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COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTEeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 4oJII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3YYEHHUE CIOCOOOB Pa3JCICHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJIEIel MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucinopoma. CrnocoObl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM{(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXXHO HCIMOJb30BAaHUE BUJIEOMATEPUAIIOB),



WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHu, peakUWil HEUTpalh3alvd, IOJIYYEHHE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IHepuoauueckud 3axkoH u Ilepuoguyeckass cucremMa XUMHYECKHUX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM()OTEPHBIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandeckoil CHCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK U MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISI OTIEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. Ilepuoanueckast cucTeMa XUMHUYECKHAX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO 0OPaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatne o xumuyeckoM paBHoBecuu. DakTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMHA C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4eckoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U Cl1a0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakin Ha HOHBL. [IOHSITHE O THAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue oOcajaka, BbIIEJIEHUE Ta3a, oOpa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUlaMU, HEMeTajulaMH, IesodamMu). XJIIOpPOBOIOPO/I.
CosisiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBoOMCTBAa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHON KUCIIOThI, KAUECTBEHHAs PEAKLIMS Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre 1 XMMHUYECKHE CBOMCTBA, OMyYeHUe U nmpuMeHenue. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIPOCTpaHEHWE B MNPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSA3aHHBIE C OKCHUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3UH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: )XKMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IMOJIY4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, xene300eToH. [IpobiemMpl 6€30MacHOTO MCIIOIh30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWs, OIBITHI, OTPAKAIINE (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIOB), HAOIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJj JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HaOJIOJieHHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U HM3yUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIJICHHOCTH, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a7a4 o TeMe «BakHeunme HeMETaIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTammyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONTy4eHHUs MeTauioB. [loHATHE O KOppPO3WHM METAUIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAeHWE B mpupojae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHUE B mnpupone. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHME BEILIECTB M XMMHYECKUX peakuuil B ObITy. IlepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHATUH, SBJSIONINXCS CUCTEMHBIMHU JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(GOPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CHOCOOHOCTH K  CcaMOOOpa30BaHUIO, MPOEKTHOW U  MCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBbI 00pa3 >KU3HHU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHWE K NpPHUpPOJie KaK MCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYMMbBIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI U 3allpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO KCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Jauanora M (WidM) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUHU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSTh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOEHHBIE OOYYalOIMMKCS Hay4yHble 3HAHUSA, YMEHHUS M CIOCOOBI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MAaccoBas J10Js BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJICHUS (PopMys
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie U
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U pacTpeeIiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON NEeATeIbHOCTH — aHaJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJACHWE, W3MEPCHHEe, MOJICIHUPOBAHHUE, SKCIICPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(ytakMyc, dheHondTaienH, METUIOPAHXK U JPYTHE).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAILIMYecKas pemeéTka, KOppo3us METaJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHUS (HOpMYyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIAacCy CO€IMHEHUN 1o ¢dopmyiaM, BHA XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonmueckoro 3akona JI. U. Mengaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», maibie ¥ OOJdbIIME TMEPUOABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M MX COCIWHEHUI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, MO0 W3MEHEHHUIO CTENEHEH OKHCICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISAPHYI0O W MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYyJOBaHHEM, a TaKXe TMpaBWwia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICTUTEIBHON JIEATEHOCTH — aHAJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, IKCIICPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

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

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnuoteka LIOK

31 XHUMUYECKHX dj1eMeHToB JI. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIHH
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 0 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25
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Pa3zgen 3. MeTauibl M HX COeIMHEHUA

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/m Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
IIpeamer xumun. Poiab XMMUU B KU3HA
yesioBeka. XUMUs B CUCTeME Hayk. Tena u 1 bubnunoreka [JOK
BenecTBa. U3NMYECKUE CBONCTBA BEISCTB. https://m.edsoo.ru/ff0d210c
ArperatHoe COCTOSIHUE BEIIECTBIO
IlonsTre 0 MeTOAX MO3HAHUS B XHMHH 1 bubmorexa [JOK
s ' https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «3HakKOMCTBO ¢
XUMHYECKOH nocynaoi. [TpaBuna paboTel B 1 1 bubnunoreka [JOK
nabopaTopuu U MPUEMBI OOPAIICHHUS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)
Yucrtele BemecTBa U cMecu. CiocoObl 1 bu6mmoreka [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «3yueHue
leOCO6OB a3z(§JIeHI/I;I cMeceit rifq OBEJICHUE 1 1 bubmorexa [JOK
p . - TP https://m.edsoo.ru/ff0d28¢c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
ATOMBI 1 MOJIEKYJIBI. XUMHYECKHE
aJ1eMeHThI. CUMBOJIBI XUMHYECKUX 1 bubmiorexa HOK
’ https://m.edsoo.ru/ff0d2a6¢c
3JIEMEHTOB.
ITpocThle M cIOKHBIE BEMIECTBA 1 bubmorexa [TOK
p https://m.edsoo.ru/ff0d2be8
ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

https://m.edsoo.ru/ff0d2a6c¢c

9 Xumuueckas popmyia. BaaeHTHOCTh aTOMOB bubmmorexa [JOK
pMy-Ia. https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX DJIEMEHTOB

