpoJa B JIabOpaTopuu U
npoMbIIuIeHHOCTH. KpyroBopot kucinopona B mpupozae. O30H — autoTporHas MOJU(pHUKAIHS
KHCIJIOPO/Ja.

TemnoBoit 3hdexT XuMHUYEeCKONW peakIHH, TEPMOXMMHYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuuu. TOoIaMBO: yroib MW MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIICHHUE
NapHUKOBOTO P QeKTa, pa3pylHIeHne 030HOBOTO CIIOS.

Bomopon — anemeHT u poctoe BeniecTBo. Haxoxaenue Bo1opoaa B mpupoe, husnueckue
U XUMUYECKUE CBOMCTBA, MIPUMEHEHHUE, CIOCOObI nmonyyeHus. Kucinotel u conu.

MoutsipHbIii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBIIICHHbIE PAacTBOpbl. PacTBOopuMOCTh BellecTB B BoAe. MaccoBas 10y BellecTBa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BoJ. OxpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuidt. Oxcuapl. Kiaccudukanus OKCHIIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpazywomue. Homenknarypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHM: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. dusznueckne M XHMHUYECKHE CBOMCTBAa OCHOBaHMM. IlomydeHue
OCHOBaHUM.

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

Comu. Homenknatypa coisieid. @u3nueckue U XUMHUUYECKHE cBoicTBa coield. [lomydyenue
COJIEH.

I'eneTndeckas CBA3b MEXKIy KJIACCAMHM HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeIeNIEHUE CO/IepKaHMsl KHCIOpoa B BO3/yXe, NOJIydeHHue, cCoOUpaHue,
pacro3HaBaHHE M HM3y4Ye€HUE CBOWMCTB KHUCIOpOJa, HAOIIOJCHHE B3aWMOJEWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W INpEKpallleHus ropeHus (mokapa), 03HaKOMJICHHE C
oOpa3liaMu OKCHJOB M ONHUCAaHHE MX CBOICTB, MOJy4YeHHE, cOOMpaHUE, pacro3HaBaHUE U
U3yueHHe CBOWCTB BojaOpojaa (ropeHue), B3aumojeictBue Bopopoaa c¢ okcugom menu (II)
(BO3MOYHO MCIOJIb30BaHUE BUEOMATEPHUATIOB), HAOMIOIeHNE 00pa3IloB BEIIECTB KOJTMYECTBOM 1
MOJIb, HCCJIEIOBaHUE OCOOEHHOCTEH pAcTBOPEHHUS BEIECTB C PA3IUYHOW pPacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJE€ pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBaHUE OOpPAa3I[OB HEOPTAaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOJII0/IEHUE W3MEHEHUs OKpacKM MHAMKATOPOB B pPAcTBOpPax KHCIOT U LIEJIOUeH, U3ydyeHHe
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B3auMoieicTBUs okcuaa menu (I1) ¢ pacTBOpOM CEpHOIM KHCIIOTHI, KUCIOT ¢ METAJIaMU, PEAKITUN
HEUTpanu3aluu, MoJy4yeHrue HEPACTBOPUMBIX OCHOBAHUI, BHITECHEHHUE OJJHOTO METaJljla IPYruM
U3 pacTBOpa COJIM, PEIICHHE HKCICPUMEHTABHBIX 3a/Jauy Mo TeMe «BaxkHeimme Kiaccol
HEOPraHUYECKUX COCAMHEHUN.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux Jjiementos /. WU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuumn

[TepBble MOMBITKY KJIacCUPHUKAIIUN XUMUYECKHX 3JIeMEHTOB. [IoHsATHE O TpyIIax cXOIHbIX
3JIEMEHTOB (L[EJIOUHBIE U IIET0OYHO3EMENIbHBIE METAJLIbI, TAJIOT€Hbl, THEPTHBIE T'a3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCHUJIBI ¥ TUAPOKCHUIBI.

Ilepnonnueckuii 3akoH. Ilepmommueckas cucrema XuMUYecKHx diemeHTtoB J[. .
MenneneeBa. Koportkonepuognas u juHHONepuoaHass ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoabsl u rpynmnbl. Duznueckuid CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3otomnbl. DnekTpoHbl. CTpOSHHUE 3IEKTPOHHBIX
obOosouek aromoB rmepBeix 20 xumuyeckux osnemeHToB Ilepmommyeckoit cuctemsr J[. U.
MenneneeBa. XapakTepuCTHKa XMMHUYECKOTO 3JIEMEHTa MO ero mnoyiokenuto B Ilepuoanueckoit
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U MepHOaM.

3nauenue [lepuonnyeckoro 3akoHa u [lepuoaudeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB
JUIsl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaKJaHUH.

Xumudeckas CBS3b. KoBanentnas (monstpHast u HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMUYECKUX AJIeMEHTOB. MIOHHAas CBS3b.

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

Xumuueckuii Ikcnepumenm:

M3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMH KUCIOT M IIEJIOYed, IPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENLHBIX PEAKIMH (TOpeHre, PEaKiuy Pa3ioKeHHs], COSTUHEHN).

Mesrcnpedmemnnle ceasu

Peanuzanus MexnpeaMeTHBIX CBSA3€H MpH MU3YUYEHUHM XMMHUHU B 8 KJIacCe OCYIIECTBISETCS
Yyepe3 UCTIONB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISTFOIIIUXCS
CHUCTEMHBIMU ISl OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO011me ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIHU3,
CUHTE3, KIacCHU(pUKalusi, MNEePUOIUYHOCTh, HAOMIOJACHHE, SKCIEPUMEHT, MOJEIHpPOBaHHE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, TMPOTOH, HEWUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaIMOAaKTUBHOCTh, MOJIEKYNA, JJICKTPHUUYECKUN 3apsi, BEIIECTBO, TEI0, OOBEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BETUYHMHBI, SAUHHIIBI H3MEPEHHs, KOCMOC, MIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HBIE
MCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYeCKas peaKkuusi



[lepuonnueckuii 3akoH. Ilepmoamyeckas cucrema XuUMUYecKuX odiemeHtoB [, .
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kaius, KajdbLUs U UX COEAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [Iepuoinyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHne BemniecTBa: BHMJbI XUMHUYECKOW CBSA3H. THUIBI KPUCTAIUIMYECKHUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIUMXCS K Pa3jIM4YHBIM KJIACCaM HEOPraHMYECKHUX COCIMHEHUH, E€HETHYEeCKas
CBSI3b HEOPTaHUYECKHUX BELICCTB.

