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HHOACHUTEJBbHAA 3AIINCKA

[TporpammMa o XMMHH Ha YpOBHE OCHOBHOTI'O OOLIEr0 0Opa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (enepalbHON
paboueil mporpaMMbl BOCHUTAHUSA U € Y4ETOM KOHIIETLUYU IPENoJaBaHus y4eOHOro rpeaMmera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepannm.

[IporpaMmma mo xuMHUHM Ja€T MPEACTABICHUE O IIENAX, OOmed cTpaTteruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJepKaHKe, MpelyCMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYPUPOBAHHE I10 pa3feiiaM U TeMaM IIPOrpaMMbl 110 XMMHH, OIPEAEISIET KOJINYECTBECHHbBIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
U3YUCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JJOTHKH Y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeaessieT BO3MOXKHOCTH MpeaAMeTa s
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMSI OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus, a TAK)KE TPEOOBAHUI K pe3ysbTaTaM 00yUeHHsI XUMHH
Ha YpOBHE LeJeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyu€OHO-IIO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHuE XUMHUH CIYXKUT OCHOBOW U1 (YOPMUPOBAHMSI MUPOBO33PEHUS 00YUaIOIIErocs, ero
NPECTaBICHUN O MAaTEPHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOINPEBPAILIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS  4YEIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYecKOoil, MUIIEBOM U HKOJIOrMUECKON 6€30MacCHOCTH, MPOOIEM 3paBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJIsi caMmMopa3BUTUS U (OpPMHUpPOBaHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPUYECKHX CIOCOOHOCTEH o0ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT €O CHNEUU(UKON HAyYHOrO MBIIUICHUS, 3aKJIaIbIBA€T OCHOBBI II€IOCTHOTO
B3IJIS11a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4YaroluXcs;

CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOrMYecKoe OOpa3oBaHHE
o0ydJaronuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU 0OecredyMBaroTCsl CHelU(UKON colep:kaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS TNeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30B0il HayKH XMMHHU Ha ONpeeIEHHOM dTarne e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMUH, OCHOB HEOPTraHUYECKOH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUI OPTraHUYECKOW XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CopepixaHue CKJIQJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM



JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHILMITY MOCIEI0BATEIHLHOTO PAa3BUTHUS 3HAHUNW HA OCHOBE
TEOPETHUUECKUX MPECTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHaeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3H;

— IPEJCTABICHU 00 AJIEKTPOIUTUICCKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEOBATEILHO OT OJIHOTO YpPOBHSA K JpPYromy,
BBITIONHSST (DYHKIIUM OOBSICHEHUS W TPOTHO3HPOBAHMS CBOWCTB, CTPOSHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HaHUIO U METOJIaM MO3HaHus B Hayke. M3yuenue xumuun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5-7 knaccel» u «duzuka. 7 Kiace.

[Tpu u3yyeHHr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKON HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUSA, MTPAKTUUYECKON ACATEIHLHOCTH YEJIOBEKA U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajjada y4eOHOro mpeaMeTa COCTOUT B (popMHpOBaHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
NpUOOIIEHNN K HAYYHBIM METO/IaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XUMHUECKUX PEaKIINil, B
GbOpMHpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUHW M HX TNPUMEHEHHMH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEe0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH TpaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKHU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
NPUOOPENTHN TaKKUe LIETH, KaK:

— (hopMHupoBaHUE MHTEIIEKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIONIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OO0Yy4arolmuxcs K
CaMOCTOSITENIbHOW ~ IO3HABATENIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJaM  IO3HaHWS,
(bOopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaOLIMMUCS OIbITa
Pa3HOOOPa3HOM NEeATETLHOCTH, TMO3HAHUS M CaMOIO3HAHMUS, KIIOUEBBIX HABBIKOB (KJITFOYEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JJI PA3IMUHBIX BUIOB JIESATEIbHOCTH,

— ¢opmupoBanue o61Iel PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIETO0 MHUpPA, MCIOJIb3yS 3HAHHS U
OTIBIT, TIONYYCHHBIC TMPH HW3YYCHUW XHUMHUHU, NPUMEHATh WX TMPU peUieHuHu TmpoljemM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIeIeCO00pa3HOro TMOBEJAEHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHSI CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOITIO M CAMOBOCITUTAHHUIO
HAa OCHOBE YCBOGHUS OOIIEYEIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO1ee 9nciio 4acoB, OTBEACHHBIX I M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETo
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezeln), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).



COILEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHauya/JbHbIe XMMUYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YeJlOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe coctossHue BemiecTB. llonstue o
METO/ax MOo3HaHMs B XUMUH. YncTeie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKYJbl. XHMHUYECKHE 3JI€eMEHThl. CHUMBOJIBI XMMHYECKUX DJIEMEHTOB.
IIpocTble U cioXkHbIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BajneHTHOCTP aTOMOB XHMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHAas Macca. OTHOCHUTENbHASI MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocBsi3b KOJIMUECTBA, Macchl U
YHClla CTPYKTYPHBIX €AMHUIL BenlecTBa. Pacu€rsl mo hopMmynaM XMMHUUECKUX COSTUHEHHH.

@uznyeckue M XMMHUYECKHUE SIBICHMS. XHMMHUYECKas peakuus U €€ IMPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kiaccudukanus XUMUYECKUX peakiuuil
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHUYECKOW MOCYIOW, MpaBWIaMUd pabOThl B J1a0OpaTopuu W MpuUEMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YUYCHHE W ONHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nuecKkux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJICHCAIIU BOJIbI) U XUMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEHOI MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) ABJICHU, Ha0t01eHue
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWS XUMHUYECKUX peakuud (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHuM, B3aMMOJCiicTBHE 3xene3a ¢ pactBopoMm coiu meau (), u3yuenme crmoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
XxpomaTtorpadus, TpOBEIEHHWE OUYUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IMPOBEIEHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHHE
MoJiesielt MOJIEKYI (I1apOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (peakIi TOPEHus).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMydeHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUS
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yrosb MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT u mpocroe BemiecTBO. HaxoxaeHwe Bojopona B IMPHPOJE,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0B! oydeHus. Kuciorsl u com.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsie u
HEHACBHIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas /0l BELIECTBA B
pacTBope. XUMHYeckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B NPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
MPUPOTHBIX BOJI.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Knaccudukamus OKCHIOB:
cojieoOpa3zymomue (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoeoOpa3yromue. Homenknatypa
okcu10B. PU3nUecKre U XMMUUECKHE CBOMCTBAa OKcH0B. [losryueHne okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHui. Pu3nueckue M XUMHUYECKHE CBOMCTBA ocHOBaHMil. IlomyueHue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUUECKUE
cBoicTBa KUCIOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coneil. @uznyeckre U XMMUYECKUE cBOWcCTBa cosie. [lomyuenue
COJIEH.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMHU HEOPraHUUECKHUX COECAUHEHHMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJep)KaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHEe, COOUpaHue,
pacrno3HaBaHME€ M M3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJIECHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U INpEKpallleHusi ropeHus (Iokapa), 03HaKOMJICHHE C
o0Opa3liaMu OKCHUIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaoMm wmemu (1)
(BO3MO>HO HCTOJB30BaHUE BUICOMATEPHUATIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEM pPAacTBOPEHUS BELIECTB C Pa3jM4HON pacTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJII0JIEHUE W3MEHEHUs OKpacCKM MHAMKAaTOPOB B pPAacTBOpPax KHCIOT U LIEJIOYEH, U3ydeHHE
B3aumojeiictBus okcuga menu (ll) ¢ pacTBopom cepHOM KHCIOTHI, KHCIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, NOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SIKCIIEPUMEHTAIIBHBIX 3aj1a4 10 TeMe «BakHelime
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoauvecknii 3axoH u Ilepuognyeckass cucrema xumudeckux siementros JI. M.
Menpneseea. Ctpoenne aToMOB. XUMHYECKasi CBSAI3b. OKMCIUTETbHO-BOCCTAHOBHTEIbHBIC
peakumu

[lepBble TOMBITKM KJIACCU(PUKALMUU XUMHUYECKUX »3yieMeHToB. [loHsTHE O rpynmax
CXO/IHBIX JIEMEHTOB (IIE€JOYHbIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOTeHbl, HHEPTHBIE T'a3bl).
DJeMeHTHhI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCUJIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYeCKHX »diemeHToB J[. .
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [leproaudeckoid cucTemsl
xumuyeckux onemeHtoB JI. M. Menneneesa. Ilepuonsl u rpymnmbl. PU3HYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB NIEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextposl. CtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMpl
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAITMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyINIaM U Mepruoam.