10 BaneHTHOCTH aTOMOB XMMUYECKUX bubmuorexka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2d50

1 OrtHocuTenbHas aTOMHAs Macca. bubmuoreka [JOK
OTtHOocHTeNnbHAS. MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10711 XUMHYECKOTO 3JIEMEHTA B bubnmoreka [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
Komunuectso BemecrBa. Moiabs. MoisipHas
Macca. B3auMocBs3b KoJIu4ecTBa, Macchl U

13 YucIia ¢ TYPHBIX €JIMHHI] BEIIECTBA bubmmorexa [IOK

2 CTPYITYP ' https://m.edsoo.ru/ff0d5230
Pacuérel mo opMynaM XMMHYECKHX
COCTMHEHUH.

14 dOu3nYecKre U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XHUMHUYEcKas peaklus U €€ MPU3HAKU https://m.edsoo.ru/ff0d37fa
[TpakTryeckas padora Ne 3 "Habmonenue u

15 ONHMCaHKNE TPU3HAKOB MPOTEKAHUS bubmorexa HOK

P o P https://m.edsoo.ru/ff0d3a16
XUMHUYECKUX PEaKIUi

16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHHUS. https://m.edsoo.ru/ff0d3b88

17 XuMuuecKkre ypaBHEHUS bubmorexa HOK

yp https://m.edso0.ru/ff0d5708
Knaccudukanmst XuMUIecKux peakiuii
18 (coenuHeHuUs1, pa3ioKeHHs, 3aMeLECHUs bubmmorexa [OK
A P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 O06001IeHre u cucTeMaTU3aIys 3HaHUH 110 bubnuorexa [JOK



https://m.edsoo.ru/ff0d2a6c
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teMme: "[lepBoHauanbHbIE XMMUUECKHE
HOHATHS"

https://m.edsoo.ru/ff0d40c4

KonrponsHas padora Nel mo teme

bu6mmoreka [JOK

20
«IIepBOHaYaIbHbIE XUMUUYECKUE IIOHATHUS https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 Kucnopoa — sneMeHT 1 mpocToe BEUIECTBO. bubnuoreka [JOK
O30H -aJTOTPOITHAS MOIU(BUKAITUS https://m.edsoo.ru/ff0d448e
KHCIIOpO/1a.
Haxoxpaenue kucnopoia B mpupo/ie,
22 (dbuznveckue u XI/IMI/II‘)ICCKI/IG (f;OII;ICTBa bubmmorexa [JOK
https://m.edsoo.ru/ff0d4614
(peakuuu oxucienus, ropenne). OKCUabIL.
CriocoOpl Mosty4eHus: KUCI0po/ia B
93 1abopaTopuu U MPOMBIIUICHHOCTH. bubmmoreka [JOK
[Ipumenenue kucnopona. Kpyrosopor https://m.edsoo.ru/ff0d497a
KHCIIOpO/ia B IPUPO/JIE.
TernoBoi 3 PeKT XMMUIECKOI peaKIuu,
24 TEPMOXHUMHUYECKUE YPABHEHHUS, K30~ U bubmorexa HOK
p yp ’ https://m.edso00.ru/ff0d4790
SHIOTEPMUUYECKHUE PEAKIUU.
TomnuBo: yronb u MeTaH. 3arpsisHeHHE
25 BO3/lyXa, YCUJICHUE MapHUKOBOTO Y dexTa bubmmorexa [TOK
VXA, Y P ’ https://m.edsoo.ru/ff0d4c4a
pa3pylieHre 030HOBOI'O CJIOS
[TpakTruyeckas pabora Ne 4 o Teme
26 «[Tony4yenue, coOupanue, pacro3HaHue u bubmmorexa [TOK
i > p P https://m.edsoo.ru/ff0d4ae2
M3Y4YE€HHE CBOICTB KUCIOPOAa»
97 Boxopon — 351eMeHT U IIpOCTOE BEIECTBO. bubnnoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK

BOJIOPOJIa €r0 MPUMEHEHHE, CITOCOOBI

https://m.edsoo.ru/ff0d4dd0
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MOJTyYEHHUS.