Knaccugukanus XUMUYECKUX PeaKkIUil M0 pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEIECTB, 10 TEIJIOBOMY 3P (HEKTY, 0 M3MEHEHHUIO CTETICHEH OKHCICHHS
XMMHUYECKHX JJIEMEHTOB, [0 OOpaTUMOCTHM, IIO Y4YacTHIO KaTajaus3aropa). OJK30- H
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHYECKHE YPABHEHUS.

[TonsiTne 0 ckopocTd XUMHUUEcKOW peakiuu. [lousTHe 006 00paTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonsTue o
karanuse. [lonsaTue o xumMnyeckoMm paBHOBeCUH. DaKTOpPBI, BIUAIOLINE Ha CKOPOCTh XUMHUYECKON
peaKLuy U MOJI0KEHUE XMMHYECKOIO PABHOBECHSL.

OKHUCIUTEbHO-BOCCTAHOBUTENIBHBIE PEAKIH, OJCKTPOHHBIA OanaHC OKUCIUTEIBHO-
BOCCTaHOBUTENbHON peakiuu. CocTaBlieHHE YpaBHEHMHM OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii ¢ UCIOJIb30BaHUEM METO0/1a HJIEKTPOHHOr 0 OanaHca.

Teopus 2IEKTPOIUTHUECKON IUCCOLMALUU. DJIEKTPOJIUTBHI U HEIIEKTPOIUThl. KaTHoHBI,
aHUOHBI. MexaHMU3M IMCCOLMAlIMK BEILECTB C Pa3IM4YHbIMHU BUJIaMU XUMUYECKOU CBs3U. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClOBHsI NPOTEKAHUS peaKIMii MOHHOIO OOMEeHa, MOJHbIE U
COKpAaIlEHHBbIE MOHHBIE ypaBHEHUS peakuuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
IPEJCTaBICHUH 00 3IEKTPONIUTUYECKON aucconuanuu. KadecTBEHHblE peaklMU Ha HOHBL.
[TonsiTHE O THIPONIHN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpHUs),
HCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMMUYECKOM peakluu OT BO3JACHCTBHUS pa3iIMUHbIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOLECCa IUCCOLMALUN
KHCJIOT, IeJI04el U cojiel (BO3MOKHO HCIOIb30BAHNE BUJIEO MaT€pPHUaJIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKaHUsS peakluid MOHHOro obMeHa (oOpa3oBaHME OcCaIKa,
BbIJIEJICHHE Ta3a, 00pa30oBaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTENIBHBIX peakUuil (ropeHue, peaklUuu pa3iokKeHHs, COeAMHEHHs), paclo3HaBaHUeE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAYECTBEHHBIX pEaKUUid Ha MOHBI, pEIIECHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHUS

OOmast xapakTepucTuka TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHu okucineHusi. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEeMEeTaUlaMu,
nienoyamu).  XsopoBoaopod. ConsiHash KWCIOTa, XHMHYECKHE CBOWMCTBA, TOJIYy4YEHHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOa Ha OPraHU3M UelloBeKa. BaykHelnmme XiIopuabl
Y X HaXO0XJIECHUE B IPUPOJIE.



OO6mas xapakrepuctuka 3jeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (puU3MYecKHe CBOMCTBAa MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAIMN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWMCTBA
cepel. CepoBoJOpOA, CTpoeHue, (U3MYecKHe M XUMUYecKue cBoHcTBAa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCcHUIOB. CepHas KUCIIOTa, (pU3MYECKHe M XMMUYECKUE CBOICTBa
(oOme Kak MpeacTaBUTEINA Kacca KUCIOT U crieluduueckue). XUMUYECKUE PeaKIuy, JexKalue
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a NOTYYEeHUsI CEPHOM KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Cosn cepHOM KHCIIOThI, KauyeCTBEHHas peaklus Ha cynb(ar-uoH. HaxoxneHue cepbl u e
COCIMHEHUN B NpUpoAc. XUMHUECKOE 3arpA3HCHUE OKPYKAIOWIEH CPelbl COCAUHEHUSAMHU CEPbI
(KHCTIOTHBIE I0XKIH, 3arPS3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

OOmass xapakrepucTuka 31€MEHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpoCTpaHEHHE B IpuUpoJe, (U3NYECKUE WU
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHenue. KauecTBeHHas peakuysi Ha MOHBI aMMOHUS. A30THasi KHUCIIOTa, €€ IOJIyueHUE,
¢u3nueckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonapb3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAJIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSAMHEHUIMU a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIINA
docdopa, duznueckue u xumudeckue cpoiictea. Okcup docdopa (V) u pochopnas kuciora,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

OO6mass xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCICHUs. YTIEepoJ, alUIOTPONHbIE MOIU(BUKAIIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue U XuMuueckue cBoicTBa. Ancopbuus. KpyroBopot yriepoaa B mpupoe.
Oxkcupapl yriaepoaa, ux pU3NYECKUe U XUMMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
MOJIyYeHUE U NMPUMEHEHHE. DKOJIOTHYEeCKUE MpoOeMBbl, CBs3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YroapHas KHCIOTa U €€
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MoOJydeHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha kKapOoHaT-uoHbI. Micnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIUIEHHOCTH
U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEIUMHEHMSX YIiepoJa
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KuciaoTa). [IpupoiHbie HCTOUHUKU
YIII€BOI0POAOB (YroJib, IPUPOIHBIN ra3, HeTh), MIPOAYKTHI UX NepepaboTku (O€H3UH), UX POJib
B OBITY U IpOMBINUIEHHOCTH. [ToHsITHE O OMOJIOrHYECKN Ba)KHBIX BEIIECTBAX: jKUpax, Oeikax,
yII€BOJaX — M HMX POJIM B JKU3HU 4YelloBeKa. MaTepuanbHOE €JUHCTBO OPraHUYeCKUX U
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢Qusuueckre u XUMHYECKHE CBOWMCTBA, IOIY4YEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHus o6 okxcuge kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOUTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30MacHOro UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKMU3HMU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEILIECTB, 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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WCIIOJIb30BaHNUE BHJICOMATEPHAIOB), O3HAKOMIICHHE C 0Opa3liaMu XJIOPHIOB (TaJIOTCHHUIOB),
O3HaKOMJICHHE ¢ o0pasumamu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BUJEOMATEpHaoB), HaONIOJEHUWEe Tpouecca OOYrJMMBaHUS — caxapa IOx  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHUE XUMUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONOJIeHuE IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MO’KHO MCITOJIb30BaHHUE BUCOMATEPHAJIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KauyeCTBEHHBIX peakluii Ha MOH aMMOHUA U ¢pocaT-uoH U U3yUeHHE TPU3HAKOB UX MPOTEKAHUS,
B3aMMOJIEHCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO HCIIOJIb30BAHUE
BUJCOMATEPHAJIOB), H3Y4YEHHE MOJETCH KpPUCTAUIMYECKUX pEemIETOK anmasza, rpadura,
dymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTUBOIa3a, MolydeHue, CoOnpaHue, pacro3HaBaHUE U U3YUYEeHHE CBOWCTB
YIJIEKUCIIOro ra3a, IpPOBEJACHHME KaueCTBEHHBIX pPEaKUUil Ha KapOOHAT M CUJIMKAT-UOHBI U
U3Y4YEHHE I[PU3HAKOB MX I[POTEKaHUs, O3HAKOMJIEHWE C TPOJAYKIUEH CHIMKATHOM
MPOMBILUIEHHOCTH, PELIEHUE YKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BakHel e HeMeTalluIbl U UX
COCIMHEHUS».