3nauenue [lepuonnueckoro 3akoHa u [lepuoaudeckoil CUCTEMBI XUMHUYECKUX JJIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. J[. . Menaenees — y4€Hbll U IpaykJaHUH.



Xumnueckas CBSI3b. KoBanenTHas (monApHast U HEMOJsIpHas) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucieHus.  OKHCINTENbHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsl
OKHCJICHUSI U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XumuuecKkuii IKcnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
LIMHKa C pacTBOpPaMHU KUCJIOT U ILEJIO0YEH, MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TOPEHHE, peaKIUH Pa3IoKeHUs, COeTUHEHNUS ).

Meosicnpeomemmnie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU U3YYEHHUU XMMMH B 8 Kjlacce OCYIIECTBIISETCS
Yyepe3 HCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAYYHBIX IOHATUH, TaK W IOHSATHIA,
SABJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAETIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOI'O IIMKJIA.

OOue ecTeCTBEHHO--HAY4HbIE IOHATHS: Hay4HbIM (akT, TUIoTe3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

@dusuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIHI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, 00BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, ()M3WYECKHE BEIMYHMHBI, CIUHHUIBI W3MEPEHHS, KOCMOC, IJIAHETHI,
3831561, ComHIie.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadusa: armocepa, ruzapocdepa, MuUHEpalbl, TOpPHbIE IOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasl peaKIus

[Tepuonuueckuii 3akoH. Ilepuoguueckas cucremMa xuMmudeckux oasementoB JI. W.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
DIIEMEHTOB TEPBBIX TPEX TMEPHOIOB, KalHs, Kb W WX COCIWHEHHHA B COOTBETCTBHUU C
II0JIO’KEHUEM 3JIeMEHTOB B [leproandeckoli cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHMIbl XHMHYECKOH CBA3M. THIBI KPUCTAIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBa OT THUIA KPHUCTAUNIMYECKOW PEIETKH M BHUJA XUMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCSALIMXCS K Pa3IUYHBIM KJIaccaM HEOPraHMYECKHX COEIMHEHUH, IeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil 0 pa3IUYHbIM IpU3HaKaM (0 YUCIy U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMYy 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTajlu3aTopa). DK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[TonsTe o ckopocTH xuMudeckoi peakuuu. [loHarve 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHEe O TOMOreHHBIX M TeTepPOreHHBIX peakuusx. [loHsTHEe O
katanuze. lloHsTHe o0 XuMUUecKOM paBHOBecHMH. DakTOpbl, BIHSIOUIME HA CKOPOCTh
XUMHYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHOM peakiuu. CocTaBlieHHE YpPaBHEHHUH OKHCIUTENBbHO--BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.



Teopust AAEKTPOTUTUYECKON AUCCOIMALNK. DJIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
QHUOHBI. MexaHW3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenenp qucconnanuil. CUIbHBIE U CIIA0BIE 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcloBHsI IPOTEKAHUS peaKMil MOHHOIO OOMEHa, MOJHbIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
IpEeICTaBICHUNA 00 3JIEKTPOTUTHYECKOW aucconuranui. KadecTBeHHbIE peaklWd Ha HOHBIL.
[TonsaTHE O rUIpPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTHM XMMMUECKOM peakluu OT BO3JACHCTBHUS pa3iIMUHbIX
(akTOpOB, UCCIIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IIpoOLEcca AUCCOLMALUN
KUCIIOT, Iueno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHalioB), IPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMUS pEakluii MOHHOro obMeHa (oOpazoBaHHE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEakIUil (FOpeHue, peakluH pa3jiokKeHUs, COEAUHEHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBL,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTtepucTuka TrajgoreHoB. OcCoOEHHOCTH CTpPOEHHUs aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOIECHCTBUE C METalJlaMH, HEMETaJUIaMH,
mienoyamu).  XusopoBopopod. ComsiHas  KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHelme XiI0puabl
U MX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEecKHe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (u3NYecKue M XMMUYeckue cBoicTBa. OKCHABI Cephbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOmuye Kak MpeACTaBUTENS Kiacca KHCIOT M coenuduueckue). XHUMHUYECKUE peakiu,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. IlpumeHenue
cepHOi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynab¢aT-uoH. Haxoxenue
ceppl U €€ CoelMHEHUH B TMpHUpoae. XHUMHUECKOEe 3arpsi3HEHHE OKpY’Kalollell cpenbl
COECIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHeHHE B TNpupoje, (usmdeckue u
XuMH4ueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUaK, ero pu3andyeckue 1 XuMHYecKre
CBOWCTBA, MoylyueHue 1 npumenenue. Coian aMMOHHUS, UX (pU3NYECKre U XUMUUYECKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
dusznueckue M XUMHYECKHE CBoicTBa (oOmMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEd aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHUE OKpY Karolleld Cpeabl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMN
docdopa, ¢pusndeckue u xumuueckue cpoiicrsa. Oxcun pocdopa (V) u pocdopHas kuciora,