29 Kucnots! u conu. bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
[IpakTuyeckas pabora Ne 5 o Teme
30 «[lony4yenne, coOupanue, pacro3HaBaHue u Bubmmorexa LIOK
N https://m.edsoo.ru/ff0d4f42
U3Y4YE€HHE CBOICTB BOJOPOIA»
N " bu6mmoreka [JOK
31 Mosspipiii 00bEM rasos. https://m.edsoo.ru/ff0d542e
Mousipabiii 00bEM razoB. Pacuérsl o bubnuoreka [IOK
32
XUMHUYECKUM YPABHEHUSAM https://m.edsoo.ru/ff0d4dd0
33 Mounsipabiii 00bEM razoB. Pacuérel o bubnmoreka [JOK
XUMHUYECKUM YPABHEHUSAM https://m.edsoo.ru/ff0d55a0
34 Ou3nyecKue 1 XMMHUYECKHE CBONCTBA BOJIBI. bubmiorexa LIOK
https://m.edsoo.ru/ff0d587a
Bopna kak pactBoputens. PacTBopbl.
35 Hacslennsie 1 HEHACHIIIEHHBIE PACTBOPBI. bubnuotexa [JOK
PactBopumocTs BemiecTs B Boze. MaccoBast https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE.
Posnb pacTBOpoB B IpupoOIE U B )KU3HU
yenoBeka. KpyroBopoT BOJIbI B IPUPOJE. bubnuotexa [JOK
36
3arpsi3HeHue NpUpoAHbIX BoA. OxpaHa u https://m.edsoo.ru/ff0d59e2
OYHUCTKA IPUPOIHBIX BOI.
[IpakTnueckast padora Ne 6 o reme
37 «IIpuroroBiieHrE paCTBOPOB C bubmuotexa [JOK
ONpeACIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
38 O06o00menre 1 cHCTEMaTH3alns 3HAHUH 110 bubmuorexa [JOK

temam: "Bo3ayx. Kucnopon. Ilousrue 06

https://m.edsoo.ru/ff0d5708
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okcuaax", "Bonopon. [lonsitue o kuciaorax u
comsx", "Bona. PactBopsl. [Tonstue 00
OCHOBaHUAX"

KontponsHast padora Ne2 o reme

bu6mmoreka [JOK

39
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcunpl. Knaccuduxaiust OKCHIO0B:
coJieoOpasyrolre (OCHOBHBIE, KHCIIOTHEIE, bubnuoreka [JOK

40
amM(pOTepHBIC) U HECOJICOOpa3yIOIHE. https://m.edsoo.ru/ff0d664e
Homenkiarypa okcuios.

41 duznuecKrue 1 XMUMUYECKHE CBOMCTBA bubmmoreka [JOK
okcuJ0B. [loyueHne okcumoB. https://m.edsoo.ru/ff0d664e
OcnoBanwust. Knaccugukanyss OCHOBaHMIA:

42 IET0YM U HEPACTBOPUMBIE OCHOBAHHS. bubmmoreka [JOK
Homenknarypa ocHoBanuii. [lonyuenue https://m.edsoo.ru/ff0d67ca
OCHOBAHMII.

43 dusnvecKkue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
OCHOBaHMM. https://m.edsoo.ru/ff0d67ca

a2 Kucnotsl. Knaccuduxanms Kucnor. bubnunoreka [JOK
Howmenxkmnarypa kucnor. [Tonydenue Kucior. https://m.edsoo.ru/ffOdfee2
Ouznyeckue U XUMHUIECKHE CBONCTBA

45 kuciot. Pag aktuBHoctn MetaiuioB H.H bubmmorexa [TOK

' o https://m.edsoo.ru/ffOdfee2
bekerosa.
Comu. Homenknatypa coseid. duznueckue u
46 XUMHUYECKUE cBOMcTBA coneil. [lomyuenue bubmmorexa [OK
N ' i https://m.eds00.ru/00ad9474
COJIEH.
[IpakTuueckas padbora Ne 7 "Penienue
bu6mmoreka [JOK
47 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME

«Baxnennme Ki1acchl HEOPraHUYECKUX

https://m.edsoo.ru/00ad9b7c
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COETUHEHUN.

I'enernueckas cBA3b MCXKIY KilacCcaMu

bu6mmoreka [JOK

48
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
O0001IeHrEe ¥ cCUCTEMATH3aIs 3HAHUN 110
49 TeMe "OCHOBHBIE KJIaCChl HEOPTraHUYECKUX bubmorexa [IOK
o P https://m.eds00.ru/00ad9ch2
COeIMHEHU I
KontponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HECOPTaHHYECKUX bubmotera [JOK
o P https://m.edsoo.ru/00ad9ela
coeIMHEHU I
[TepBbie TOMBITKY KIACCHPUKAITUN
XUMHUYECKUX ieMeHTOB. [loHnaTue o rpymnmnax
51 CXOIHBIX DJIEMEHTOB. DJIEMEHTHI, KOTOPLIE buGnnorexa [IOK
' ’ p https://m.edsoo.ru/00ad9ffa
00pa3yroT aMm(OoTepHbIE OKCHJIBI U
TUAPOKCH/IBI.
Ilepnonnueckuit 3akoH u Ilepnonnueckas
crucTeMa XMMHUYeCcKuX anmemMeHToB []. U.
59 MenneneeBa. KopoTkonepruoanas u bubnuotexa [JOK
JmHHOnepuoHas Gpopmsl [leproanueckoit https://m.edsoo.ru/00ada52c
CHCTEMBI XUMHUYECKHX 31eMeHTOB [[. 1.
MeHnpeneeBa.
Ilepuonp! u rpynmsl. @U3nyecKUii CMBICT
53 1o pSII[KOBOFOp;’(l)-IMe a, HOMEPOB IIeproaa 1 bubmorexa HOK
P pa, p p https://m.edsoo.ru/00ada52c
TPYIIIBI DJIEMEHTA.
54 Ctpoenue atomoB. COoCTaB aTOMHBIX sIJIED. bubnmoreka [JOK
H30TONBI. DAEKTPOHBI. https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
. bubmuorexa [JOK
55 nepBbIx 20 anemenToB [leproaunueckoit

cuctemsl [. 1. MenaeneeBa

https://m.edsoo.ru/00ada6bc
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XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10
ero noJjioxkeHuto B [leproanueckoit cucreme
. Y. MenneneeBa. 3aKOHOMEPHOCTHU

