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INOACHUTEJIBHASA 3ATINCKA

[IporpaMma mo XMMHH Ha YpPOBHE OCHOBHOI'O OOIIEro 0oOpa30BaHUsS COCTABICHA HAa OCHOBE
TpeOoBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETo
obOpasoBanms, mnpencrtaBieHHbIX B PI'OC OOO, a Takxke Ha oOcHOBe (emepanbHON paboueit
MPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHICIIIUH IPENoJaBaHUs y4eOHOTO mpenMera «XHUMHUS» B
oOpa3oBaTenbHbIX opranu3anusix Poccuiickoir @eneparium.

[IporpaMMa mo xumMuu Aa€T MpeAcCTaBiIeHHE O LesIX, oOmiel crpareruu oOydyeHwus,
BOCIHUTAHMSI W Ppa3BUTUSA OOy4alOUIUXCS CpPEICTBAMH y4eOHOro mpeaMeTra, YCTaHaBIUBAET
00s13aTeNIbHOE TIPEMETHOE COJCpKAaHUE, MPEIyCMAaTPUBACT pacHpeAesieHHe €ro Mo Kiaccam Hu
CTPYKTYpUPOBAaHHUE I10 pa3zesiaM U TeMaM [pOorpammbl 110 XMMHUH, ONPEAETISAET KOJIUUECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKH COJCPKAHMS, PEKOMEHAYEMYIO IIOCIEA0BATEIIbHOCTh H3yYEHUS
XUMHH C Y4ETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O0YyYaroInXcCs, ONMPEAeIsieT BO3MOXKHOCTH NpEAMeTa U peau3aluu
TpeOOBaHUII K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTENIbHOW MPOTrpaMMbl Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, a Takke TpeOOBaHUN K pe3ysibTaraM OOy4eHHUs XUMUU HAa YPOBHE
1enei M3ydeHHWs TMpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOM  N1€ATEIbHOCTH
00yJaroIerocs 0 OCBOCHUIO YIeOHOTO COJICPIKAHMSL.

3HaHWEe XMMHHU CIYXHT OCHOBOH st (pOPMHUPOBAHUS MHUPOBO33PEHHUsSI OOYUAIOUIETOCs, €ro
MPEJICTABICHU O MaTepUaJIbHOM €IUHCTBE MHUpA, BAXHYIO POJIb UIPalOT (OopMHUpyeMble XHUMHEH
MIPEJICTABJICHHS] O B3aUMOIIPEBPALLEHUSX DHEPTUU U 00 SBOJIONUHU BEIIECTB B IPHUPOJE, O MYTIX
pereHust rI100anbHBIX TPOOIEM YCTOMUUBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, JHEPTETHUECKOM,
MUIIEBOH 1 YKOJOTHYECKON 0€30MacCHOCTH, PO0IeM 37JpaBOOXPAaHECHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pean3aliid BO3MOXKHOCTEH Ui camMopa3BUTUA U (POPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 001mel 1 (yHKIMOHATBHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHME MBIIUICHHS M TBOPYECKHUX CIIOCOOHOCTEH OOyYaroImuxcs,
HaBBIKOB MX CaMOCTOSITEIbHON yueOHOM JesaTeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATENbCKUX
yMeHUH, He0OXOAUMBIX KaK B MTOBCEIHEBHON KM3HU, TaK U B IPOPECCUOHATBHOMN NesTeIbHOCTH;

3HAKOMHUT CO CHeu(UKON HAyYHOTO MBILIUICHHUS, 3aKJa/IbIBAET OCHOBBI IIE€JIOCTHOIO B3IUIAJA
Ha E€IUHCTBO NPUPOJBI U 4YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTalloM B (opMHpOBaHUH
€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH 00YYaIOLINXCS;

CIOCOOCTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE 00pa30BaHUe 00ydarOIUXCsl.

JlanHble HampaBiieHUs B OOYYEHMM XUMHUHU OOECHEeYMBAIOTCS CHEUMPHUKON coaepkaHus
y4eOHOro mpeaMera, KOTOPbIM SBJIsEeTCS MeAaroruuyecky afanTHPOBAHHBIM OTpa’keHHEM 0a30BOii
HayKH XMMUU Ha ONPENIETIEHHOM JTalle €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOI'O 0O0IEro oOpa3oBaHHsS OPHEHTHPOBAH HA OCBOCHHE
OOy4arolMMUCS CUCTEMBbI NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB HEOPraHMYECKON XUMHHU U
HEKOTOPBIX OTJIETbHBIX 3HAUUMbIX TOHSITHI OPraHN4eCKON XUMHH.

CrtpykTypa copepikaHUsl HpOTpaMMbl 10 XMMHUU C(HOPMHpPOBAHA HA OCHOBE CHUCTEMHOTO
noaxoja K e€ uzyuenuto. ConeprkaHue CKIaJAbIBAETCS U3 CUCTEMBbI MOHATUH O XMMHUECKOM JIEMEHTE
U BEIIECTBE U CHUCTEMbl NOHIATHA O XuMUYeckod peakiuu. OOe 3TU CUCTEMBI CTPYKTYpHO
OpPraHM30BaHbl IO MPHUHIMITY MOCIEIOBATEILHOTO DPA3BUTHUS 3HAHMM HA OCHOBE TEOPETUUYECKUX
IIPEICTAaBICHUM PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHMH aTOMa U XUMHUYECKOH CBSI3U;

— MpeACTaBIeHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHMS pPacCMaTPUBAIOTCSI HA OCHOBE OMIIMPUYECKH IOJIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIENIOBATEIBHO OT OJAHOTO YPOBHS K JPYrOMY, BBITIOTHSS
(GyHKIIMU OOBSCHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BELLIECTB.

OcBoeHne MPOrpaMMbl IO XHMHH CHOCOOCTBYET (DOPMUPOBAHHMIO NPEACTABICHUS O
XUMUYECKOM COCTaBIIOIIEH HAydyHOM KapTHHBI MHUpAa B JIOTUKE €€ CHUCTEMHON IIPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHHUs K HAy4YHOMY 3HAaHUIO M METOJaM IO3HAHWS B Hayke. M3yueHue xumuu
MIPOUCXOJUT C MPHUBJICUYCHUEM 3HAHUN U3 paHee U3YyYEHHBIX yueOHBIX MpeamMeToB: «OKpyKaroluii
Mup», «buonorus. 5-7 knacces» u «®@u3nka. 7 Kiaacey.

[Ipu M3ydyeHUM XUMHUH MPOUCXOAUT (OPMHPOBAHME 3HAHHI OCHOB XMMHYECKOM HAayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUUYECKON JIEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO U3
KOMITOHEHTOB MHPOBOW KYJBTYpHI. 3aaua y4eOHOro MpeMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIMX (AKTOB, MOHSATHI, 3aKOHOB M TEOPETUYCCKUX MOJIOKECHUH,
JTOCTYIHBIX 0000IIEeHNT MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAyKH, B IPUOOIICHUN K HAYYHBIM
METOJIaM MO3HAHMSI MIPU U3YUYEHHUU BEUIECTB U XUMUYECKUX peakiui, B GOpMUPOBAHUM U PA3BUTHU
MO3HABATENbHBIX ~YMEHUH W HMX MNPUMEHEHUH B y4eOHO-TIO3HABATENbHOM U y4yeOHO-
HCCIIEIOBATENILCKON JIESTEIIbHOCTH, OCBOSHUM MpPaBHJI 0€30MacHOro OOpalieHHsl C BElECTBAMHU B
MMOBCEJHEBHOW KU3HU.

[Ipy w3ydeHWHM XUMHHM HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS BaXHOE 3HAYCHHE
MPUOOPENU TaKue 1IEH, KaK:

— (dopMUpOBaHHE HHTEUIEKTYAIbHO DPAa3BUTOM JIMYHOCTH, TOTOBOW K CcamMo00pa3oBaHUIO,
COTPYZHUYECTBY, CAMOCTOSITEIbHOMY HMPUHSATHIO PEIICHH, CIIOCOOHOH aganTupoBaThcs K OBICTPO
MEHSIOLUMCS YCIOBUSIM YKU3HU;

— HampaBJICHHOCTb OOy4YeHHUsT Ha CHCTeMaTHdyeckoe MpuoOIeHre oOydarommxes K
CaMOCTOSITENILHOM MO3HABATEIbHOU NEATEIbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (POPMHUPYIOIIUM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— olecrieueHue YCIIOBHH, CHOCOOCTBYIOUNIMX MPUOOPETEHHIO OOYYAIOUMMHUCS — OIIBITA
pa3HOOOpa3HOW [1eATENbHOCTH, MO3HAHUS W CaMONO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

— (¢opmupoBaHue o0meil (yHKIMOHATBHOM M €CTeCTBEHHO-HAY4YHOH TI'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH U OLICHUBATH SIBIECHUS OKPYXKAIOIIEro MHUpA, MCIOJIb3Ysl 3HAHUS U OIIBIT,
MIOJIyYE€HHBIE TIPU U3YUYEHUU XUMUH, IPUMEHSTh UX IPU PELICHUH MPOoOJieM B MOBCEAHEBHOMN JKU3HU
U TPYZIOBOM J1€ATENbHOCTH;

— (¢opmupoBaHHE y OOyYarOIUXCAd T'YMaHUCTHUYECKMX OTHOIIEHHWH, NMOHMMaHUS IEHHOCTU
XUMUYECKUX 3HAHUM JUId BBIPAOOTKM SKOJOTMYECKH I€J1IeCO00pa3HOro IMOBEAECHUS B OBITY HU
TPYJAOBOH AESITEILHOCTH B LIEJSIX COXPAHEHUS CBOETO 370POBbsI U OKPYXKAIOIIEeH MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBAIIMU K O0yUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO Ha
OCHOBE yCBOEHHS OOIIEUETOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Hpoduiis u
HaNpaBJICHHOCTHU JajIbHEUIIEro 00yUeHHs.