bu3nYecKkue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonwp3oBanue ¢ocdaToB B KauecTBe
MHUHEpaAJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |V A-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCICHUs. YTJIEepOJ, aJLIOTPONHbIE MOIU(UKALIMHI, PACHIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupose.
Oxcuapl yraepona, ux U3NYEecCKue U XMMUYECKHE CBOWMCTBA, JICHCTBUE HA JKUBBIE OPTaHU3MBIL,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciaora u eé
CONM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IoiydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-moHbL.  Vcmonb3oBaHwe ~ KapOOHAaTOB B OBITY, MeEAWLMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHUAX YyIiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kuciora). IIpupogHsie
UCTOYHUKH YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPTH), MPOAYKTH HUX NepepaboTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BKHBIX BEIECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOMCTBA, IIOJyYEHHE W IPUMEHEHHE.
CoenuaeHnss kpemMHusi B mpupoje. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobiemsl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIbHBIX MATEPHAIIOB B TIOBCEJHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3l0B HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJECHHUE NMPHU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpakaromme (U3NIeCKUe W XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepuaoB), HaOdIoJeHHEe Tpolecca OOYINIMBaHUS — caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOI0JIeHuEe IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKHMHU CBOWCTBaAMM a30Ta, (pocdopa M uUX coeluHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAJIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX yI0OpEeHNUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uoOH M HU3y4YEHHE NPU3HAKOB MX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HHE MOJENel KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBEJCHHE KAYeCTBEHHBIX PeaklMi Ha KapOoHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME [PU3HAKOB MX IPOTEKAaHUs, O3HAKOMIIEHHE C MPOLYKIHUEH
CHWJIMKAaTHOM IMPOMBIIIJIEHHOCTH, PEUIeHHE 3KCIepUMEHTANbHBIX 3a/1ady 1o TeMe «Baxuelimue
HEMETAJUIbl U UX COCTUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OOmiast xapakTepUCTHKA XHWMHYECKHUX JJEMEHTOB — METAlJIOB HAa OCHOBAHHUU MX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux amnemeHToB . 1. MenzaeneeBa u ctpoeHus



atomoB. CTpoeHune MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAJUIMYECKas
pemérka. OIEKTPOXUMHUYECKUN psij HanpshkeHMM MeraioB. dusnueckue W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmmMe crocoObl MOMy4YeHHusT MeTa/UIoB. [[oHATHE O KOPPO3UU METaIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT KOppo3uu. CiiaBsl (CTallb, Yyr'yH, AIOPaTIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTaUIBL: TTOJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXJEHHUE B Ipupoac. PU3HUECKUE U XUMUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M KajabLui: moJoxkeHue B Ilepuogmueckoit
cucremMe xuMmMuueckux aemeHToB [[. WM. MeHueneeBa, CTpOEHHME HMX aTOMOB, HAXOXICHHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxHenmue coearHeHUs
Kanbpus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxxenue B Ilepumonnueckoil cucreme xumudeckux annemeHto /[ U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3nvecKue 1 XMMUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme Xumuueckux »saemeHtoB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. PU3nyeckue 1 XMMHUYECKUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METaUIOB W CIUIaBOB, HX (U3MUYSCKUMH CBOMCTBAMH,
U3y4eHUE PE3yIbTAaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUJIEOMATEPHANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKA, xene3a (I1) u xenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHHE BUIEOMATEPUAIIOB), UCCIeT0BaHNE aM(OTEPHBIX
CBOICTB T'HJIPOKCHUAA AFOMUHHS U TUAPOKCUA [IMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 337a4 I10
TeMme «BakHeWme MeTallibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemectBa 1 Marepuansl B TOBCEAHEBHOM KU3HMU YelloBeKa. be30omacHoe MCnosib30BaHuE
BEIIECTB U XHUMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTUMasi KOHIIEHTpalus
BeniecTs, qanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIC MATEPHAJIBI).