56 M3MEHEHHS Paguyca aTOMOB XUMHUYECKUX bubmmorexa HOK
pauty https://m.edsoo.ru/00ada824
9JIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIINaM U
MEePUOIaM.
3nauenue [leprnoanyeckoro 3akoHa A
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnunoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
DNEeKTPOOTPHULIATEIILHOCTEL aTOMOB
58 XI/IMI/I‘lI;CKI/II))( nJIEMEHTOB. Beepoccuiickast bubmorexa HOK
) P https://m.edsoo.ru/00adaab8
poBepoyHas padora.
Xumnueckas cBsi3b. KoBajgeHTHas (TosisipHas
59 Y HemoJIsipHasi) cBsi3b. Beepoccuiickas bubmmorexa [JOK
p ’ P https://m.edsoo.ru/00adaab8
MpoBepoUHas padora.
bu6mmoreka [IOK
60 HonHag xuMuueckas CBI3b
https://m.edsoo.ru/00adac34
bu6mmorexa [IOK
61 CrelneHs OKUCIEHUS
https://m.edsoo.ru/00adae28
62 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIINU bubmmorexa [TOK
peart https://m.edsoo.ru/00adb076
63 [Ipoueccsl OKHMCIIEHUST U BOCCTAHOBJIEHUS. bu6mmorekxa [JOK
OKHUCIUTEIN U BOCCTAHOBUTEIU https://m.edsoo.ru/00adb076
O0001IeHre 1 cUCTEMaTH3aMs 3HAHNUH 110
64 teMmaM: "CTpoeHue atoMa. XUMHYECKas bubnmorexa LOK
"' B ) https://m.edsoo.ru/00adaab9
CBSI3b
65 KontponbHast padora Ne4 o reme bubnuorexa [IOK
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«Ctpoenue aroma. XUMHUYECKasi CBS3bY

https://m.edsoo.ru/00adb486

N bu6mmoreka [JOK
66 O0001IeHre ¥ CUCTEMATH3AMS SHAHUH 1 httos://m.edsoo.ru/00adb33c
N bubnmoreka [JOK
67 O0001enre U cucTEMAaTH3aIMs 3HAHAN 1 https://m.edsoo.ru/00ad9ch?
. bubnmoreka [JOK
68 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne i/

Tema ypoka

[Tepuonnueckuii 3akoH. [lepuoanueckas
cHCTEeMa XMMHUYEeCKuX snemMeHToB /. 1.
MenneneeBa. CTpoeHHE aTOMOB.

3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, Kallusl, KAIbIIUS U UX
COEJIMHEHMI B COOTBETCTBUU C TIOJIOKEHUEM
snemeHTOoB B [lepronnueckoii cucreme u
CTPOCHUEM UX aTOMOB.

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEILECTB, OTHOCSAIIUXCS K
Pa3IMYHBIM KJ1accaM HEOPraHUYECKUX
COEIMHEHU, FTeHETUYECKas CBA3b
HEOpPraHMYECKUX BEIIECTB.

CrpoeHnue BeniecTBa: BUJIbl XUMHUYECKOU
CBsI3U. THUIIBI KPUCTAJUIMYECKUX PELIETOK,
3aBHCHMOCTH CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEMIETKU U BUIA
XUMHYECKOU CBSI3H.

KonrtponbHas padora Nel mo reme
«IToBTOpeHue u yriybiaeHne 3HaHUH
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kilacca»

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/00adb59e

bubmuoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6nmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6
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Krnaccudukanus XuMHYECKUX PEaKIHA 1O
Pa3IMYHbBIM NpU3HaKaM (110 YUCITY U
COCTaBY Y4YacTBYIOIIUX B PEaKIIUU BEUIECTB,
o TerIoBoMY 3G deKTy, 10 H3MEHEHHIO
CTETeHEN OKUCIICHUS XUMHUCCKUX
AJIEMEHTOB, 110 OOPATUMOCTH, IO YIaCTHIO
KaTaJin3aTopa). IK30- U SHIO0TEPMHUUECKUE
peaKuu, TePMOXUMUICCKUE YPABHCHHUS.

ITonstue o CKOpPOCTH XHUMHYECKOH PCaKInU.