Metayibl M X COeIMHEHUS

OO0111as XapakTepUCTUKAa XUMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH X MTOJIOKEHUS
B [lepmoanueckoil cucreme xumuueckux snemeHToB . M. MenaeneeBa u CTpOEHHUsS aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBsI3b M METAUIMYECKAs] KPUCTANIMYECKas pPELIETKA.
DNEeKTPOXUMUYECKUNA Pl HampsikKeHUM MerauioB. DU3MYECKMEe W XUMUYECKHE CBOMCTBA
MeTaiioB. O6mue crocoOsl moyydeHus MetaioB. [IoHsATHE 0 KOPPO3UU METAJIJIOB, OCHOBHbIE
CrocoObl 3aluThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
MPUMEHEHUE B OBITY U TPOMBIIIIICHHOCTH.

[Ilenounbie MeTauIbl: OJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHWE B Mpupojae. PU3NYECKHe U XUMUYECKUE
cBO¥cTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIBI U THIPOKCUABI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[I{erouHO3EMENBHBIE METAIUIBI MATHAN M KaIbLUI: MOJI0KeHKE B [leprnonnueckoii cucrteme
xuMudeckux 3nemeHToB . M. MenpaeneeBa, cCTpoeHME MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.
dusnyeckue ¥ XMMUYECKHE CBOMCTBA MarHus M KaubliMs. BakHelIne COeNMHEHHs KalbLus
(oxcua, THAPOKCHUL, conn). KECTKOCTh BOJBI M CITOCOOBI €€ YCTpaHEHMSL.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJaeHue B npupoje. dusnueckre U XUMHUYECKHE CBOMCTBA
anoMuHus. AM(pOoTepHBbIE CBOIICTBA OKCHJIA U THJIPOKCHAA AITIOMUHUS.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme Xxumuueckux »siemeHtoB JI. .
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu skene3a (II) m sxenesa (III), ux cocraB, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE ¢ 00pa3llaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUEHUE
PE3YyIBTATOB KOPPO3UH METAILTOB (BO3MOXKHO MCIOJIb30BAHNE BUICOMATEPHUATIOB), 0OCOOCHHOCTEH
B3aUMOJICHICTBUA OKCHJAa KaJlblUsl M HATpus C BOJOW (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOllecca TOPEHHUs JKEIe3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
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KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHMs, Kajbllus, aFOMHHUS, IMHKA, kene3a (II) u xenmesa
(IIT), memgu (II), HaGmrOIeHNE W OMHCAHKE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB I'HJIPOKCHA AIFOMUHMS U THAPOKCU/IA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelIne MeTalluIbl U UX COSAUHCHUS.

XuMus M OKpy:xamouas cpeaa

BemectBa u Marepuaibl B MOBCETHEBHON KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeeiabHas A0MyCTUMast KOHIEHTpaIus
Beniects, qanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIIO, CIUIABbl METAJIJIOB, IIOJUMEPHBIC MATEPUAJIBI).

Mescnpeomemnuie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISICTCS
yepes UCIOB30BaHNe KaK OOIIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(duKanus, TMNEPUOJUYHOCTh, HAOIIOICEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
HU3MEPEHHE, MOJICIIb, SIBICHHUE, TAPHUKOBBINA d()(PEKT, TEXHOJIOTHS, MaTEPHAIIHI.

®u3nka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, H30TOIbI,
paauoOaKTUBHOCTh, MOJICKYJA, DJJIGKTPUUYECKUN  3apsil, MPOBOAHUKH, MOJYIPOBOIHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, ras,
pPacTBOp, paCTBOPUMOCTh, KPUCTALINYCCKAS PEIIETKA, CIUIaBbI, (PU3MYECCKUE BEIIMUMHBI, STUHUIIBI
M3MEpEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIJIAHEThI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKOCHUCTEMa, MHHEpAJIbHBIE YIO0OpEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



2.1INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IMTPOI'PAMMBI 10 XUMHUU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 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 MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaOIIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKalOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PaCUIMpPEHHE OIbITa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMs 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU MH(pOpMaIueil 0 MepeoBbIX JOCTHKEHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpakIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJUJICKTUBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JEATEIbHOCTH NP BBINOJIHEHUH Y4eOHBIX, IO3HABATEIbHBIX 33]1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILIECCe 3TOH y4eOHOH AeaTelbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE NIOBEJICHHE U MTOCTYIKH CBOMX TOBAPHUIIIEH C O3UIIMY HPABCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUpPOBO33PEHUYECKHE NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIONINE OCHOBY JIJIS
MOHWMAaHHMS CYIIIHOCTH HAYYHOUW KapTUHBI MUPA, IPEJCTABICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
PasBUTHSI IPUPOIBI, B3aMMOCBS35X YellOBeKa C MPUPOJHON CpeaoH, O POJIM XMMHUU B NMO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE Ha MOJyYeHHE HOBBIX 3HAHWH MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOH JHUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
WH(POPMAIMOHHBIX TEXHOIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMI0, MMPOCKTHON M HCCIEeI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMupoBaHNs KYJIbTYPbI 310POBbA:

OCO3HAHHE IICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 370POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TOCIEACTBUNH M HENPUSATHE BPEIHBIX MPUBBIUEK
(ynorpeOyieHUsT aJKOrojsi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBUI
0€301acCHOCTH TTpH O0PALICHUN C XUMHUECKUMHE BEIIECTBAMH B OBITY U pealbHOH KU3HHU;



S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTUYECKOMY H3YUEHHUIO MPOPECCHI U TPyAa Pa3IuIHOrO pOJia, YBAXKCHHE K
TPYIy U pe3yJbTaTaM TPYAOBOU IEATEIbHOCTH, B TOM YHCJIC HA OCHOBE IPUMEHEHUS MPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBI BHIOOP WHAMBUAYAIBHOH TPAEKTOPUU MPOJOILKEHUS
o0pa3oBaHusl C Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XMMHUHU, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, yCHemHOW MNpopecCHOHATbHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B IPOGECCHOHATBLHOU CPE/IE;

6) IK0JIOrM4eCcKOro BOCIIUTAHMS:

9KOJIOTHYECKH 11e1ecCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUil O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BelllecTBaMH,
a TaK)Ke€ B CUTYyalUAX, YTPOKAIOLINX 3J0POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, OJTy4yaeMble PU U3YUCHUN XUMUU, 1JIs1 PEIICHU 3a]1a4,
CBSI3AHHBIX C OKPYXKAIOLIEH MPUPOJHON CPENoM, Uil TOBBILICHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed UX pelieHUs
MOCPEJICTBOM METOJOB XUMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAJILHOMN IIPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeqMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE JJISI (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUCcTEeMa,
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 y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble 00ecnedrnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU JEATEIbHOCTH.