Mesxicnpeomemmuuie ceasu

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 MCIHOJb30BAaHWE KaK OOIMX ECTECTBEHHO-HAyYHBIX TMOHATHW, TaK U TIOHSITHH,
SIBJISIFOIIMXCSI CHCTEMHBIMU ISl OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HayYHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICITb, SBJICHHE, MAPHUKOBBINA A(D(PEKT, TEXHOIOTHS, MaTEPHAITHI.



®dusmka: MaTepus, aroM, OdJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaIuOaKTUBHOCTh, MOJIEKYJa, DSJCKTPUYECKHHA 3apsl, MPOBOJHHUKH, IOJYIPOBOIHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TE€IO0, 00BEM, arperaTHOe COCTOSIHME BEIEeCTBa, ras,
pacTBOp, pacTBOPHUMOCTh, KPHCTAJUINYECKAash pEMIETKAa, CIUIaBbl, (PU3MYECKUE BEIUYMHBI,
€IMHHIIBI U3MEPEHNU S, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Buonorus: ¢otocunres, npixanue, O6uocdepa, >KOCUCTEMa, MHUHEpalbHBIE YHOOpeHHs,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIIaeMblI€, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMM IHOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMH M PAaCUIMpPEHHE OIbITa ACATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMaHMS 3HAYCHUs XMMHUYECKOH HAyKH B JKM3HM COBPEMEHHOTrO OOIIecTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNUS O COLMAIbHBIX HOpMax M IpPaBUJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH NP BBIMOIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW NesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMAaHHUS  CYIIHOCTH HaydyHOW KAapTHHBI MHUpa, NPEACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHWE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIECCOB W SIBJICHWH, IO3HABATEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOIH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOYYCHHWIO M TO3HAHMIO, JTHOO03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIFOICHUS TPaBU OE30MaCHOTO MOBEACHUS TIPU paboOTe ¢ BEIIECTBAMU,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JIIsl TIOBBIMICHHS YPOBHS 3KOJIOTHYECKOU
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JEATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBICJ XHMHUYECKMX TIOHATHH (BBIACIATh MX XapaKTEpHbIC MPH3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATh NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JICyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJIETH, MCIONb3yeMble B XUMHUH, NpeoOpa3oBBIBATH ILIUPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM peakiud — TP PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISABJIISATH u
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U W
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIbh30BaTh IMOCTABICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJ0M IPOIIecca, CAMOCTOSITEILHO MTPOrHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATHU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAITUIO PA3IINYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI IPH TIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHUS PAa3JIMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBaTh B Mpolecce y4eOHOW M HCCIEIOBATEIbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoje auanora W (WIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JIeaTh IPE3EHTALUI0 PEe3yJIbTaTOB BBITOJHEHHS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JEATENbHOCTH MPH PEIIeHHMM BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee H(PQeKTUBHbIE CHOCOOBI pelIeHHs Yy4yeOHbIX U [O3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM ITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbie B YCIIOBUH 3a/IaHHH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