[TonsTHE 00 OOpPATHMBIX U HEOOPATUMBIX
XUMHYECKHX peaknusx. [loHsaTue o
TOMOTEHHBIX U TeTEPOTCHHBIX PCAKITUSX.
[Tonstue o karanmse. [lonarue o
XUMHYECKOM paBHOBeCHHU. DaKTOPHI,
BJIMSIFOIIIME HA CKOPOCTh XUMHUYECKOM
PEaKIIMH U TOJI0KEHUE XUMHUECKOTO
paBHOBECHS.

bu6mmoreka [JOK
https://m.edsoo.ru/00adbch0

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28¢c

OKHCIUTETEHO-BOCCTAHOBUTETHLHBIC
peakIu, IEKTPOHHBIN OamaHC
OKHUCJIUTEIHHO-BOCCTAHOBUTEIHHOMN
peaxiuu.

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

CocrapneHnre ypaBHEHUN OKUCIUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIIUN C
HCIOJIb30BAHUEM METO/Ia SJICKTPOHHOTO
Oanmanca

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

10

Teopus 27AEKTPOTUTHYECKON JUCCOIHAIIIH.
DNEeKTPONUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
aHUOHBL. MeXaHU3M JIMCCOITUAIINN BEIIECTB
C Pa3TMYHBIMU BHJIAMH XUMUYECKON CBSI3H.

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

CrerncHb JucCCconalmm. CunbHEBIC U cIa0bIe
OJICKTPOJIUTEI.

Peakuuu noHHoro oomeHa. Y ciioBus
MPOTEKaHMS PEAKIUii HOHHOTO OOMEHa,

bu6mmoreka [JOK

11
MIOJIHBIE U COKPAILEHHBIE HOHHBIE https://m.edsoo.ru/00add448
YPAaBHEHUs pEaKIUil.
XHUMHYECKHEe CBOMCTBA KUCIOT U
12 OCHOBAHMII B CBETE IIPEACTABICHUIT 00 bubmorexa LOK
. pea https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAIITT
CBOICTBa KHCIOT, OCHOBAaHUH H COJICH B
13 CBETE IPEICTaBICHUI 00 bubnnoreka [JOK
3JIEKTPOJIUTUYECKON AUCCOIUALIUH. https://m.edsoo.ru/00add8b2
KauectBenHbie peakiiiy Ha HOHBI.
14 [TonsaTHE 0 TUAPOIU3E COJIEH Eubmiorexa OK
P https://m.edsoo.ru/00add9d4
15 ITpakTruyeckas pabora Ne 1. «Pemenune bu6nuorexa [IOK
JKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
O00011IeHNE U CHCTEMAaTH3aIisl 3HaHUH 110
16 TeMaM: "DIEKTPOIUTHIECKAS JUCCOIIUAIIHS bubmmorexa [TOK
’ p | ) https://m.edsoo.ru/00addd12
XUMUYECKHE peakllii B PacTBOPAx
KonTponbnas padora Ne2 no teme
17 «DIIEKTPOIUTHYECKAS TUCCOLIMALIS bubmmorexa LOK
P ) https://m.edsoo.ru/00addecO
XUMHYECKHUE PEAKIIUU B PACTBOPAX)»
OO01mast xapakTepUCTHKA TaJIOTeHOB.
Oco0eHHOCTH CTPOEHHS aTOMOB,
18 XapaKTepHbIEe CTENIEHU OKUCIICHHUS. bubmuorexa [IOK

Crpoenue u puznuecKre CBOMCTBA MPOCTHIX
BEIIECTB — raJIOT€HOB. XUMHUYECKHE
CBOICTBA Ha IpUMeEpE XJI0pa

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



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

(B3anMoJIeHiCTBHE C METAJLIIaMH,
HEeMeTaJUTaMH, IEJI0YaMH).

XinopoBogopoa. ColisiHast KUCIIOTA,
XUMHUYECKHUE CBOMCTBA, MOJIyYCHHE,
NpuMeHeHue. [lelicTBre xaopa u

bubmuoreka [JOK

19
XJIOpPOBOJIOPO/Ia HA OPraHU3M YEJIOBEKA. https://m.edsoo.ru/00ade104
Baxneriue Xaopuabl U UX HaX0XKICHUE B
MIPUPOJIE.

20 [IpakTuueckas padbora Ne 2 o teme bubnuoreka [IOK
«M3y4eHne CBOMCTB COJITHON KHCIIOTBL.» https://m.edsoo.ru/00ade348
Boruncnenus no ypaBHEHUSIM XUMHUECKUX

21 €aKLMii, eClIM OJMH U3 PeareHToB JaH B bubmorexa LIOK
P ’ p https://m.edsoo.ru/00ade488
HU30BITKE
O6mas xapakrepucTuka 31emMeHToB VIA-
rpynibsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,

22 XI;.YI;KTC HbBIE CTCIICHU OKII/:CJ'IGHI/IH bubmorexa [JOK

p p o https://m.edsoo.ru/00ade64a
CrtpoeHnue u ¢pu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — KUCIIOPOJIa ¥ CEPBI.
AIIOTpOITHBIE MOAM(UKAIIUHA KUCIOPOIa U
23 CEPEHI Elaxoncz[eHHe C(Ie): BI U €€ COC,HI/IIIj{eHI/II‘/’I bubmmorexa [TOK
ppl: p . https://m.edsoo.ru/00ade64a
B MpHpoie. XUMUYECKHE CBONCTBA CEPHI.