Ilo3naBaTenbHbIE YHHMBeEPCcAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune AeHCTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TNPU OCBOCHHMM 3HAHMIL:
PacCKpBIBAaTh CMBICI XMMHYECKUX MOHSATUHN (BBIIETSATh UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATh
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMHU), UCIOJIB30BaTh TMOHATUS IS OOBSICHEHUS OTIEIbHBIX
(GakToB U SABJICHUI, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUYUHHO-CIEJACTBEHHBIE CBSI3U MEXKIY OOBEKTAaMU
W3Yy4EeHUs, CTPOUTH JIOTUUECKHE PACCYXICHHS (MHIAYKTUBHBIC, NEAYKTHUBHBIE, TIO AaHAJOTHUH),
JienaTh BBIBOJIBI M 3aKJIFOUCHHS;

yYMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XUMHUH, MPeoOpa3oBBIBATH IIUPOKO
MPUMEHSEMbIE B XUMHUH MOJICIIbHBIC MPECTABICHNUS — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHUMHYECKOW peakiuu — TpPU PEIICHUH Y4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM OBTUX MOJENbHBIX TMPEJACTABICHUN BBISABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKIN, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBEHHBIC CBSI3H H
MIPOTUBOPEYHS B U3yUaEMBIX MPOIECCAX U SBJICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:



YMEHHUE HWCIOJIbh30BaTh MMOCTABICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

npuoOpeTeHNe OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M IPOIIecca, CAMOCTOSITEIIbHO MTPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOLICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAITUIO PA3IIMNYHBIX BUOB
1 GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs! TUTepaTypa
XUMHUYECKOTO COJIEpKaHusl, CIIpaBOYHBIE TOcoOus, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATD
NPOTHBOPEUYHMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI IPH TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 33]a4
OTIpeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O MCIIOJIb30BAHMS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIacMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U IX KOMOUHAIIMSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOW M HCCIEeNOBATEIbCKON
NEeSITeIbHOCTH UH(POPMAIIHMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHBIE YHHBePCAIbHbIE YUeOHbI€ 1eHCTBUS:

YMEHUSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMbl, (HOPMYJIHUPOBATh CBOM TPEJIOKEHHUS OTHOCUTEIBLHO BBITIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABISATh MOJyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOM ESTEITHHOCTH B YCTHBIX
M THCHbMEHHBIX TEKCTax; JAeNaTh IMPE3eHTAlMI0 PE3YJIbTATOB BBIOJHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTU NPH PElIeHHHM BO3HHUKAIOIIUX MpoOjeM Ha OCHOBE ydéra
OOIIMX HHTEPECOB U COrJacoBaHMs NO3MLUN (0O0CYyXIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JECHCTBHIA, ONpECTICHHE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITTOJIHEHHOH paboTHI U APYTHE).

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBHS:

YMEHHE CaMOCTOATEIBHO OMPEENSTh EeNU ACSITeNbHOCTH, MIAaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBAaTh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTH, BHEIOMPATH
HanOosee 3G (heKTUBHBIE CITOCOOBI PEMICHHS YIeOHBIX U ITO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aITOPUTM JEHCTBHUI TPH BHITOJHEHUH 3a1aHUN
C y4éTOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OIICHUBATh COOTBETCTBHUE IMMOJIYYEHHOTO pe3yJbTaTa 3asBICHHON IEJIH, YMEHHE MCIIOJIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpe/IaraéMble B YCJIOBHUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJNbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepambHOW pabodell MporpamMMoOl, BBIIENSIOT: OCBOCHHBIC
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oOydJalomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s

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

UHTEpIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaIUsX.
K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0Aa30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y O0OYUAIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IIOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJIEKyJsipHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHASI MAacca, MACCOBas JA0Js1 XUMUYECKOTO HJIEMEHTa
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHILATEIILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast peaKius, Kiaccuduxanus
peakuuil: peakluy COeIMHEHUS, PEaKLIUU Pa3JI0KEHMs], peaKIIMM 3aMEIICHUs], peaKkLuu
00MEHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CJIOW aToMma, aTOMHas OpOMTalb, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAasl M HEIOJIIpHAas KOBAJIECHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBasi J0JIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUI U NPUMEHSTH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJMKY JUISI COCTaBJi€HHUsS (OpMyn BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHMHAPHBIX COCIWHEHHSAX, CTEIECHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpeNieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMmynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIGHTHasi U MOHHAs) B HEOPraHMUECKUX COEMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHus B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas nonarpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripesielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

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

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALEHUI B PA3JIMYHbIX YCIOBUSX;

11



BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO0 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATEIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEeMATH3AIHIO0, KIAaCCU()UKALUIO, BBISBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBS3€M — JUISI U3Y4YEHUs CBOMCTB BELIECTB M XHMHYECKHX PEAKIUH,
€CTECTBEHHO-HAy4YHbIE METOIbl IO3HAHUS — HAOIIOACHHUE, U3MEPEHHE, MOJICIIUPOBAHHE,
9KCIIEPUMEHT (peabHbI U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCYyI0M U 1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU TI0 BHIMIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJTYYCHHIO U
coOMpaHHui0 Tra3000pa3HBIX BEMmECTB (BOAOPOJAa M KHUCIOPOJA), MPHUTOTOBICHHIO
PacTBOPOB C ONPEAECIEHHON MAacCOBOM J10JIeM paCTBOPEHHOIO BELIECTBA, IJIAHUPOBATH
Y MPOBOJUTH XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIAKMYC, PeHOIPTAICNH, METHIIOPAHXK U JAPyTHE).