OOmiee 4yuCIIO YacoB, OTBENEHHBIX JJS M3YYEHHMs XUMHHM Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanwus, coctapiser 136 dacoB: B 8 kiacce — 68 4yacoB (2 9aca B Hemenmo), B 9 kiacce — 68
4acoB (2 yaca B HEJIETIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBOoHaYaJIbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XUMHM B )KM3HU YEJIOBEKA. XMMHUS B CUCTEME HayK. Tena U BenlecTna.
du3nyecKkue CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BemecTB. IloHaTne o MeTogax no3HaHus B
xumuu. Yncreie BemecTBa U cmecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYNbl. XUMUYECKUE 3J1eMEHThl. CUMBOJIBI XUMUYECKHUX 3JIeMEHTOB. [IpocThie u
CJIOKHBIE BeleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmyina. BaneHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENIbHAsA aTOMHAsl Macca. OTHOCUTENbHASI MOJIEKYJIsIpHas Macca. MaccoBas
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Moisib. MossipHass macca. B3auMocBsA3p KoMuecTBa, Macchl U 4ucia
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo opMynamMm XMMHUECKUX COSAMHEHUI.

du3nyeckue M XUMHUYECKHME SBJICHUS. XHUMHUECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpaHEHHsS Macchl BellecTB. XuMUYeckue ypaBHeHus. Kiaccuduxainuss XUMUYECKHX peakIuii
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XHMHYECKOH TMOCYHOH, mpaBmiaMH paboThl B J1aboparopuud U NpuEMaMu
oOpamieHusi ¢ J1adopaTopHBIM O0OpPYIOBaHHMEM, H3yYCHHE W ONHCAaHHE (PU3MUECKUX CBOMCTB
00pa3I0B HEOPraHUYECKUX BEIeCTB, HaOMIOAeHHE (QuU3nYeckuX (IUIaBICHHE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYIKe, KUIEHHWE M KOHJEHCAlMs BOJIbl) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBAHUE METHOW MPOBOJIOKH, B3aMMOACUCTBHE Mela C KHCIOTOW) SIBICHUH, HAOIIO/ICHHE U
ONMCAaHHE MPU3HAKOB NPOTEKAHUS XMMMUECKHUX peakUMil (pa3jiokeHHe caxapa, B3auMOJeHcTBHE
CEepHOIl KHUCIOTHI C XJopuaoMm Oapusi, paznoxenue ruapokcuaa meau (ll) mpu HarpeBanuwm,
B3aMMOJIeIiCTBHE kene3a ¢ pacTBopoMm conu menu (ll), usyuenme cnocoboB pasneneHusi cmeceil: ¢
MOMOIIIbI0 MAarHuTa, (GUIBTPOBAaHWE, BBHIIAPUWBAHHUE, IUCTHIUIALMS, XpoMaTorpadus, NpoBeIeHHE
OYNCTKH TIOBapeHHOW CcOJIM, HaOJIOJeHWEe U ONHCAaHWE pE3yAbTATOB MPOBEACHUS OIIBITA,
WUTIOCTPUPYIOIIET0 3aKOH COXPAHEHUs MacChl, CO3/JaHNe MoJieNiell MOJIeKyT (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucmopoa — asiaeMeHT M MpoCTO€ BELIECTBO.
Haxoxpaenue kuciopona B mpupojie, pU3MYECKUE M XUMHUYECKHE CBOICTBa (peakiuu TOpEHus).
Oxcunpl. Ilpumenenune kuciaopopa. CrocoObl MOMy4eHHUs KHUCIOpoJa B JIAOOpPaTOpUU U
NpOMBINIIEHHOCTH. KpyroBopoT kuciopoga B mnpupoae. O30H — aoTponHas MOIUGPUKAIMS
KHCJIOPOJIa.

TemnoBoit »¢¢dekr XUMHYECKOH peakiuu, TEePMOXUMHYECKHE ypaBHEHHUS, D3K30- U
SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: Yrodb M METaH. 3arps3HEHUE BO3[yXa, YCUJIEHHUE
MApHUKOBOTO 3 deKTa, pa3pyLIeHHe 030HOBOT'O CIIOA.

Bogopon — anemeHT 1 npoctoe BemecTBo. Haxoxaenue Bogopoaa B nmpupojie, pusudeckue u
XUMHUYECKHE CBOICTBa, MPUMEHEHHE, CTIOCOObI nonydeHus. Kucnotsl u conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

Odusnyeckue cBolicTBa Boabl. Boma kak pactBopurens. PactBopbel. HacellieHHbIE 1
HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BemecTB B BOJe. MaccoBast 10l BEIIECTBA B PACTBOPE.
Xumuyeckue cBorcTtBa BoAbl. OcHoBaHus. Posib pacTBOpOB B MPUPOAE M B KU3HHM YEITOBEKA.
Kpyrosopot Bozs! B ipupoie. 3arpsa3HeHre NPUPOAHBIX BOJ. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccupukanuss Heopranuyeckux coeauHenuil. Okxcuabl.  Kiaccudukanus OKCHAOB:
cosieoOpasyromre (OCHOBHBIE, KHCIOTHBIE, am(pOTepHbIe) U HecojeoOpasyromue. HoMmeHnkmnarypa
okcu0B. du3nyeckne 1 XUMUYECKHE CBOKMCTBA OKCUIOB. [lonmyyeHne okcuaos.



OcnoBanmst. Kraccupukanuss OCHOBaHMIA: INENOYM M HEPACTBOPHUMBIC OCHOBAHMAL.
Homenkiarypa ocHoBaHui. @usnyeckue U XMMHYECKUE CBOWCTBAa OCHOBaHMU. Ilomydyenue
OCHOBaHUM.

Kucnorsl. Knaccupukanus kucinor. Homenxiatypa kuciaor. ®dusznueckue U XUMHUUYECKHE
cBorictBa kucnot. Psan akruBHoctu metamuioB H. H. bekerosa. [losmyuenue Kucior.

Conu. Homenkinarypa coneil. @u3znueckue u XuMuieckue cBoictsa coseil. [lonydenue coneil.

I'enernyeckas CBA3b MEXKAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE ONpeJeNiCHHE COJCepKaHUs KHUCIOpoJa B BO3AyXe, IMOJIyudeHHE, COOMpaHHe,
pacrno3HaBaHME€ W M3yYEHUE CBOMCTB KHUCJIOpOZJAa, HAOJIOJEHUE B3aUMOJICHCTBUS BEILIECTB C
KHUCJIOPOAOM U YCIIOBHMSI BO3HUKHOBEHHUS U IpPEKpalleHHUs TropeHus (mokapa), O3HaAKOMJIEHHE C
o0pa3liaMu OKCHJOB U ONKCAHHE UX CBOMCTB, MOJyYEHHE, COOMpaHME, PACIO3HABAHUE M M3Y4YEHUE
CBOMCTB BojJiOpoaa (ropeHue), B3aumojeicTBue Bojopoga c¢ okcupom wmemu () (Bo3moxkHO
WCIOJBb30BAHUE BHJICOMATEPUANIOB), HAOIIOAEHHWE OOpa3lOB BEIIECTB KOJIMYECTBOM 1 MOJb,
HCCIIeIOBaHNE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHON PaCTBOPUMOCTbBIO, IPUTOTOBIICHUE
pPacTBOpPOB € ONPEACIEHHON MacCOBOW AOJEM pacTBOPEHHOIO BEUIECTBA, B3aMMOJECHCTBHE BOJBI C
MeTajulaMu (HaTpueM M KajbliieM) (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), UCCIIEOBAHUE
00pa3loB HEOPraHWYECKUX BEHIECTB pa3IMYHBIX KJIACCOB, HAONIOJICHHE HM3MEHEHHUS OKPAaCKU
MHJMKAaTOPOB B pacTBOpax KHUCIOT W LIejoued, u3ydeHue B3aumojenctBus okcuaa meau () c
pacTBOPOM CEPHOM KHCIOTHI, KHCIOT C MeETalUlaMM, PEakUMi HeUTpanusanuu, IOJydeHHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJHOIO0 MeTajlla APYT'MM M3 pacTBOpPa COJIM, PELICHHUE
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxHeHme KiIacchl HEOPraHUYECKUX COSIUHEHUIN.