24 CepoBopopo, cTpoeHue, hu3ndeckue u bubnuotexa [JOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

o5 OKcupl cephl KaKk MPeICTaBUTENN bubnmoreka [JOK
KHMCJIOTHBIX OKCHJIOB. https://m.edsoo.ru/00adea28
Cepnas kucnota, pusndeckue u

. bubmuorexa [JOK

26 XUMHUYECKHE CBOKCTBA (00IIHE KaK

MNpEACTAaBUTCIIA KJIaCCa KUCIIOT U

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



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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27

28

29

30

31

cnenuduieckre). XMMHUYECKHE PEaKIuHy,
JIeXkalre B OCHOBE ITPOMBIIIJIEHHOTO
croco0a Moyiy4eHus: CEpHON KUCIOTHI.
[Ipumenenue cepHoit kucaoTel. Conu
CEPHOU KHUCJIOThI, KAYECTBEHHAs PEaKLUs Ha
Cynb(aT-HoH.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpelbl COeIMHEHUSMU CEPhI (KUCIOTHBIE
TOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB),
CHOCOOBI €ro MpeA0TBPAILCHUS.
Brrunciienne MaccoBoil 1071 BbIXOAa
MPOIYKTa PEAKIIHI

OO6mas xapakTepucTuka 31eMeHToB VA-
rpynnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTEIIEHU OKUCIEHUS. A30T,
pacrmpocTpaHeHue B pupojie, Gu3nIecKue
U XMMHYECKHe cBoicTBa. KpyroBopot azora
B IIPUPO/IE.

AMMUak, ero Gu3NYECKue 1 XUMUIECKHE
CBOMCTBA, OJIyueHHE U npuMeHenune. Conu
aMMOHWUS, UX PU3NUECKHE U XUMUYECKUE
CBONCTBA, NpuMeHeHue. KauecTBeHHas
peakiys Ha HOHBI aMMOHHUSI.

IIpakTuyeckas padora Ne 3 o Teme
«[Tomyuenue, cobupanue, paclio3HaBaHueE U
M3y4EHUE CBOMCTB aMMMAKa»

A30THas KUCI0Ta, €€ MOIyYeHHE,

(pI/ISI/ILIeCKI/Ie 1 XUMHYECKHE CBOMCTBA
(06IJ_II/IC KakK IMpEaACTaBUTECIIA KJIaCcCa KUCJIOT

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00adeeab

bu6nmoreka [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edso0.ru/00adf180

bu6mmoreka [{OK
https://m.edso0.ru/00adf306



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

U crienupuIecKue).

32

33
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Hcnonb3oBaHnue HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPAIIbHBIX
ynoOpeHuii. XuMHYeCKoe 3arps3HeHHE
OKpY>Karollel cpe/ibl COeAMHEHUSIMU a30Ta

docdop, amoTpoIHbIe MOIUPUKAIIUH
dhocdopa, pusznueckre 1 XUMUUIECKHE
croiictBa. Okcup dpocdopa (V) pusndeckue
Y XMMHYECKHE CBOMCTBA, MOJyYCHUE.

docdopHas kucnora GU3NIECKUe U
XUMHUYECKHE CBOWCTBA, ITOJyYSHHE.
Hcnonb3oBanue GochaToB B KauecTBE
MUHEPAJIBHBIX yI0OpeHU. 3arpsi3HeHue
MIPUPOIHOM cperbl hocdhaTamu

OOmas xapakTepucTuka 3nemMeHToB IVA-
rpynibl. OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapaKTepHbIe CTENIEHH OKUCIICHHS.
Yrnepoa, amuioTporHbie MOAUBUKAIIIH,
pacrpocTpaHeHHe B IpUpoie, PU3NIecKue
Y XUMUYECKHE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yriiepona B npupoze.

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxkcunpl yriaeposa, ux GU3NYECKue u
XMMHYECKHE CBOMCTBA, IEUCTBUE HA JKUBBIE
OpraHU3MBI, TIOJIYYCHHUE W IPUMECHCHHE.
DKOJIOTHYECKHUE TIPOOIEMBI, CBSI3aHHBIE C
okcuaom yriepoaa (1V), rumoresa
rJ100aTbHOTO MOTETICHUS KJIMMaTa,
MApHUKOBBIN 3P PEKT.

bu6mmorekxa [JOK
https://m.edsoo.ru/00ae006c¢c

37

VYronpHas KUCTIOTa U €€ COJH, X

bu6mmoreka [{OK



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00ae006c
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(bu3nuecKre U XUMHYECKUE CBOMCTBA,
noJjiyueHue u npumeHenue. Kauectsennas
peakuus Ha KapOOHAT-UOHBI.
Hcnons3oBanne kapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO03SIICTBE

[IpakTrueckas padota Ne 4 o Teme
"[Tonyuenue, cobupanue, pacrmo3HaBaHUE U
M3Y4YE€HHE CBOICTB YIIIEKHCIIOTO ra3a.
KadecTtBeHHas peakius Ha kKapOoHAT-HOH"

[TepBoHavasbHBIC TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK O
coenuHeHusx yraepoaa [Tpuponusie
MCTOYHHKH YTJIEBOJOPOIOB (yroJb,
NPUPOJHBIN ra3, HeTh), IPOIYKTHI UX
nepepaboTku (OEH3UH), X POJIb B OBITY U
MPOMBIINIJICHHOCTH.