K konny oOyueHus B 9 kiacce IpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KaTHOH, aHUOH, IPOCTOE BELIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTb,
AJEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHUCICHUS, XMMHUYECKas pEeaklHs, XMUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiyuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, DJIEKTPOJUTHYECKAs JUCCOLMAIMs, pEeaklUUd HMOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUM,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AITIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBS3b
(KoBaJleHTHasi, WOHHAs, MeTaJJIM4yecKas), KpUCTAJUIMYEcKas peleETka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEaKUuu, NPEIeNbHO JIOIyCTHUMas
xkoHueHTpauus [T/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSTHS IIPH ONTMCAHUM BELLIECTB U UX IPEBPALICHHUI;

UCMOJIb30BaTh XUMHUECKYI0O CHUMBOJHMKY JJISi COCTaBICHHMS (OpMYa BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJIECHHUS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHMUAX PA3IMYHOIO COCTaBa, IPHUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHWH 1o ¢dopMmysam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, HOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUAX, 3aps] HOHA [0 XUMHYECKON
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHMMAaHME: OIMMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynmna (A-
rpynna)» u «mnobouyHas mnoxarpynmna (b-rpynma)», Mmanble W OonblIne TMEPHOABI,
COOTHOCHUTbH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPHOAMUECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsll Aapa,
00111ee YMCIIO ANEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
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o0uiye 3aKOHOMEPHOCTH B H3MEHEHHMM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
npeJienax MaJbIX MePHOJIOB U TJIABHBIX MOJATPYIII ¢ Y4ETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (10 YHWCIy ¥ COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OIIMEe W cHenu(uyYecKkrne XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Ias OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJISITh YPAaBHEHUS 3JCKTPOIUTUYECKON TUCCOLMALMU KUCIOT, IeJIouel U COJEeH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, YpaBHEHUS peaKIIUid,
MOJATBEPKIAIONINX CYIIECTBOBAHHE TEHETUYCCKOW CBS3M MEXKIY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHUCIIUTEIHHO-BOCCTAHOBUTEBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MIPOTHO3MPOBATh CBOWMCTBA BEIISCTB B 3aBHCHMOCTH OT WX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUI B PA3IMYHBIX YCIOBHUSX;

BBIYHCIISATH OTHOCUTEIHHYIO MOJICKYJSIPHYIO I MOJISIPHYEO MAacChI BEIIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO dJIEMEHTa 1Mo (opMylie COSIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOMN peaKkinu;

coOnrofaTh MpaBuja MOJB30BAHUS XHMMHUYECKOM TOCYyHoil U J1abopaTOpHBIM
o0opysoBaHrEM, a TakKe IMpaBuia OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKITUSMU TIO BBIOJTHCHUIO 1a00paTOPHBIX XUMUIECKUX OITBITOB IO MOJYUYECHUIO U
coOupaHHIo ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

MPOBOJMTH PEAKIIMH, TIOATBEPIKIAONINE KAYCCTBCHHBIH COCTaB Pa3IMYHBIX BEIISCTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMuI-, HOAMI-, KapOoHat-, Qocdar-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOpPaX HEOPTAaHHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIC OMEpAIlUU MBICIUTENHFHON NEATENbHOCTH — aHAllu3 U CHUHTE3,
CpaBHEHHE, O0000IEeHNE, CHCTEMATH3AIMI0, BBISBICHUE MPHYNHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUSI CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4YHbIC METObI IO3HAHUS — HAOJIIOICHHE, H3MEPEHNE, MOIETUPOBAHUE, YKCIIEPHUMEHT
(peasbHBIN U MBICIICHHBIH).
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3. TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMHS — BaXkHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK
' MPAaKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c
YyesoBeKa
12 BemecTBa 1 xuMuueckue 15 | bu6nuoreka [IOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

)1 Boznyx. Kucnopog. Ilonstue 6 bubmuoreka [JOK

' 00 okcraax https://m.edsoo.ru/7f41837c
5 Bogopoa. Ilonsitue o 2 | bubnmnorexka HOK

' KHCJIOTaxX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 I bu6nuoreka [IOK

' OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 | 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pazpnen 3. llepnonnueckuii 3axkoH u llepuoguyeckas cucrema xumndeckux 3j1eMeHToB /. . MenaesneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c
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9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/JeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro o pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' . PYHIEL poat https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEANHEHUS
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Hroro no pazneny 25
Pa3znea 3. Merajliibl M X COeTHHEHHUS
N bu6nmorexa [IOK
31 Obume cBolcTBa METAILIOR 4 hitps://m.edsoo.ru/7f41a636
. bubnuorexa [{OK
3.2 Baxneiime Metamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasznen 4. Xumus u okpyxaromas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
P 3 bu6nunorexa LIOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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ITIOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| [Ipeamet xumuu. Posib XMMUU B )KU3HU YEIOBEKA. | bubnunoreka LIOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITonsiTue 0 MeTogax MO3HAHUS B XUMHUH 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia paboTsl B
3 naboparopuu U MpUEMBI 0OpaIICHHS C 1 bubmorexa HOK
PaTOpHH I TP P https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYTOBAHUEM
4 Yucteie BemecTBa 1 cMecu. CriocoObl pa3ieneHus | bubnnorexa [JOK
cMeceilt https://m.edsoo.ru/ff0d26ca
5 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceit | bubmmnoreka HOK
(Ha mpuMepe OYMCTKH MOBAPEHHOM COJIN )» https://m.edsoo.ru/ff0d28c8
bu6mmoteka IIOK
6 ATOMBI 1 MOJIEKYJIBI 1
Y https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) | bubnuotexa [JOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COXKHBIE BENIECTBA 1 brbmorexa [OK
P - https://m.edsoo.ru/ff0d2a6c
bub OK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nomorexa