Ilepuoanyeckuii 3akoH u Ilepuoamyeckas cucrema xumMHYecKux djementoB /I, H.
Menpeneesa. Crpoenne aroMoB. XHMH4YeCKasi CBsA3b. OKHCIHMTEIbHO-BOCCTAHOBHUTE/IbHbBIC
peaknuu

[lepBble MONBITKK KiIAaCCH(PHUKAINU XMUMHUYECKHX DJIEMEHTOB. [loHSATHE O Tpynmax CXOIHBIX
2JIEMEHTOB (ILEJIOYHbIE U LIEJIOYHO3EMEIbHbIE METAJIbl, AJIOI€Hbl, MHEPTHBIEC T'a3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUIBI U THIPOKCHUIBI.

ITepnonnueckuit 3akoH. Ilepruoanyeckas cucrema xumuueckux dauemeHToB 1. . Menneneesa.
Kopotkonepuoanas u nimuaHonepuoanas Gopmsl [leproguueckoit CUCTEMbl XMMHUECKHUX 3JIEMEHTOB
J. . Menneneesa. Ilepuonsl n rpynnsl. PU3NMYECKUH CMBICH NOPAIKOBOTO HOMEpPA, HOMEPOB
IIepHoJa U rPYIIbI DJIEMEHTA.

Crpoenne atomoB. CoctaB aromMHbIX saep. M3oronsl. DnekTpoHbl. CTpOEHHE AIIEKTPOHHBIX
00010uek aToMOB TepBbIX 20 XumMu4eckux ieMeHToB [lepuoandeckoit cuctemsl J{. . Menneneena.
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTa IO €ro mnoioxkeHuro B llepuonnmueckoi cucreme [ .
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMS paguyca aTOMOB XMMHMUYECKHUX 3JIEMEHTOB, METAIUIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJAM.

3nauenue [lepunogumyeckoro 3akona u Ileprognueckoil CHCTEMBI XUMHUYECKHX 3JIEMEHTOB IS
pa3BuTusA Hayku U npaktuku. 1. M. Menzaenees — yd€HbBIN U Tpak1aHNH.

Xumuueckas cBsi3b. KoBasieHTHas (MOJIsIpHAs M HETOJSIPHAsS) CBSI3b. DJIEKTPOOTPHUIIATEIBHOCTD
XUMHUYECKHX IEMEHTOB. VIOHHas CBS3b.

Crenenp okucieHnsa. OKHCINTEIbHO-BOCCTAHOBUTENBbHBIE peakiuu. [Iponeccsl okuciaeHus u
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe o0pa3I0B BEUIECTB METAJIIOB M HEMETAIJIOB, B3aUMOJEHCTBHE THAPOKCH A LIMHKA C
pacTBOpaMM KHUCIJIOT M IIEJI0YEH, TPOBENCHHUE ONBITOB, MITIOCTPUPYIOIINUX MPUMEPBI OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIUil (TOpeHue, peakiuy pa3IoKeHHs, COSAUHEHUS).

Mesicnpeomemmuoie céasu



Peanu3zanus MeXnpeaMETHBIX CBA3EH MPU U3YYEHNUU XMMHHU B 8 KJIacCe OCYLIECTBIIAETCS YEPE3
UCTOJb30BaHMUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TIOHATHHA, TaK U TOHATUH, SBISIOMIUXCS
CHUCTEMHBIMH JJISl OTJENIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuire ecTeCTBEHHO-HAY4HbIE MOHATHUSA: Hay4yHbIH (hakT, TUIOTE3a, TEOpHs, 3aKOH, aHAJu3,
CHHTE3, KiIacCu(UKaus, MIepuoANYHOCTh, HAOIIOJCHHUE, IKCTIEPUMEHT, MOJCITUPOBaHNE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE.

@dusuka: wmarepus, aroM, OJJEKTPOH, INPOTOH, HEUTPOH, HOH, HYKIHZA, H30TOIbI,
palMOaKTUBHOCTb, MOJIEKYIIA, JJICKTPUYECKUH 3apsi, BEIIECTBO, Te0, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, ra3, (U3nuecKue BeIUUNHBI, €TUHHUIIBI U3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/161, COHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalIbl, TOPHbIE MOPOJIbI, IMOJE3HBIE UCKOIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XUMHYeCKasi peakuusi

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrteMa xumuueckux snemenToB Jl. 1. Menaeneena.
CrpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMMUYECKHUX JJIEMEHTOB IIEPBBIX TPEX
IIEPUOJOB, KaJWs, KaJbLUsi M HMX COCIMHEHUN B COOTBETCTBUU C IIOJIOKCHHEM DJJIEMEHTOB B
[Iepnonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOM CBA3M. THUIBl KPUCTAJUIMYECKUX PEIIETOK,
3aBMCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BUIa XMMUYECKOH CBSI3H.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIEeCTB. XUMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K pa3IuM4HbIM KJIaccaM HEOPraHWYECKUX COEIMHEHUM, TeHETHYecKas CBS3b
HEOpPraHUYECKUX BEIIECTB.

Knaccupukanus XMMHYECKUX pEaKUMH MO pa3IM4YHbBIM IpHU3HAKaM (IO YHUCIYy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((}EKTy, 10 U3MEHEHUIO CTEIeHEeNH OKHCICHUS
XUMHYECKHUX JIEMEHTOB, 10 OOPAaTUMOCTH, MO YYaCTHUIO KaTaln3aTropa). JK30- U IHIAOTCPMHUYCCKUE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

Ilonatue o ckopocTH xuMHUeckod peakuuu. IloHsTHE 00 OOpaTMMBIX W HEOOpPaTHUMBIX
XUMHUYECKHUX peakiusax. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusx. [lonarue o xaranmse.
[TonsTe o xuMuyeckoM paBHOBecuU. PaKTOPbI, BIMSIONINE HA CKOPOCTh XUMHUYECKON pEeaKluu U
MI0JIO)KEHHE XMMHUYECKOTO PaBHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM, AJIEKTPOHHBIA  OallaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENbHON peakuuu. (CocCTaBleHHE YpaBHEHHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust >MEKTPOTUTHUECKON AMCCOLMAIMM. ODJIEKTPOJIUTHl W HEDJIEKTPOJIuThl. KaTnosl,
aHUOHBI. MexaHM3M IMCCOLMALMN BEUIECTB C PA3NMYHBIMM BHJAMH XUMHUYECKOW cBA3H. CTENeHb
aucconyanui. CUIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

Peakuuu moHHoro obmeHa. YcCiloBUS NpPOTEKAaHUS peaKklUUid HMOHHOrO OOMEHa, IOJIHbIE U
COKpallléHHbIE HOHHBIE ypaBHEHMs peakuuii. CBONCTBA KHCJIOT, OCHOBAaHMW M COJEH B CBETE
MPEJCTaBICHUNA 00 IEKTPOIUTHYECKON qucconnanui. KadecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE 0
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJENISIMH KPUCTANTIMYECKUX PEIIETOK HEOPTraHWYECKUX BEUIECTB — METAIJIOB
U HeMeTauloB (rpaduTa W anmasza), CIOXKHBIX BeLIECTB (XJOpHJa HaTpuUsi), HCCIEI0BaHHE
3aBHCUMOCTH CKOPOCTH XUMHUECKOW PEaKIMU OT BO3JCHCTBUS PA3IMUHBIX (PaKTOPOB, UCCIICAOBAHHE
AJEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, Ipoliecca IUCCOLMALNUU KHUCIOT, LIENOo4Yed U cojei
(BO3MOYKHO HCIIOJIb30BaHUE BUAEO MAaTEPUAJIOB), IPOBEICHUE OIMBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKH
MpOTEeKaHMs peakiii HOHHOro oOMeHa (0Opa3oBaHuE Ocajika, BbIACICHHUE ra3a, 00pa3oBaHUE BOIbI),
OIBITOB, WJUTIOCTPUPYIOIIUX IPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,



peakuuu pasyioKEHUs, COENMHEHHUs), paclO3HABAHME HEOPraHMYECKUX BELIECTB C IIOMOILIBIO
KayeCTBEHHBIX PEaKIIMii Ha HOHBI, peIICHHE SKCIICPUMEHTAIbHBIX 33/1a4.

Hemeranibl U X coeMHEHUs

OOmast xapakTepucTuka ranoreHoB. OcCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIEHU
okucnenus. CTpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHYECKHE
CBOMCTBa Ha IpuUMepe XJopa (B3aUMOJEHCTBUE C METaUIaMHM, HEMETAJUIAMM, ILIEJI0YaMHu).
XnopoBogopoa. CossiHast KUCIIOTa, XMMHUYECKHE CBOMCTBA, MOJydeHUEe, NpuMeHeHue. [lefictBue
XJIOpa W XJIOPOBOJOPOJA HAa OpraHu3M 4ejoBeKa. BakHeiliue XJIOpuAbl U UX HaXOXKICHUE B
IIPUPOJIE.