Kpemuuii, ero pusudeckre u XuMHUECKHE
CBOICTBA, Oy4YE€HUE U IPUMEHEHHE.
Coenunenus kpeMHus B npupoje. O0miue
npencrasieHus 06 okcuae kpemuus (V) u
KpeMHUEBOU KUCIIoTe. CHITMKATHI, UX
HCIIOJIb30BaHUE B OBITY, B
MPOMBINIUIEHHOCTH. BakHelmue
CTpOUTENbHBIE MaTEPHUATIb: KEPAMUKA,
CTEKJIO, IIEMEHT, OETOH, KEIE300ETOH.
[TpoGiembl 6€30MacHOTO MCTIOTH30BAHMS
CTPOUTENBHBIX MaTepUAIOB B
TIOBCETHEBHOM KU3HH.

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

bubmuoreka [JOK
https://m.edsoo.ru/00ae027e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

[Tpaktuyeckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TEME

bubmuoreka [JOK

41 .
«BaxHeinme HeMeTaJJIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHCHH S
O06o001IeHre U cucTeMaTU3alus 3HaHUH 110
" . bubmuoreka [JOK
42 Teme: "BaxHeillne HeMeTalIbl U UX
| https://m.edso0o.ru/00ae0dOa
COCIMHCHHS
Kontponbnas padota Ne3 no teme
. bubmuoreka [JOK
43 «BaxuHelnme HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COCJIUHECHHU S
OO6m1ast XxapakTepruCcTHKa XUMHYECKHUX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nonoxxenus B [lepuoanyeckon cucreme

44 xumudeckux asementoB .. MeneneeBa bubmuorexa [JOK
U cTpoeHust aToMOB. CTpOeHUE METAIIOB. https://m.edsoo.ru/00ae103e
Meramueckas CBsA3b U METAJNIMYECKAsT
Kpuctajumueckas pemeérka. dusnueckue
CBOMCTBa METAJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

45 ONEeKTPOXUMHUYECKHUH psia HaNPSKEHUH bubmmorexa [TOK

P p p https://m.edso00.ru/00ae1156
METaJIJIOB
OO6mme crmocoOb! MOTYyYeHUsT METAJLIOB.

46 CmuniaBsl (CTalb, YyTYH, TIOPATIOMUHUH, bubnunoreka [JOK
OpoH3a) U UX IPUMEHEHHUE B OBITY H https://m.edso00.ru/00ae1156
MIPOMBIIIIICHHOCTH.

47 [lonsiTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE bubnmoreka [JOK
CIOCOOBI 3aIIUTHI KX OT KOPPO3UHU. https://m.eds00.ru/00ae1278

48 [I{erounbIe METAIUIBL: ITOJIOKEHUE B bubnuorexa [JOK

HepHOﬂHQCCKOﬁ CUCTEME XUMHUYCCKUX

https://m.edsoo.ru/00ael4b2
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anemenToB J[.M. MenneneeBa, ctpoeHue ux
aTOMOB, HAXOKJICHUE B MIPUPOJE.
dusnyeckue 1 XMUMHUECKHE CBOMCTBA (Ha
IpUMepe HATPUS U KaJus).

Oxcupl U TUIPOKCUIBI HATPUSL U KaJIusl.

49 [IpuMeHeHHE MIETOYHBIX METAIIIOB U UX bubmmorexa [JOK
. https://m.edsoo.ru/00ae14b2
COCIMHCHHIA.
[llenouyHo3eMenbHBIC METAIIBI MAaTHUM U
KaJbLUW: noJjioxkeHue B [lepuoanueckom
50 CUCTEME XMMHUYECKUX deMeHToB J1. 1. bubnmoreka [JOK
MenpeneeBa, CTpPOEHUE UX aTOMOB, https://m.edsoo.ru/00ae15e8
HaxoJXKJIeHHE B npupojie. DU3NUeCcKue u
XHMHYECKHE CBOMCTBA MarHus U KaJbIIHsl.
51 Baxxneiime coeIMHEHUS KaJIbIIHs Bubmorexa LIOK
https://m.edsoo.ru/00ae15e8
52 XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHHS Bubnuorexa LIOK
https://m.edso00.ru/00ae1886
O06o00mIeHre u cucTeMaTH3aIys 3HaHUH 110
53 teme: «lllemounsle u [llemouHo3eMeNbHBIC
METaJLTbI»
AsromunMit: monoxenue B [lepuoanyueckoit
CHUCTEeMe XUMUYeCcKuX dremMeHToB J1.11.
54 MenpeneeBa, CTpO€HHE aTOMa, HAX0XKIEHUE bubamorexa [OK
https://m.edsoo.ru/00aelc64
B nipupoae. Pu3nveckre U XUMHIECKHe
CBOICTBA aTIOMHHHS.
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUJPOKCHU]IA ATTFOMUAHHS. https://m.edsoo.ru/00aelc64
56 Kenezo: nonoxenue B [lepnonnueckoit bubnmnoreka [JOK