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB. Xumudaeckas

bu6nmmoreka [IOK

10 ¢dopmyna. BaleHTHOCTh aTOMOB XUMUYECKUX hitps://m.edsoo.ru/f0d2eac
3JIEMEHTOB
OtHocuTenbHasg aToMHasi Macca. OTHOCUTEIbHAS bubnuorexa [JOK
11
MOJIEKYJISIpHAsA Macca https://m.edsoo.ru/ff0d323c
2 MaccoBas 101 XMMHYECKOT'0 3JICMCHTA B bubnunorexa LIOK
COCIMHEHUHU https://m.edsoo.ru/ff0d350c
bubnunoreka LIOK
13 KonuuecTto BemnectBa. Moib. Mo ast macca
FHIFICCTRO BEMECTha. MIOMb. WOIPHAA M https:/m.edsoo.ru/ff0d5230
14 duznyecKkne 1 XUMUYECKHE SIBICHUS. XUMUYeCKas bubnuoreka [IOK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUA MPOTEKAHUS XUMHUECKHUX bubmuoreka [IOK
peakiui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MACChI BEIIECTB. XUMUYECKUE bu6mmoteka IIOK
YpaBHEHHA https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoandecTBa, MacChl BEIIECTBA IO bubnmorexa LIOK
17 .
YPaBHEHUSAM XUMUYECKUX pEeaKLUi https://m.edsoo.ru/ff0d5708
13 Knaccudukanus XuMHUIECKUX peakinui bu6nunorexa LIOK
(coenuHeHUs, Pa3N0oKEeHUS, 3aMEICHHsI, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4E€HBIN-3HIIUKIIONEIHUCT. but6mmorexa [IOK
O06o0meHre U cucTeMaTr3aIus 3HaHUH https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padota Nel no teme «BemectBa u bubmuorexa [IOK
XUMUYECKHAE PEAKI[UN» https://m.edsoo.ru/ff0d4290
o1 Bo3agyx — cMmech razos. CoctaB Bo3ayxa. bubnunorexa LIOK
Kucnopon — snemeHT u npocroe Bemectso. O30H https://m.edsoo.ru/ff0d448e
du3nyeckne 1 XUMHYECKHE CBOMCTBA KHUCIOPO/Ia
POx but6mmoreka [IOK
22 (peakuuu oxucneHus, ropenue). Ilonstue 06

OKCHJgax

https://m.edsoo.ru/ff0d4614
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CrniocoOblI Moy4eHus KUCIopo/ia B 1a0opaTopuu 1

bu6nmoreka [IOK

23
IIPOMBILUIEHHOCTH. [IpuMeHeHne Kkucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu, OHITHE
24 0 TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U bubmorexa [IOK
P P : https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUYCCKHUX PEAKIIHIX
)5 TormmBo (HedTh, yroiab 1 MeTaH). 3arpsi3HEHHE Bu6muoteka [JOK
BO3/yXa, CIIOCOOBI €r0 MPEIOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
26 [IpakTuueckas padora Ne 3 mo Teme «llomyuenue u bubnnorexa [JOK
cobupaHue KUCIOPO/ia, U3YYCHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
7 Bomopon — a51eMeHT 1 MPOCTOe BEIIECTBO. bubmmoreka [JOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 ®dusnyeckue 1 XUMUUECKHE CBOMCTBA BOJIOPO/IA. bubmmoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmorexa LIOK
29 TlonsATHE 0 KMCIOTaX U COJISIX
https://m.edsoo.ru/ff0d50d2
bu6mmoteka IIOK
30 Cnioco0sI oTy4eHust BOAOPO/Ia B TaOOpaTOpUn
i S patop https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas pabora Ne 4 no teme «llomyuenue u bubmmnoreka HOK
cobupaHue BOJOpOa, U3yUYeHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
bubnunorexa LIOK
32 Momnspasiii 006EM ra3oB. 3akoH ABOTaapo
P o https://m.edsoo.ru/ff0d542e
Beruncnenus 00bEMa, KOJTMYECTBa BEIIECTBA ra3a
33 M0 €ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH bubmmorexa [TOK
! y Y Bem https://m.edsoo.ru/ff0d55a0
00BEMY
Boruncnenus 005EMOB ra30oB M0 ypaBHEHUIO
N . bubmuoreka [IOK
34 PEaKIuu Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHUH

ra3oB

https://m.edsoo.ru/ff0d5708
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bu6nmoreka [IOK

35 Dusnueckue 1 XUMHUUECKHUE CBOIICTBA BOJIBI
https://m.edsoo.ru/ff0d587a
. b K
36 CocraB ocHoBanwuii. [TonsTHEe 00 HHIUKATOPAX nommorexa [10
https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopurtens. HacwimeHnasie u
37 HeHaCBII.IlEI?)HHBIe paCTBO bI. MaccoBas 107s bubmorexa LOK
PACTBOPEL. https:/m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[TpakTiueckast pabota Ne 5 o Teme
38 «I[TpuroToBIIeHNE PACTBOPOB C ONPENCIEHHOM bubmmorexa LHOK
P . . p p . pea https://m.edsoo.ru/ff0d5eba
MacCOBOMH JI0JIeH paCTBOPEHHOTO BEILIECTBA
39 Kontponbhas pabota Ne2 no teme «Kucnopoz. bubnnorexa [JOK
Bonopoxa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, kaccuuKalus, HOMEHKIAaTypa bubmorexa [IOK
’ ’ 1o, yp https://m.edsoo.ru/ff0d664e
A1 ITony4yenue U XMUMUYECKUE CBOMCTBA KUCIIOTHBIX, bubmmnoreka HOK
OCHOBHBIX U aM(POTEpHBIX OKCHI0B https://m.edsoo.ru/ff0d664e
4 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bu6nunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 TTomyduenne 1 XMMHUUECKHE CBOMCTBAa OCHOBAHHUH bubmmorexa LHOK
ya https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukaims, HOMEHKIATypa bubnmorexa LOK
’ ’ ’ yp https://m.edsoo.ru/ffO0dfee2
. bubnuotexa [JOK
45 [Tonydyenune u XuMHUYECKUE CBOMCTBA KUCIOT
https://m.edsoo.ru/ffO0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuotexa [JOK

MOJIYYCHH A, XUMHUYCCKUC CBOMCTBaA

https://m.edsoo.ru/00ad9474

21



[TpakTuueckas padora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHbBIC bubmmorexa OK
p . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COCTUHEHUI
43 I'eneTnueckas CBA3b MEXIY KJIaCCAMU bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
N bubnuorexa [{OK
49 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUN s
https://m.edsoo.ru/00ad9cb2
50 KonTtponsHast padora Ne3 mo reme "OcHOBHBIE Bbu6mmotreka [JOK
KJIACChl HEOPTraHUYECKUX COCAMHEHUIT" https://m.edsoo.ru/00ad9e1a
[TepBbie MOMBITKH KIACCUPUKANN XUMHIECKUX
bubnuoreka [{OK
51 aneMeHTOB. [loHsTHE O TpyMax cXOAHbIX
https://m.edsoo.ru/00ad9ffa
3JICMEHTOB
5 Ilepuonnueckuii 3akoH u [lepronuueckas cuctema bubnnorexa [JOK
xuMudeckux aneMeHnToB . 1. Menneneesa https://m.edsoo.ru/00ada52c
53 [Tepuoapl, rpynibl, HOATPYIIIBI bubmmorexa [IOK
P - TPY ’ Py https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZEP. bubmuorexa [IOK
H3o0TombI https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB [lepuoandeckoii cuctemsr 1. 1 bubmmorera [OK
P o https://m.edsoo.ru/00adabbc
Menneneera
XapakTepucTuKa XMMHYECKOTO JIEMEHTA IO €T0
. bubmuoreka [JOK
56 nosioxeHuto B [lepuogunueckoit cucreme /1. U.
https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa Jijisl pa3BUTHUS
.. bubmuoreka [JOK
57 Hayku U paktuku. [. . MeHnneneeB — y4€HbIN,