OOmas xapakrepuctuka dneMeHTOB VIA-rpynmel. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHue M (U3NYECKHE CBOWCTBA IPOCTBIX BELIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPOINHbIE MOJU(PUKALIUN KUCIOpOJa U cepbl. XMMUUYECKHE CBOWCTBA CEPBI.
CepoBonioponi, cTpoeHue, GU3NIecKrue U XUMHYECKue cBOMCTBAa. OKCHIBI cepbl KaK MpPeACTaBUTENIN
KHUCIOTHBIX OKcuaoB. CepHasi KHCIOTa, (U3MYeCKHMe M XHMHUYECKHe CBOMCTBa (00mIMe Kak
IIPEJCTaBUTEN KJlacca KHUCIOT M crenuduueckue). XUMHUECKUEe pPEeaklyu, JIeXkKallde B OCHOBE
IIPOMBIIIICHHOTO cloco0a MosydyeHus: cepHoil kucnoTsl. IIpumenenue cepHoit kuciotel. Comiu
CEepHON KMCJIOThI, KadeCTBEHHasl peakius Ha cyibdar-uoH. HaxoxaeHue cepbl U €€ coelMHEHU B
npupojae. XUMUUYECKOE 3arpA3HEHUE OKPYKAIOILEH Cpe/ibl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOMXKIM,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHUS.

OOmast xapakrepuctuka 31eMeHTOoB VA-rpynnbl. OCOOEHHOCTM CTPOECHHS aTOMOB,
XapaKTepHbIEe CTENIEHH OKHCICHMs. A30T, paclpoCTpaHEHHE B MPUPOJE, (PrU3nUecKrue U XUMUYECKHUE
cBoiictBa. KpyroBopor aszora B mpupoje. AMMuUak, ero (uU3NYECKUe W XHUMHUYECKHE CBOICTBa,
noiyyenne u npumenenue. Coim aMMOHHUSA, UX (PU3NYECKHE M XUMUYECKAE CBOMCTBA, IPUMEHEHHUE.
KayecTBeHHast peakius Ha HMOHBI aMMOHHMA. A30THas KHUCJIOTa, €€ MOoJydyeHHe, (QU3UYecKue U
XMMHYECKHe CBoWcTBa (00lIMe Kak MpeAcTaBUTENs Kilacca KHUCIOT U crHeuu(puyeckue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHSI B KaueCTBE MHHEPAIbHBIX yH00peHui. XUMHUUYECKOe
3arpsiI3HEHUE OKPYXKAIOUIEH Ccpesibl COeIMHEHUAMHU a30Ta (KUCIOTHBIE AOXAH, 3arpsA3HEHHE BO31yXa,
mouBbl U BoAoEMOB). Docdop, amnorponnsie Moaudpukanuu Gochopa, pusndeckre u XUMUIECKUE
cBoiictBa. Oxcun ¢ochopa (V) u dochopHas kuciora, (uzndeckMe U XUMHUYECKHE CBOMCTBA,
nosydenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATLHBIX YIOOPEHUIH.

OO6mass xapakrtepuctuka diemMeHTOB |V A-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEeHM OKUCIEHUS. YTJIepoJ, aJUIOTPOMHbIE MOJU(PHKAIMU, PACIpPOCTPAHEHHE B
npupoje, Gpu3NUecKue M XUMHUYeckue cBoicTBa. Ancopbumsa. KpyroBopoT yriepoga B mpHpoje.
Oxcunpl yriaeposaa, ux (usMyeckue W XMMHUYECKHE CBOMCTBa, JECTBHE Ha *KUBbIE OpraHU3MBI,
MOJy4YeHHEe W TPUMEHEHHE. DJKOJOIMYeCKHe TpOoOJIeMbl, CBs3aHHBbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a II100aJbHOTO MOTEMJICHUs KiIuMarta, HapHUKOBBIN 3 dekT. YronpHas KUcIoTa U €€ coiy,
ux (usnueckue U XMMHUYECKHE CBOWMCTBA, MOJy4YeHUE M NpHMeHeHHe. KaduecTBeHHas peakius Ha
kapOoHaT-uoHbI. Mcnonb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIUHEHHUSX Yriepona
(MeTaH, 3TaH, STWIEH, alETHJICH, TaHOJ, IVIMIEPUH, YKCYCHas KucioTa). [IpupoaHble UCTOUHUKU
YTI€BOAOPOAOB (Yrob, MPUPOIHBINA ra3, He(Th), MPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb B
ObITYy W NpOMBINUIEHHOCTH. [loHSTHE O OMONOTMYECKM BaKHBIX BEIIECTBAX: JKHpax, OelKax,
yIJIeBOaX — M HX POJIM B JKU3HM YeJIOBEeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKHX H
HEOPraHMYECKUX COECAUHEHUN.

Kpemuuii, ero ¢pusmdeckue u XuMHYeCKrUe CBOMCTBA, MOJIyyeHUe U npuMeHenne. CoequHeHs
KpeMHusi B npupoje. O6mue npeacrasiaeHuss o6 okcune kpemHus (1V) m kpeMHUEBO#l Kkuciore.
Cunukarel, WX HUCHOJb30BaHWE B OBITY, B NPOMBIIICHHOCTH. BaxHelne CcTpouTelbHbIe



MaTepuanabl: KepamHKa, CTeKIo, IIeMEeHT, OeToH, kene300eToH. [Ipobrembl 6Ge30macHOro
WCIIOb30BAaHUSI CTPOUTENBHBIX MAaTEPHAJIOB B IIOBCEIHEBHOM >KU3HMU.

Xumuueckuii IKCnepumMeHm:

U3y4YeHHe O00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI, IPOBEICHHE
KAUeCTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI M HAOIIOJIEHWE TMPU3HAKOB WX MPOTEKAHUS, OIIBITHI,
oTpaxkamue (U3MYECKUe W XHMHUYECKHE CBOWCTBA TAJIOTCHOB W WX COCAMHCHUN (BO3MOXKHO
UCIIOJIb30BaHHUE BUJCOMATEPHANIOB), O3HAKOMJICHHE C o0pa3laMu XJIOpHAOB (TajJoreHUA0B),
O3HaKOMIJIeHHEe ¢ oOpa3uamMu cepbl U €€ COeIUHEHUSMU (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEPHATIOB),  HAOIIOACHWE  TMpolecca  OOyrfMuBaHHMsS — caxapa  [OjA  JICHCTBHEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIIOTHI, M3YYEHHE XWMHUYECKHUX CBOMCTB pPa30aBICHHOW CEpHOM
KHCIIOTHI, MPOBEJCHHE KadeCTBEHHOM peakiuu Ha cyib(ar-uoH W HaONIoJeHHE IpuU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (U3MYECKUMHU CBOMCTBAMHU a3oTa, ¢ocdopa U UX COCTUHEHHIM
(BO3MOXXHO HCHOJB30BaHUE BHJIEOMATEPUANIOB), 00pa3maMu a30THBIX U (ochOpHBIX yHOOpeHHIA,
MoJIy4eHue, coOnpanue, paclo3HaBaHUE U M3yUeHUE CBOWCTB aMMHAKa, MPOBEICHNE KaYeCTBEHHBIX
peakuuii Ha HOH aMMOHHUS U (ocdhaT-uOH U U3yYEHHE MPU3HAKOB MX IMPOTEKaHUs, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHON a30THOW KHCIIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAaHHE BHIEOMATEPUAIIOB),
M3Y4YeHHE MOJeNiel KpPUCTATMYECKUX peméTok anmasa, rpadura, QynnepeHa, 03HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOHCTBOM
IIPOTUBOra3a, IOJydyeHUue, coOMpaHUe, PACIIO3HABAHWE M H3YYEHHE CBOICTB YIJIEKHUCIIOrO TIasa,
MPOBEJICHUE KAYECTBEHHBIX pEaKIuil Ha KapOOHAT M CHIMKAT-UOHBI U H3yYEHUE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHME C TMPOAYKLIHMEH CHJIMKATHOM  HPOMBIIUICHHOCTH, PpELICHUE
AKCIIEPUMEHTAIIbHBIX 3a7a4 110 TeMe «BakHelme HeMeTaibl U UX COSAMHEHUS».

MeTa/uibl M UX COeIMHEHUS]

OO01mas XxapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METaJJIOB Ha OCHOBAaHUH UX IMOJIOKEHUS B
[Iepuonnueckont cucremMe xumuyeckux odneMeHToB [[. M. MenneneeBa U CTpOEHUS aTOMOB.
CrpoeHune wMetauioB. Meramnyeckass CBsI3b U METaJUIMYECKash KpHUCTaJUIMYecKas penérka.
DNEeKTPOXUMHUYECKUHN Psifi HAMIPsKEHUN MeTauioB. Dusnyeckne 1 XMMHUYECKHUE CBOMCTBA METAILIIOB.
OO6mue crnocoObl moxy4deHus MeTauioB. [loHATHE O KOpPpO3UM METANJIOB, OCHOBHBIE CIIOCOOBI
3aIUThl UX OT Koppo3uu. CriiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U X MIPUMEHEHNE B OBITY
Y TIPOMBIIIUICHHOCTH.