0o0ydJaronMucs Hay4YHbIe 3HAHUS, YMEHHMS M CIIOCOOBI JCHCTBUM, creruduyueckue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUAbBI ACATCIIBHOCTHU IIO HOHY‘ICHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOydeHus B 8 KJjacce HpeaMeTHBIC pe3yibTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMHUPOBAHHOCTD Y OO YUAIOIIUXCSI YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKyJsipHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEILHOCTD, CTENICHb OKUCIICHUS, XUMUYECKast peakius, Kiaccuukarus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEIOJIApHAsl KOBAJIEHTHAsl CBSA3b, MOHHAs CBS3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCTIOJIB30BaTh XUMHUYECKYI0O CHUMBOJIMKY JMJISi COCTaBleHHS (OpPMyJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpeNieIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMynaM, BHJI XHUMHUYECKOH CBs3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucteMe, 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noxrpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX DJIEMEHTOB (CcOCTaB M 3apsija  sapa, oOIlee YHCIO 3JIEKTPOHOB H
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBAa BELIECTB Pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX MTPEBPALLICHUI B Pa3JINYHbBIX YCIOBUSX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEILHON AEATEIHbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIUIO, BBIABICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOmoJeHUe, U3MEpPEHHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, heHodTanenH, METUIOpaHK U IPYTUe).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, [IPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEGHTHOCTD,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HERJIEKTPOJIUTHL, DJIEKTPOJIUTHYECKAs JUCCOLMAIUs, pEeaklUud MOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMUECKas pemeérka, KOoppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TMOHATUW W TPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUISl COCTaBJICHHS (GOpMYJT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMysam, BUJ XUMHUYECKON CBsI3U (KOBaJIGHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich [leproanueckoro 3akona JI. M. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3juvaTh MOHATHS «TJlaBHas moxarpymnma (A-
rpymmna)» u «mobounas moxarpymnma (b-rpymma)», Mameie ¥ OOJBIINE TEPUOMIBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHWH CBOMCTB DJIEMEHTOB W HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMHM BEUIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUIN COOTBETCTBYIOIMX XUMUYECKUX PEAKLU;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO Macchl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh TMpaBWja IOJI30BAaHMS XMUMHYECKOW TOCYIOH U JabopaTOpHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMH, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB PA3JIMYHBIX BEILLECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAMA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTEIBbHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIeHHWe, W3MEpPEeHHe, MOJICIUPOBAaHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

KommyectBo gacos

Ne HaunmenoBanue pa3ienoB U TeM DnekTpoHHbIC (IU(PPOBHIE)
/11 MIPOrpaMMBbI Bcero Konrporesie Hpaxruteckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuoreka [JOK
PAKTUYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
19 BemecTBa 1 XuMu4ueckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bozayx. Kucnopon. [lonsitue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o kucinorax 3 1 bubnuorexa [JOK
U COJISIX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopsl. [lonsitue 06 5 1 bubnuorexa [JOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK

HCOPTraHNYCCKUX COe€IUHEHUI

Hroro 1o pasneny 30

https://m.edsoo.ru/7f41837¢c

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [Tepuonuueckas cucrema 7 bu6mmoreka [JOK
' XUMHYECKHX demenToB JI. 1. https://m.edso00.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XHUMHUYECKas CBS3b.
3.2 OKUCIUTEILHO- 8 bubmnorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKLINMH
bubmuoreka [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KommyectBo yacos

DneKkTpoHHbIEe (IU(PPOBHIE)

Nen/m | HaumeHoBaHue pa3fenoB ¥ TeM IPOrPaMMBI Kountponsusie | IIpaktruueckue
Bcero o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
Pa3zgea 1. BemmecTBo U XUMH4YeCKHe peakuu
[ToBTOpenue u yriyOneHne 3HaHUN Bu6mmoteka [JOK
1.1 )
OCHOBHBIX Pa3JeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaKIuii https://m.edso0.ru/7f41a636
DJIEKTPOJIUTHYECKAS] TUCCOIUAIIHS. bu6nmorexa LIOK
1.3 8 1 1
XUMHUECKUE PEAKIHK B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M UX CO€IHHEHUSA
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubmuoreka [IOK
' anemeHTOB VIIA-rpynmel. ["amoreHs https://m.edsoo.ru/7f41a636
06
22 oneverron VIAcrpynm. Cepan i : Brmorers L1OK
' PYHIHL 2P https://m.edsoo.ru/7f41a636
COETUHEHUS
06
23 oneveron VApymm, Asor, dochop i 7 ,  brbmoreralloK
' PYHIBL ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
06
24 neverrron VA-rpynm, Yeaepon 5 p  Dudmorena LOK
' . PYITHIEL poa https://m.eds00.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Hroro no pazneny 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