CHUCTEME XUMUYECKuX 3emMeHToB J1.1.

https://m.edso0.ru/00ae1d86
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MeneneeBa, CTpoeHUE aTOMa, HAXOXKICHUE
B npupojie. Pu3nuecKre 1 XUMUUYECKHE
CBOICTBA JKeje3a.

S7

Oxkcuabl, Tuipokcuipl u conu xenesa (1) u
xenesa (l11), ux cocras, cBoiicTBa u
MOJTyYCHHUE.

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6
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59

60

Oxcupl, THIPOKCUIBI U cosn kene3a (1) u
xenesa (l11), ux cocras, cBoiicTBa 1
MOJTy4eHUE.

O000111eHE U CUCTEMATH3alUs 3HAHUI 110
TeME «AJIFOMUHMI U €r0 COeTNHEHUY,
«XKene3o u ero coenMHEHN

[IpakTuueckas paborta Ne 6. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«BaxxHelme MeTaibl U UX COSTUHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae35e6

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

61

Brrancnenus mo YpaBHCHUAM XUMHNYCCKUX
peaKHHﬁ, €CJIM OAVH U3 pCarcHTOB AaH B
HU30BITKE UIIH COACPKUT IPUMECH.
Brruncienus maccoBoit J0JIM BBIXOJa
MMpOAYKTa pCaKInun

bu6mmorexa [IOK
https://m.edsoo.ru/00ael750

62

O000I1IEHNE U CUCTEMATHU3AIINS 3HAHUH 110
TeMme: "BaxxHelmme MeTaibl 1 UX
coenuaeHud"

63

64

Kontponbnas pabora Ne4 o teme
«Baxuelnme MeTayibl U UX COCTUHEHUS)
BemiectBa u Marepuanbl B HOBCEIHEBHOM

’KM3HHU 4eloBeka. be3omacHoe
HUCIIOJB30BaAHHEC BEIICCTB U XUMHUYCCKUX

bu6nmoreka [JOK
https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae35e6
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peakuwii B 6bITy. [lepBas momoiup npu
XUMHMUYECKHUX 0KOTaxX U OTPaBICHUSX.

XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH

bu6mmoreka [JOK

o CPeEl (IPEACIbHa A0MYCTHMAS ! https://m.eds00.ru/00ae4270
KOHIIeHTpauus Bemects (nanee — [1/1K).

66 Posib xvMHM B pelIeHUH SKOJIOTHYECKUX 1 bubnunoreka [JOK
npo0iem https://m.eds00.ru/00ae4270

67 PezepBHblit ypok. O60011eHNE U 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c

68 PezepBHbiit ypok. O6001eHne u 1 bubnuoreka [IOK
CUCTEMATH3alMsl 3HAHUU https://m.eds00.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA:

1. Xumus. 8 kiace: ydeOHUK J1j1s1 0011eoOpa3oBaTeIbHbIX opranusamnuit/ I'.E.
Pymzutuc, @.I'. ®enbaman.- M. [Ipocsemenue, 2018r

2. Xumus. 9 kiacc: yaeOHUK 11 o01ieo0pa3oBaTeabHbIX opranusamuit/ I'.E.
Pymsutuc, @.I'. ®enpaman.- M. [Ipocsemenne, 2018r

3. SAKunacc - https://www.yaklass.ru/?%045

METOIUYECKHUE MATEPHUAJIBI 1JI1 YUYUTEJISA:

1. Meroauueckoe nocobue. Xumus. 8-9 kinacchl 6a30BbIN ypoBeHb (2022 T.)
- https://edsoo.ru/mr-himiya/
2. Merogmdeckoe  mocobme. IlpemomaBaHme — €CTECTBEHHO-HAYYHBIX

MIPEAMETOB B YCJIOBHUSAX OOHOBJIEHHUS COJEpkKaHUs 0OLIEro 0Opa3oBaHUs.
5-9 knaccer (2021 r.) - https://edsoo.ru/mr-himiya/

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH

MHTEPHET:

1. bubmuoteka I{OK - https://urok.apkpro.ru/

2. Konctpykrop pabounx mporpamm - https://edsoo.ru/konstruktor-rabochih-
programm/

3. PDII - https://resh.edu.ru/

Yuu.py - https://uchi.ru/

5. SKmacc - https://www.yaklass.ru/?%045
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