[Ilenounble MeTaIIbL: TION0KEeHUE B [lepuoanyeckoi cucteMe XxuMudeckux snemeHToB 1. M.
MeHeneeBa, CTpOEHHE UX aTOMOB, HAX0XJIE€HUE B npupoje. Pu3nueckue 1 XUMHUUECKUE CBOICTBA
(Ha mpuMepe Hatpus U Kanus). OKCUIIBI M TUIPOKCUIBI HATPUS W Kanus. [IprMeHeHne MenoYHbIX
METAJUIOB U UX COCIMHEHUH.

[[lenoyHO3eMENBHBIE METAJUIBI MarHUM W Kaiblui: moJjioxkeHue B [lepuoanueckoil cucreme
xumuyeckux snemMeHToB J[. M. MenzaeneeBa, CTpoeHHE HMX aTOMOB, HAaXOXACHHE B MPUPOJE.
du3nyeckue 1 XUMUIECKHE CBOWCTBA MarHus U Kanbliud. BaxxHeiimume coemuHeHus Kaiabius (OKCHI,
TUPOKCH, coiun). KECTKOCTHh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuit: mnonoxenne B Ilepmogmdeckoil cucremMe Xxumuueckux oanemeHtos . M.
MeneneeBa, CTpO€HHME aToMa, HaXOXKJIeHUE B mpupoae. Puznueckue W XMMHUUYECKHE CBOMCTBa
amoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUPOKCUIA ATFOMUHHUS.

Keneszo: nonoxenne B [lepuonnueckoit cucreMe xumudeckux 3mnemeHToB /1. . Menneneena,
CTpPOEHHE aToMa, HaxoXJeHue B mpupojae. Ousnveckne U XMMHUYECKHE CBOMCTBA kene3a. OKCHIIBI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u moyrydeHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C 00pa3laMu METaUIOB M CIUIABOB, MX (DM3UYECKUMU CBOMCTBAMH, M3YUCHHE
pPe3yIbTATOB KOPPO3HH METAJIOB (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCH/IA KAJbIIMs U HATPUS C BOAOH (BO3MOKHO HCIIOIH30BAHKE BHICOMATEPUATIOB),
HCCIE0OBAaHUE CBOMCTB JKECTKOM BOJIbI, Mpollecca TOPEeHUs >Kejae3a B KHUCIOpoJe (BO3MOXKHO



WCIIOIb30BAaHUE BHUACOMATEPUAIOB), MPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX pPEAKIHM Ha HOHBI:
MarHusi, KaJlblus, ATFOMIHS, UHKa, xkene3a (1) u xenesa (111), menu (1), Habnronenue u onucanue
MIPOLIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMU HATPHS, Kadus U KalbLUsg (BO3MOXHO HCIIOIb30BaHHE
BUJICOMATEPHAIIOB), HCCJIEIOBAaHUE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHHUS U THIPOKCHIA
LIMHKA, pEelICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeiire MeTasibl U UX COSTUHEHUS.

XuMus M OKpy:xkamomas cpeaa

BemectBa u Marepuanbsl B IOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe HCHojib30BaHUE
BELIECTB U XUMUUECKHX peakiuii B ObiTy. [lepBas moMouis npu XUMUYECKUX 0KOTax U OTPABIICHUSX.

XuMHu4eckoe 3arps3HeHUE OKpYKarolel cpeabl (mpeaeibHas TONMycTUMas KOHIEHTpalus
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHISCKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTEPHAIIBI).

Mesicnpeomemmunie ceasu

Peanuzarus MexnpeAMEeTHBIX CBSA3EH IPU U3YUCHUH XUMHHU B 9 KJ1acce OCYILECTBIISIETCS Yepes
UCIOJIb30BaHWE KakK OOLIMX eCTECTBEHHO-HAYYHBIX TIOHSATUH, TaK W TOHATUH, SBIISIOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBeHHO-HAY4YHbIC MOHATHS: Hay4yHBIH (DaKkT, rumoresa, 3aKOH, TEOPUs, aHAJH3,
CUHTE3, KIaccu(uKaIus, IepuoInIHOCTh, HAOI0ICHUE, SKCIICPUMEHT, MOCIIMPOBAHNE, U3MEPECHHE,
MO/JICTIb, SIBJICHUE, TAPHUKOBBIN (D (PEKT, TEXHOTIOT S, MATEPHAIIBI.

®usuka: wmarepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUJ, H30TOIIbI,
PaaOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsil, IPOBOJHUKH, OJYIPOBOJHUKH, TUIIEKTPUKH,
(GOTOdIEMEHT, BEIIECTBO, TENO, OO0BEM, arperaTHOE COCTOSIHME BEIIeCTBa, Ta3, pacTBOD,
PacTBOPUMOCTD, KPUCTAIUTMYICCKAs PEMIETKA, CIUIaBhl, ((U3UUICCKIE BEIIMYUHBI, SMHUIIBI H3MEPEHUS,
KOCMHMYECKOE MTPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COHLIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocUCTEMa, MHUHEpAlbHBIE YI0OpEeHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE MOPOJIBI, TOJE3HBIE UCKOTAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE ~ pe3yibTaThl OCBOCHHS IPOTPaMMbI  OCHOBHOTO 00MmIero o0Opa3oBaHUs
JOCTUTAIOTCSI B XO7ie OOYYeHHs] XMMUU B CMHCTBE y4eOHOHW M BOCIUTATEILHOM JIESTEIBHOCTH B
COOTBETCTBUH C TPAAMLIUOHHBIMH POCCHHCKUMH COLMOKYIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMH, TIPUHSATHIMH B OOIIECTBE TNpaBHJIaMH M HOPMaMy IIOBEJCHUS M CIIOCOOCTBYIOT
MPOIIECCaM CaMOITO3HAHUSI, CAMOPA3BUTHUS M COLUATM3AINN O0YJArOIIUXCSI.

JIMYHOCTHBIE PE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIIMI M PACIIUPEHHE OIBITA JISATEIHHOCTH Ha €€ OCHOBE,
B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

[ICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY WU HAYYHOMY
HACJICMI0, TMOHMMAHWS 3HAYCHHS XHMHYECKOW HAyKH B IKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEpHOW HH(OpManueil O TMepeIoBbIX IOCTIKEHHUSX W OTKPBITHAX
MHPOBOI U OTEUECTBEHHOH XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MUpa
00IIeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:



MIPECTABICHUSI O COLMAIbHBIX HOPMAax M IpPaBWIAX MEXJIMYHOCTHBIX OTHOLICHUM B
KOJUIEKTUBE, KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B 0O0IIIECTBEHHO MI0JIE3HOM,
yueOHOHUCCIEeI0BATEIbCKOM, TBOPYECKOM M APYrMX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOH JEATEIbHOCTH IPHU BBINOJHEHHHM Y4YeOHBIX, [103HABAaTEIbHBIX 3ajad,
BBIMIOJIHEHUH XMMHYECKHUX JKCIEPUMEHTOB, CO3[JaHHM Y4YEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B IMPOIECCe 3TOW Y4eOHOH IesITeIbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE IOBEJECHUE U MOCTYNKH CBOMX TOBAPUILIEH € MO3ULUU HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS NOCIEACTBUM TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABIECHUS O BEUIECTBE U XMMHUECKON peakliy, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM U COCTaBIAIOIIME OCHOBY I IOHUMaHUS CYIIHOCTH
Hay4YHON KapTHHBI MHUpA, IPEICTAaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX DPAa3BUTHUS MPUPOJBI,
B3aMMOCBSA35X YEJI0OBEKA C IPUPOIHOMN CPEIOH, O POJIU XMMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[I03HABATE/IbHBIE MOTHBBI, HAIIPaBJICHHbIE Ha IIOJyYEHUE HOBBIX 3HAHMM IO XUMHUMH,
HeoOXoauMble il OOBSICHEHUS HaOMIOJAaeMbIX IPOLECCOB M SIBJICHUM, I103HABaTEIbHOM,
MHGOPMALIMOHHON M YMTATEeNbCKOW KYJIbTYPbI, B TOM UYHCJI€ HAaBBIKOB CAMOCTOSITEIBHOM PalboThI C
y4eOHbIMM TEKCTaMH, CIPABOYHOM JIMTEpaTypoll, JOCTYNHBIMM TEXHMYECKUMM CpEICTBaAMU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHUIO W TO3HAHMIO, JIIOOO3HATENFHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMI0, MPOECKTHOH U HCCIIEA0BATEIbCKOW JEATEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTHU JKU3HM, OTBETCTBEHHOI'O OTHOILLIEHUS! K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3J10pOBbIIl 00pa3 )KU3HU, OCO3HAHHUE TOCIEICTBUNA U HENIPUITHE BPEIHBIX MPUBbIUEK (YIIOTPEOICHUS
aJIKOTOJI, HApPKOTHUKOB, KYpEHHUs), HEOOXOIUMOCTH COONIOJEHHUS IpaBUi O€30MacHOCTH IpU
00palnIeHny ¢ XUMHUYECKIMH BEIIECTBAMH B OBITY U pETbHOM KHU3HH;