MeJaror ¥ rpax1aHuH

https://m.edsoo.ru/00ada96e

22



58 PesepBHbIi ypok. O000IICHHE B CHCTEMAaTH3 AN | bubnmnoreka HOK
3Hanuil / Beepoccuiickas mpoBepouHasi pabota https://m.edsoo.ru/00adb33c
Kontposbnas padora Ne4 o reme «CtpoeHue

59 aroMa. XuMuyeckas cBs3b» / Becepoccuiickas 1 buGnnorexa [IOK

' p https://m.edsoo.ru/00adb4s86
poBepovHas pabora

60 DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX | bubmmoreka [JOK
3JIEMECHTOB https://m.edsoo.ru/00adaab8

bubnunoreka LIOK

61 4! 1

OHHAL XMIHECKAT CBA3D https://m.edsoo.ru/00adac34

62 KoBanenTnas noispHas xuMu4deckas CBSI3b 1 Bubmiorexa HOK

p https://m.edsoo.ru/00adaab8
63 KosanenTHas HenmoJisipHas XUMHUYECKas CBSI3b 1 buGnuorexa [IOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka IIOK
4 1
6 Crenens, oxkucienns https://m.edsoo.ru/00adae28
65 OKHUCINUTEIFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 Bubmiorexa IIOK
peaxi https://m.edso00.ru/00adb076
bu6nunorexa LIOK
1

66 OKHUCIUTEIN U BOCCTAHOBUTEIN hitps://m.cdsoo.rw/00adb076
PesepBHbIil ypok. O000IIEeHHE U CHCTeMAaTHU3aIHs

67 3HaHuH 110 TeMe «CTpoeHne aToMa. X UMHYECKast 1 Bubmiorexa OK

p ) https://m.edsoo.ru/00ad9cb2
CBSI3bY

68 PesepBHblit ypok. O00011I€HNE U CHCTEMAaTH3AIHS | bu6muoreka [JOK

3HAHUU https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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9 KUIIACC

XUMHUYECKOM PCaKIMn U MMOJIOKCHUC
XUMHYCCKOI'0 paBHOBCCHUS

KoanuectBo yacos DJIeKTPOHHbIE
uugposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
[Iepnoanueckuit 3akoH. Ilepuonnueckas
1 cUCTEMa XMMHYECKUX aieMeHToB J[. 1 1 bubmmorexa [IOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHYECKHUX JIEMEHTOB TEPBBIX TPEX 1 bubmmorexa [TOK
PBRIX TP https:/m.eds00.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus u HOMeHKIaTypa | bubnnorexa [JOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buasl xuMuueckoil CBA3U U TUIIBI | bu6mmoteka IIOK
KPUCTAJUTMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTpoasHnas padora Nel no Teme
5 «IToBTOpeHue u yriay0iaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanust XMMHUYECKHX PEaKIIHiA 10 | bubnunorexa LIOK
pa3In4HBIM IIPpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMUYECKON pEeaKIUu.
7 [ToHsiTHE O TOMOTEHHBIX U TE€TEPOTCHHBIX 1 bubnmorexa LOK
P https://m.edsoo.ru/00adbe9a
peakumsx
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
8 @aKTOopBbl, BIUSIONIIAE HA CKOPOCTh | but6mmorekxa [IOK

https://m.edsoo.ru/00adc28c
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OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6nmmoreka [IOK

IMPUMCHCHUC

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 3NEKTPOIIUTUYECKON JUCCOLMAIIH. bubmmoreka [JOK
CwibHBIC U CITa0bIe DJICKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HNounble ypaBHEHUS peaKnid buomrorexa LIOK

P peardt https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAaHMI
12 B CBETE IpeACTaBICHUMN 00 buomiorexa LIOK
p ! https://m.edsoo.ru/00add5d8
3JIEKTPOJINTUYECKON JUCCOLMALIIHI
XUMHUYECKUE CBOWCTBA COJIEN B CBETE
13 MIPEJICTABICHUIA 00 ICKTPOIIUTUYCCKOM bubmmorexa LIOK
ped P https://m.edsoo.ru/00addsh2
JIUCCOIUAIINN
14 ITonsiTue o ruapoaU3€e coJien bubmroreia LIOK
P https://m.edsoo.ru/00add9d4
bu6mmoteka IIOK
15 O06o01eHre 1 cucTeMaTu3alus 3HaHUI
B t https://m.edsoo.ru/00addd12

16 [IpakTuueckas pabora Ne 1. «Pemienue bubmuoreka [IOK
DKCHEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
Konrtponsnas padora Ne2 o teme

17 «INEKTPOIUTHIECKAS TUCCOITUAIIHS bubmmorexa LIOK

P 8 HHATHA. https://m.edsoo.ru/00addecO
XHWMHUYECKUE PEAKIINN B pACTBOPAX)»

13 OO1ast XxapakTepUCTHKA raJOreHOB. bu6muoreka [JOK
XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KUCIIOTa,

. bubnuotexa [JOK

19 XHMHYECKHUE CBOMCTBA, MOJYyYECHUE,

https://m.edsoo.ru/00ade104
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[TpakTuueckas padota Ne 2 o Teme

20 «lTonyueHue COJIAHON KUCIIOTHI, U3YYEHUE bubmmorexa [TOK
B yjl 13X https://m.edsoo.ru/00ade348
e€ CBOWCTB»
Brruncnenus no ypaBHEHUSIM XUMHYECKUX
21 €aKI[Uii, eCJIX OOUH U3 PEarcHTOB JaH B Bubmaorexa ITOK
P ’ P https://m.edsoo.ru/00ade488
n30BITKE
” OO6mias xapakTepucTuka 3J1eMeHToB VIA- bubmmoreka [JOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(DUKALIUY CEPBHI.
23 Haxoxcr;eﬂne CepPEI I/Iq;é COGIII/IHGII){I/Iﬁ B bubnuorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoie. XMMHUUECKHUE CBOICTBA Cepbl
4 CepoBoaopoi, ctpoenue, pu3nueckue u bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupel cepsl. CepHas KHCIIOTa
25 (1)1/1314%01(1/12 u XI/II\EI/I‘IGCKI/IG CBOI;ICTBa bubamorera LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIUH, JIeKAIIUE B OCHOBE
26 IIPOMBIIIIIEHHOTO CII0C00a MOJIy4YeHUs bubmmnoreka HOK
CEPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpYXKaroIllel Cpelibl COETUHEHUSMHU CEPBI
7 Brruucienrne MaccoBo JOJIH BHIXOIA bubnunorexa LIOK
NPOIYKTa PEaKInu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa 3JIeMeHTOB V A-
)3 rpynnsl. A30T, pacpocTpaHEeHHE B bubmuoreka [IOK
npupoe, Gu3NYeCKrue 1 XUMHUYECKHe https://m.edsoo.ru/00adeea6d
CBOMCTBA
29 AMMHaK, ero GuU3n4ecKue 1 XUMUYECKHe bubmuotexa [IOK