5) Tpy/10BOT0 BOCIUTAHUS:

UMHTEpEeC K MPAKTUYECKOMY H3Yy4eHHUIO Mpodeccuil u TpyAa pa3iMyHOIO poja, YBaKEHHE K
TPYLy MU pe3ysibTaTaM TPYAOBOH AEATEIBbHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHUS NPEIMETHBIX
3HAHUN 110 XMMHH, OCO3HAHHBIA BBIOOP MHAMBUAYAIbHON TPACKTOPUU MPOJOKEHUSI 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HWHTEPECOB U
notpeOHoOCTeH, ycnemHoil npodeccHoHabHONW AEATENbHOCTH U Pa3BUTUS HEOOXOJMMBIX YMEHUA,
TOTOBHOCTb aIalITUPOBAThCS B MPOPECCHOHATBHOI cpee;

6) IKOJIOTNYECKOT0 BOCTIUTAHUSI:

9KOJIOTMUYECKU 11€1ecO00pa3HOE OTHOLIEHHE K MPUPOAE KaK HMCTOYHUKY >KU3HM Ha 3eMmile,
OCHOBE €€ CyIIECTBOBAaHUS, MOHMMaHUE IIEHHOCTH 30pOBOr0 M Oe3omacHOro obpasa XKHU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (hPM3MYECKOMY M MCUXUYECKOMY 37I0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIOJIEHUsI MpaBui O€30MacHOro MOBEACHMSI NMpHU paboTe C BELIECTBAMH, a TaKXKE B
CUTYaIUsX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

CIOCOOHOCTH NMPUMEHSATHh 3HAHUS, MOJy4aeMble NpU M3YYCHWU XUMHHM, IS PelIeHHs 3ajad,
CBSI3aHHBIX C OKPY’KAIOLIEH IPUPOIHON CPENOH, IS MOBBILIEHUS YPOBHSI 3KOJIOTUYECKOU KYIbTYPHI,
OCO3HaHHUSA TJI00AJBLHOTO XapakTepa AKOJIOTUYECKUX MPOOJIeM U MyTeld UX peHIeHUs MOCPEICTBOM
METOJIOB XMMHH, KOJOTUYECKOTO MBIIIEHUS, YMEHHUSI PYKOBOJACTBOBAThCA UM B MO3HABATEIBbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON MIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe wMmeTanpeaMETHBIX pE3yJAbTAaTOB BBIIEISAIOT 3HAYMMble I (OPMHUpPOBAHUS
MHPOBO33pEHHUs OOIlleHayYyHble TOHATUS (3aKOH, TEOpus, NPHUHILMIL, THHOTe3a, (akT, cucrema,
Iporecc, KCIEPUMEHT M JAPYroe.), KOTOpPbIe MCIONB3YIOTCSd B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
npeaMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHMN M3 3THX MpeAMETOB (OPMUPOBATH MPEACTaBICHUE O



I[EJIOCTHOM HAy4YHOH KapTUHE MHUpa, U YHUBEpCAIbHBIC Y4eOHBIC ACWCTBHS (TIO3HABATEIbHBIE,
KOMMYHHKATHUBHBIC, PETYJISITUBHBIC), KOTOpPbIE OOECIeunBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYLIECTBIICHUIO YUeOHOU eI TeNIbHOCTH.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3soBble Jlornyeckue 1eMcTBUSA:

YMEHUS UCIIOJIB30BATh MPUEMBI JIOTHUYECKOTO MBIIIJICHUSI TP OCBOCHUU 3HAHUM: PacKpbIBaTh
CMBICJ XMMHUYECKUX MOHATHH (BBIICIATh UX XapaKTepHbIe IPU3HAKHU, YCTaHABIUBATH B3aUMOCBSI3b C
IPYTUMU TOHSTHUSIMH), HCIIOJNb30BATh MOHATHS ISl OOBSACHEHUS OTIENIbHBIX (DaKTOB M SIBJICHUH,
BEIOMpATh OCHOBAHHUS W KPUTEPHH JUIS KIACCU(PUKAINNKA XUMHUYECKUX BEIIECTB U XHUMHUYECKUX
peakiuii, yCTaHaBIMBaTh MPUYUHHO-CIICIICTBEHHBIC CBS3H MEXIYy OOBEKTaMH HM3YyYCHHUS, CTPOUTH
JIOTUYECKHE pacCyXJAeHUs (MHAYKTUBHBIC, JEAYKTUBHbBIC, IO aHAJOrUH), JAeNaTh BBIBOABI U
3aKJIIOYEHUS;

yMEHUE MPUMEHSATh B TNPOLIECCE MO3HAHUS MOHATHUS (IPEIMETHBIE U METalpeIMETHbIE),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJCNIH, HCIHOIb3yeMble B XUMHH, MPEOOpPa3OBBIBATh IIHPOKO
MpPUMEHsSIEMblE B XHMHUHU MOJCIIbHbIC TPEACTAaBICHUS — XUMUYECKUN 3HAK (CHMMBOJ 3JIEMEHTA),
XuMHueckas Gpopmyia U ypaBHEHUE XUMHUECKON peaKIK — MPU PEeIICHUH yu4eOHO-TI03HAaBaTEeNbHbIX
3a/1a4, ¢ Y4€TOM 3THX MOJEIbHBIX MNPEJICTABICHUN BBISBIATh U XapaKT€PU30BATH CYILIECTBEHHbIE
MIPU3HAKY M3y4aeMBbIX 00BEKTOB — XMMHYECKHUX BEIIECCTB U XUMHUUYECKUX PEAKIINI, BBISBISITH 00IITHE
3aKOHOMEPHOCTH, MPUUYMHHO-CIICJICTBEHHBIE CBSI3M M TMPOTUBOPEUYMS B H3Yy4aeMBIX IMpoleccax u
SIBJICHUSIX.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

YMEHHUE UCIIO0Ib30BaTh MOCTABICHHBIE BOMIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
KaueCcTBE OCHOBBI Il ()OPMHPOBAHMS THUIIOTE3bl MO MPOBEPKE IMPABHIBHOCTU BBICKA3bIBAEMBIX
CYKJICHUU;

MpHOOpEeTEeHHEe OMbITa M0 IUIAHWPOBAHUIO, OpPraHU3alMd M TMPOBEACHUIO YYCHHUYECKUX
IKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 332 XOJOM TMIPOIECCa, CaMOCTOSITEIbHO IMPOTHO3UPOBATH €TO
pe3ynbrat, (GopMyaHpoBaTh OOOOIICHHWS W BBIBOJABI IO pe3yJabTaTaM IPOBEIEHHOTO OIBITA,
HCCIIeTIOBaHMS, COCTABIATH OTUET O MPOJIEIaHHOM paboTe.

Padora ¢ undopmanmeii:

yMEHHE BbIOMpATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH WH(MOPMAIUIO PA3TUYHBIX BHIOB U
dbopM TpencTaBieHUs, MOTYy4aeMyI0 M3 Pa3HbIX HMCTOYHUKOB (HAy4YHO-TIOMYJISpHAs JUTepaTypa
XUMHUYECKOTO COJEep KaHMsI, CIIPAaBOYHbIE MOCOOUs, pecypchl MHTepHETa), KPUTUYECKU OIICHUBATh
MPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE MPUMEHSTh Pa3jINdHbIe METOIbl M 3aMPOCHl MPHU MOUCKE M O0TOOpe MH(OpMauu U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJHEHHUs Y4YEOHBIX M TO3HABATENBHBIX 3aJ]1a4
ONpeAeNEéHHOr0 THIA, NPUOOpPETeHHEe OmbiTa B OONACTH HCIONB30BAHHUS HHPOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOHM AKTHMBHOTO HCIOJIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITEIIbHO BBIOUPATh ONTUMANIbHYIO (JOpMY TIpEACTaBICHUS HH(POpMaIUn
Y WUTIOCTPUPOBATH pelIaeMbIe 3a/1aud HECIOKHBIMH CXE€MaMH, JHarpaMMaMu, APYTUMH (hopmamu
rpaduKu 1 UX KOMOMHAIUSMU;

YMEHHE WCIONIB30BaTh W AaHAU3UPOBATh B TMpollecce Y4YeOHOM U UCCIIEeNOBATENbCKON
NEeATETLHOCTH UH(POPMAIIMIO O BIUSHUU MTPOMBIIIUICHHOCTH, CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTA Ha
COCTOSTHHE OKPYKAIOUIEH MPUPOAHOUN CPEIbl.

KoMMmyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHUSI 33]1aBaTh BOMPOCHI (B XOJe Uaiora u (WiH) AUCKYCCHH) IO CYIIECTBY 00CYKIaeMon
TeMbl, GOPMYITUPOBATH CBOH MPE/IOKEHNUS OTHOCUTEIIHHO BBITTOJIHEHUSI TIPEJIOKEHHON 3a/1a4H;

YMEHHUS TPEJICTABIATh MOJYICHHBIC PE3yJIbTaThl MMO3HABATEIILHON NEATEILHOCTH B YCTHBIX U
MHUCbMEHHBIX TEKCTaX; AeJiaTh MPE3ECHTALUIO0 PE3yIbTaTOB BBIMOIHEHUS XUMUUECKOTO IKCIIEPUMEHTA



(;mabopaTopHOro OIBITa, JTAOOPAaTOPHON PabOTHl MO HCCIEIOBAaHHMIO CBOMCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

YMEHHsSI y4eOHOro COTPYJHUYECTBA CO CBEPCTHUKAaMH B COBMECTHOM IMO3HABAaTE€IbHOM U
HCCIIEIOBATENbCKOM IEATEIbHOCTU IIPU PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4y&€Ta 0OLIMX
MHTEPECOB M COTJACOBaHMS MO3UIMKA (0OCYKICHHS, OOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMBI»,
KOOpJMHALIUSI COBMECTHBIX JAECUCTBUMN, ONpEAEIEHUE KPUTEPUEB IO OLICHKE KA4eCTBA BBIIIOJHEHHOU
paboTHI U ApyTHE).

PeryasiTuBHble yHHBepPcAJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITEJIBHO OIpPEAENATh LEIU JESITENbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJMPOBATH U MPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATEILHOCTh, BEIOUPATh Hanbosee
s¢dekTrBHBIE CIOCOOBI pelleHHs] Y4eOHbIX U MO3HABATENbHBIX 3a]a4, CAMOCTOSITENIbHO COCTABIISTh
WIN KOPPEKTUPOBATh MPEIJIOKEHHBIA aJITOPUTM JEHCTBUI MPHU BBIMOJHEHUHM 3a/aHUN C y4ETOM
MOJTyYeHHUsT HOBBIX 3HAaHUM 00 u3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX, OICHUBAThH
COOTBETCTBHE IOJIyYEHHOI'O pe3yJIbTaTa 3asBJICHHON LI€JIM, YMEHHUE HUCIIOJIb30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, [Tpe/ijlaraéMble B YCIIOBUU 3aaHHiI.

INPEAMETHBIE PE3YJIBTATbBI

B coctaBe mpeaMeTHBIX pE3yNbTAaTOB IO OCBOCHHUIO 00S3aTENILHOTO  COJEpKaHus,
YCTAaHOBJIEHHOIO0  JaHHOW  (enepanbHOM  paboueil  MporpaMMol, BBIACNSIOT:  OCBOCHHbBIE
00y4aromMMUCs HAyYHBIE 3HAHUS, YMEHUS M CIIOCOOBI IEHCTBHIA, crieu(pUUecKue Ui MpeAMETHOMI
obnactu «XuUMHS», BUABI JEATEIHHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETalHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xoHmy oOydeHnuss B 8 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XHMUYECKHI 3JIEMEHT,
MIPOCTOE BEIECTBO, CI0KHOE BEIIECTBO, CMECh (OHOPOAHASI U HEOITHOPOAHAS), BAJICHTHOCTbD,
OTHOCHUTEIIbHAsl aTOMHAsl U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAS
Macca, MaccoBasi J10JIsl XMMUYECKOTr0 3JIEMEHTA B COEIUHEHUH, MOJISIPHBIM 00BEM, OKCUJI,
KHCIIOTa, OCHOBAHUE, COJIb, AEKTPOOTPUIIATEIbHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKast
peakiysl, Kjaaccu(uKaus peakiyii: peakiuyu COeAMHEHMs, PEaKIIUU Pa3I0KEeHUs, peaKIuH
3aMelIeHus], peakui 0OMeHa, 3K30- U SHIO0TEPMUYECKHUE PEAKLIUH, TEIUIOBON AP PEKT peakiuH,
SIIPO aTOMa, DJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, panyC aTOMa, XUMUYECKasl CBSI3b,
MOJIIpHAs ¥ HETOJIIpHAsi KOBAJIGHTHAs CBSI3b, MOHHAS CBSA3b, NOH, KATHOH, aHUOH, pacTBOp,
MaccoBast J10Ji BellecTBa (MPOLIEHTHAs! KOHIIEHTpAIs) B pacTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUH U TPUMEHATH 3TH MOHATHUS IpU
OIMCAaHUU BEUIECTB U UX NPEBPALLECHUN;

®  HCIIOJI30BATh XMMHYECKYIO0 CUMBOJIUKY JJIsl COCTaBJIEHUS (POPMYJT BEIIECTB U YpaBHEHUI
XUMHYECKHUX PEAKIIN;

® ONpeNeNsITh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIIEHb OKUCICHUS
9JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, IPUHAIICKHOCTD BEIIECTB K ONpPeaeIEHHOMY Kilaccy
coeiMHeHUi 1o Gpopmynam, BUJ XUMHUUECKON CBA3M (KOBAJEHTHAS U MOHHAsS) B HEOPTaHUYECKUX
COETMHEHUSX;

e packpsiBaTh cMblca [lepnoanueckoro 3akona J{. 1. MenaeneeBa: 7eMOHCTPUPOBATh IOHUMaHHE
MEePUONYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB OT UX MOJIOKEHHUS B
Ileproanueckoii cucTeMe, 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHMs, 3aKOHa ABOIaJipo;

® OIWCHIBAThH M XapaKTepHU30BaTh TabnuuHyo Gopmy [leproanueckoit cucTeMbl XUMUYECKUX
9JIEMEHTOB: pa3INyaTh MOHATUA «IJIaBHas noArpynna (A-rpynmna)» u «mobdouHas noarpymnmna (b-
rpymma)», Majble U 00bllIne IePUoabl, COOTHOCUTH 0003HaUYEHUsI, KOTOPbIE UMEIOTCS B TaOIHIIE
«ITepuoanyeckas cucrema Xxumuueckux 3yemMeHToB J1. 1. MenaeneeBay ¢ 4MCIOBBIMU



XapaKTepUCTHKAMU CTPOCHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsin sapa, oliee
YHCIIO0 3JIEKTPOHOB U PacHpeie]IeHNE UX T0 3JIEKTPOHHBIM CJI0SIM);
KJ1acCu(UIIUPOBATh XMMUYECKHE HJIEMEHThI, HEOPraHMUECKUE BEIIECTBA, XUMUUECKUE PEaKIH
(110 YuCITy U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEINIOBOMY 3P (DEeKTy);
XapaKkTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3IUNYHBIX KJIACCOB,
MOJITBEPIK/1asi ONMCAHUE TIPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOILINX
XUMHUYECKHUX PeaKIuii;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOTO COCTaBa,
BO3MOKHOCTH NPOTEKAHHSI XUMHUYECKUX IPEBPALICHUNA B Pa3IUNUHBIX YCIOBUIX;
BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcCChl BEIIECTB, MACCOBYIO JI0JIO
XMMHUYECKOI'0 3JIEMEHTA 110 (OpMyJie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEILECTBA B PACTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEaKIuu;
IIPUMEHSATh OCHOBHBIE OIEPALIUH MBICIUTEIbHOMN IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHE,
0000111eHrEe, CUCTEMATH3AIHIO, KJIacCU(UKAIUIO, BBISIBICHUE TPHYUHHO-CIICACTBEHHBIX CBSA3CH
— JUTSL U3YYEHUS CBOMCTB BEUIECTB M XUMHUUECKUX PEAKIINN, €CTECTBEHHO-HAYYHBIE METOIbI
MO03HaHUs — HAOJI0IeHUE, U3MEPEHNE, MOJIETIMPOBAHUE, SKCIEPUMEHT (peasIbHbIA U
MBICJICHHBIN );
ClIeZIOBaTh MpaBHJIaM I10JIb30BaHUS XUMHUYECKON IIOCYI0H U 1TaOOpaTOPHBIM 000PYA0BaHUEM, &
TaKXKe MMpaBuiiaM 0OpaIeHus ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIMSAMH TIO BBITTOJIHEHHIO
712a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYCHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(BooOpoAa M KUCIIOPOJ1a), IPUTOTOBICHUIO PACTBOPOB C ONPeIeEHHON MacCOBOM Joel
PacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATh U MPOBOAUTH XUMUYECKHUE SKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PaCTBOPOB LIEJIOUEH U KUCIIOT C TOMOILBIO HHAUKATOPOB (JIAKMYC,
beHondTanenH, METUIOPAHK U APYTHE).