CBOMCTBA, ITOJIy4YCHUE U IIPUMECHEHUE

https://m.edsoo.ru/00adf004
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[TpakTuueckas padota Ne 3 o Teme

30 «ITonydyenne aMmmuaka, U3yuyeHue ero bubmmorexa [TOK
. v 13X https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTta, e€ Gu3ndecKkue u bubnunorexa LIOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH

0 aMMOHHUS B KQU€CTBE MUHEPATbHBIX bubmmoreka [JOK
ynoopenuii. XuMHUECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adf518
OKpYKarollel Cpe/ibl COeAMHEHUSMHU a30Ta
®dochop. Okcun pocdopa (V) u pochoprast

33 KHCIIOTa, (PU3NIECKUE U XUMHUYECKHUE bubmmorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIYYCHUE
Hcnons3oBanue GochaToB B KauecTBE
34 MUHEPATBHBIX yI0OpEeHU. 3arps3HeHne bubmmorexa [TOK
P . yAoop - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl pochaTamu

35 VYrnepon, pacnpocTpaHEeHUE B IPUPOJIE, bubnmnorexa [JOK
du3nUeckre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yriaepojaa, ux Gpuznyeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bu6mmoteka IIOK
poOJIeMbl, CBS3aHHBIE C OKCUAOM YIiepoJia https://m.edsoo.ru/00adfebe
IV)

but6mmoreka [IOK
37 YronbpHas KUCIOTa U €€ COU
https://m.edsoo.ru/00ae006c
[TpakTrueckast padota Ne 4 o teme
" bubnuotexa [JOK
38 [lony4yenue yraekucnoro rasa.

KauectBenHas peaxius Ha KapOOHAT-HOH"

https://m.edsoo.ru/00aec027¢e
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HCpBOHa‘IaJIBHBIe MOHATHS 00

39 OpraHNYECKUX BEIECTBAX KaK O bubnmnorexa HOK
p https://m.edsoo.ru/00ae054¢e
COEMHEHUSX YIIepoIa
40 Kpemuuii u ero coequHeHust Bubmaorexa ITOK
P https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenne
A1 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6nmorexa LIOK
«Baxknaenne HeMeTalIbl 1 UX https://m.edsoo.ru/00ae0bf2
COCITMHEHMUS
KonTponbnas paborta Ne3 mo teme
. bubnuoreka [IOK
42 «BaxkHele HeMeTaJIbl U UX
https://m.edsoo.ru/00aec0e18
COEIMHEHU
OO0m1as XxapakTepuCcTUKa XUMHYCCKHX
43 3JIEMEHTOB — METAJUIOB. MeTainueckas bubnuoreka [IOK
CBSA3b U METAJUIMYECKasl KpUCTAJUIMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA METAJIOB
XUMHYEeCKHE CBOMCTBA METAIIIOB.
44 DIEKTPOXUMHUUECKHUH PSII HAIPSOKEHUI bubnmorexa OK
p p p https://m.edsoo.ru/00ael1156
METAaJJIOB
OO6mue cnocoObl MOTYYEHUST METAIUIOB.
45 CrutaBbl. BeranciieHns o ypaBHEHUSAM bu6muoreka [JOK
XUMHYECKHUX PEaKIUi, €CITU OJUH U3 https://m.edsoo.ru/00ael1156
PEareHToB COJAEPIKUT MPUMECH
46 ITonsTHE O KOPPO3UH METAJIIIOB bubmmorexa TIOK
pp https://m.edsoo.ru/00ae1278
bubmunoreka IHOK
47 IIenounkie METaIIbI 1

https://m.edsoo.ru/00ae14b2
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bu6nmoreka [IOK

48 Okc OKC a Kal
HABTH THIIPOKCHART HATpUA 1 HH https://m.edsoo.ru/00ae14b2
49 [IlenoyHoO3eMeENIbHBIC METAIIIBI — KAJIBILIUN U bubnuorexa [JOK
Mar"aum https://m.edsoo.ru/00ael5e8
50 Baxneiime coenuHeHNs KaJlIbIUI Bubmaorexa ITOK
A a https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
. .. Bubmuoreka IIOK
52 KécTkocTh BOIBI U CLIOCOOBI €€ yCTpaHeHUs nbnmotexa I
https://m.edsoo.ru/00aec1886
[TpakTiueckast pabota Ne 6 o Teme
53 "KECTKOCTL BOABI 1 METOEI €8 buGnuorexa [IOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUs
bubnunoreka LIOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
AM@oTepHbIe cBOMCTBA OKCHIA U bubmmnoreka HOK
55
THAPOKCHA https://m.edsoo.ru/00aelc64
bu6mmoteka IIOK
56 Keneso
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U conn xkene3a (1) u bubnuoreka [IOK
xenesa (I10) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN
[TpakTrueckas padota Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a71a4 II0 TEME bubmmorexa TIOK
p . a https://m.edsoo.ru/00ae3de8
«BaxxkHel1re MeTaIIbl U UX COETUHEHUI
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX
. bubnuotexa [JOK
60 peakIuii, eclii OJIMH U3 PEareHTOB JaH B

M30BITKE WU COJAEPIKUT MPUMECH.

https://m.edsoo.ru/00ael750
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Beruucnenust MaccoBoi 10711 BBIXOZa
IPOAYKTa peaKuu

61 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
2 KonTtponsnas padora Ne4 o reme |
«Baxxueime MeTaylIbl U UX COCIUHEHUS
63 BemiecTBa u maTepuaibl B TOBCETHEBHOM | bu6nmmoreka [IOK
JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH | bubmmoreka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHnH SKOI0rHUECKUX | bubnuoreka [IOK
npo0em https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U | Bu6motreka [JOK
cHUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepsHblit ypok. O60011eHNE U | bubmmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepsHblit ypok. O60011eHNE U | bubmuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68
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