K koHIy 00y4eHus B 9 kijiacce mpeIMeTHbIC Pe3yIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIOHSATHIA: XUMUYECKUIA DJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJIECHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTD, CTENIEHh OKUCIICHUS, XUMUYECKast PEaKIns, XMMHUIECKasi CBSI3b,
TETUTOBOU YPPEKT peaKinu, MOJIb, MOJISIPHBIA 00BEM, paCTBOP, DIIEKTPOJIUTHI, HEIJIEKTPOIIUTEHI,
JIEKTPOIUTUYECKAsl AUCCOLMAIMS, PEAKIIMM HOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOe
paBHOBecHe, 00paTUMbIE 1 HEOOPATUMBIE PeaKIIUU, OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE
peaxkiuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE 1 BOCCTAHOBJIEHUE, aJUIOTPOIUS,
aM(OTEPHOCTh, XUMHUECKAs CBsI3b (KOBAJICHTHASI, MOHHAS, METAIUTMYECKAsT ), KPUCTAILTHYECKAs
peméTka, KOppo3usi METaJIOB, CIIJIaBbl, CKOPOCTh XUMHUYECKON PEaKLIUH, IPEIeIIbHO
nonycrumast konnentpanus [1/IK Bemecrsa;
WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSTH 3TH MOHATUS TIPU
OIMCaHWUHU BEIIECTB U UX MpEeBpalleHU;
HCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (POPMYIT BEIIECTB U YpaBHEHU I
XUMUYECKUX PeaKIuii;
OIIpeJIeNIATh BAJIGHTHOCTD U CTENIEHb OKUCIIEHUS] XUMHUECKUX AJIEMEHTOB B COCTUHEHUSAX
Pa3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K OMpPEIeIEHHOMY KIJIAcCy COeIMHEHUH 10
dbopmynaM, BUI XUMHYECKON CBSI3U (KOBaJICHTHAsI, MOHHAS, METAJUTMYECKAs) B HEOPTaHUIECKUX
COEMHEHUSIX, 3aps]l HOHA IT0 XUMHUYECKOU (hopMyJIe, XapaKTep Cpebl B BOJHBIX PacTBOpax
HEOPTraHNYECKUX COCTUHEHUH, TUI KPUCTAJUINYECKON PeIIETKH KOHKPETHOTO BEIECTBA;
packpsiBaTh cMbici [lepuonnueckoro 3akona J[. . MeHnneneeBa u 1EMOHCTPUPOBATH €TI0
MIOHMMAaHHMeE: ONUCHIBATH U XapaKTepU30BaTh TabmuuHyto Gopmy Ileproanueckoit cucTemMsbl
XUMHAYECKHX 3JIEMEHTOB: Pa3InyaTh MOHATHS «TJIaBHAs MOArpymma (A-TpyIa)» i «I10009Hast
noarpynna (b-rpynna)», maneie u 601bI11IME TEPUOBI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE



UMEIOTCS B IEPUOINYECKOM TabIuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTaB U 3apsi sipa, o0lIee YUCIo 3JEKTPOHOB U paclpeieieHue uxX
10 IEKTPOHHBIM CJIOSIM), OOBSACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB
U MX COEJIMHEHMH B IpejiesiaX MaJlbIX IEPUOIOB U IIIABHBIX HOATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJ1accu(UIUpPOBaTh XMMUYECKHUE 3JIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE PEaKIH
(110 YMCIly U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, [0 TEILIOBOMY 3 (deKTy, 1o
W3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX 2JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CrIEHU(PUUECKUE XUMHUECKUE CBOMCTBA MPOCTHIX U
CJIO’KHBIX BEILECTB, OATBEPKAAsl ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MIOHHBIX YpaBHEHUI
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIA;

COCTaBJIATh YPaBHEHUS 3JEKTPOIUTUUECKOMN IUCCOLMAIIMM KUCIIOT, IIeJI0OUed U COJIeH, OJIHbIE U
COKpaIllEHHbIE YPAaBHEHUS peaklii HOHHOro 0OMeHa, ypaBHEHUs PEeaKLUii, TOATBEPKAAIOIINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JIMUHBIX KJIACCOB;

PacKpbIBaTh CyITHOCTh OKUCIINTEIbHO-BOCCTAHOBUTEINIBHBIX PEaKIUil TOCPEICTBOM COCTABICHUS
3JIEKTPOHHOIO 0ajaHca 3TUX PEAKIIMMI;

IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUSI, BOZMOKHOCTH ITPOTEKAHHSI
XUMHUUYECKUX MPEBPAILIECHUN B PA3INYHBIX YCIOBHUSAX;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIIO
XMMHYECKOT0 3JIEMEHTA 110 (hopMyJsie COeANHEHN S, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE,
IIPOBOJIUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOH peaKInu;

CO0JII0/1aTh ITPAaBUIIA TTOJIB30BAHUS XUMUYIECKOH OCYA0H 1 1abopaTOpHBIM 000pyI0BaHHEM, A
TaKXe MpaBuiia 0OpalleHus ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSAMU IO BBIITOJIHEHHIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX BELECTB
(aMMHMaKa 1 yriaeKucioro rasa);

IIPOBOJIUTH PEAKIIMHU, TOATBEPXKJAIOIINE KAaUeCTBEHHbII COCTAaB PAa3JIMUHBIX BEILECTB:
pacrno3HaBaTh ONBITHBIM IYTEM XJIOPH-, OpOMUJI-, HOAUI-, KapOOHAT-, pocdar-, CUIMKaT-,
cynb(aT-, TUAPOKCUA-NOHBI, KATUOHBI AMMOHUS U HOHBI U3YYEHHBIX METAJIOB,
IIPUCYTCTBYIOIME B BOJAHBIX PaCTBOpPaX HEOPraHUUECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE ONEPALIMU MBICIUTENBHOMN IEATEIbHOCTH — aHaJIN3 U CUHTE3, CPAaBHEHHE,
0000111eH1Ee, CUCTEMATH3aIIMIO, BbISIBIIEHHE TPUYMHHO-CIIEICTBEHHBIX CBA3EH — JJIs U3yUEeHUs
CBOMCTB BEILIECTB U XUMUYECKUX PEAKLIUI, €CTECTBEHHO-HAYyUYHbIE METO/IbI [IO3HAHUS —
HabJt0/IeHne, U3MEPEHNE, MOJICIIMPOBAHHE, IKCIIEPUMEHT (peabHbIi U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon. Ilonsitue o kucinorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

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

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa LIOK
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. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 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 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. 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
Pa3zpnen 4. Xumus u oxkpyxamomas 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
OBHIEE 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 IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa LHOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas hopmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
o . P https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/HIH a3JI0KECHUS e bubmmorexa [TOK
A P : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
21 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[Mi Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiienneie
37 u HI;HaCLI peHHBIz aCTBOPBI Mu:lccomﬂ bubmmorexa [JOK
5 P P https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
bubmnnoreka [JOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nosmoteka I

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9a50
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTponbHas padora Ne4 mo Teme bubnmoreka [JOK
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«Ctpoenue aroma. XUMUYECKasI CBS3bY

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

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[lepnonnueckuii 3aKoH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XVUMUYECKUE PEaKIui B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmorexa OK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckast pabota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. v 13X https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHUYecKoe bubmorexa LHOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.eds00.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeARHIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 ITousTHEe 0 KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YXXEcTKOCTL BOABI M METOAEI €€ bubmmorexa [TOK
\ A A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueimme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakiuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
MTOBCEJHEBHOM KU3HH YEIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPY’KaIOILEeH Cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBHeiit ypok. O600IICHHE U bubnmoreka [JOK
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cUCTeEMaTHU3alus 3HaAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YHEHUKA

Xumus. 8 knacce/I"abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKIIMOHEPHOE OOIIECTBO
, I3marensctBo «IIpocBernieHue;
Xumus 8§ knace: yueonuk O.C.I'abpuensia.-3-¢ uzj., nepepad.-M.: poda, 2014.

METOIUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

Tabpuenam, O. C. Xumusl. § kinacc: yueOHHK A1 0011eo0pa3oBarenbHbIX yupexkaeHuit O.
C. TI'abpuensn. -M.: [Ipoda, 2007.

CbopHuk MaTepuaioB Mo peanu3aiuu GpereparbHOro KOMIIOHEHTa TOCYAapCTBEHHOTO
cTaHaapTa od1ero oopasoBanus B 001eo0pa3zoBaTeNIbHBIX yupekaeHusIX Bonrorpaackoi
obnactu -Bonrorpan: Yuutens, 2006.

Tabpuenan, O. C. Xumus. 8 kjacc: KOHTPOIbHBIE U TpoBepouHbie padotsl O. C.
IMabupuensu u ap. - M.: Jlpoda, 2003.

Tabpuenan, O. C. Xumus. 8 xnacc: paboyas terpaapb k yueOnuky O. C. ['abpuensna O. C.
I'abpuensn, A. B. SlmykoBa. - M.: [Ipoda, 2007.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

MynbTuMeanitHbie 00pa30BaTeIbHBIE PECYPCHI.
http://www.chemnet.ru

[azera «Xumus» 1 cailT 1uist yuurens «51 uay Ha ypok xumuuy» http://him.1september.ru.

Enunas xomteknus LIOP: [penmernas xomtekius «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OMOIMOTEKa YUeOHBIX MaTepHAJIOB 10 XMMHUH Ha moptaie Chemnet.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://rushim.ru/books/books.htm