3.1 OO0mKe CBOMCTBA METAILIO 4 bubnxorexa LIOK
. 1€ CBOMCTBA MET B
B . https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkselinme Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7£41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHaiibl B JKU3HH YEJI0BEKA 3 bubmorexa HOK
' m p https://m.edso00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KonnuectBo yacos
N Tema ypoka Kontposbnsle  Ilpaktnueckue Jlara TEKTPORHEIC LH(ppORbIe
/1 Bcero u3ydeHus:  oOpa3oBaTebHbIE PECYPCHI
paboThI paboThI
1 [Ipenmet xumuu. Poiab XuMuM B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Terna u BerecTBa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAaX MO3HAHUS B XUMUU 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUN U TIPUEMBI 1 1 bubnuorexa [JOK
obparienus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasneneHus cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue
5 c;[)eceﬁ (Ha HpI/III)VIepe OUYUCTKH ) 1 1 bubmorexa IOK
. https://m.edsoo0.ru/ff0d28c8
MTOBapEeHHOM COJIH)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie u cil0XKHBIE BEIECTBA 1 Bubmorexa IOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. 1 bu6mmoreka [IOK



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

Xumuueckasi popmyna. BaneHTHOCT
aTOMOB XMMHYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OTtHocCuTENbHAS aTOMHAs Macca. bubnmoreka [JOK
OTHOcCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast o1 XUMHYECKOT0 dJIEMEHTA bu6mmoreka [IOK
B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemiectBa. MoJib. bubmuorexa [JOK
MogsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bu6mmoreka [IOK
XUMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHCHUSI https://m.edsoo0.ru/ff0d3b88
BerancneHus Kom4ecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUAM XUMUYECKUX Brbmiorexa LIOK
5 https://m.edso0.ru/ff0d5708
peakmuit
Krnaccudukanus XuMHUECKUX peakiiui
18 (COCI[I/IH(IE):HI/I}IupaBJ'IO)KeHI/I}I 3a£emeL:{H;1 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 SHUMKJIONETUCT. O606quI.IeHI/Ie u Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BeriecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk razos. Cocras Butmorexa LOK
21 Bo3ayxa. Kuciopong — siemMeHT u

npocroe BeuiecTBo. O30H

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
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumaax
CriocoOslI MOTydeHuUsT KHCIIOpOo/ia B
23 nabopaTtopuu ZIqHPOMLIHJHeHF;{(iTH. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoi 3 PexT XuMUIeCcKoi
peaKkiuu, MOHATHE O TEPMOXUMUYECKOM bubnmoreka [JOK
24
YpaBHEHUH, K30~ M SHJOTCPMHUCCKHUX https://m.edsoo.ru/ff0d4790
peaKnusx
TorumBo (HedTh, yroiab U METaH).
25 3arpﬂ3H61§He(11;03’z[yy§(a CIIOCOOBI iro bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «TlionyquI/Ie u iO6I/IpaHI/Ie KHCJIOpOJIa bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BeniecTBo. Haxoxaenue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bosopoza. [IpuMeHeHue Boiopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KHCIOTAX U COJAX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «lPlonyquHe u I():061/1paH1/Ie BOJIOpOA bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 MossipHblii 00BEM ra30B. 3aKOH bubnuorexa [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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ABorajpo https://m.edsoo.ru/ff0d542e
Boruncnenus o6bp€ma, KoauuecTBa
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenus 005EMOB ra3oB 1o
34 YPAaBHEHUIO PEAaKIMU Ha OCHOBE 3aKOHA Bubmiorexa LIOK
B} . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 06 bubnuorexa [JOK
MHJIUKATOpax https://m.edso0.ru/ff0d59e2
Bopa kak pactBoputens. Hackiienneie
37 u HI;HaCLHieHHLIE pPacTBOPBI. anllccmsaa Bubmiorexa LIOK
https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 mo Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeneaEHHON MacCOBOM JIONeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 O060011eHre 3HAHMI 110 TeEMe bubnuoteka [JOK
«Kucnopoa. Bomgopoa. Bonay https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KI/ICJI};‘ITHLIX OCHOBHBIX U aM()OTEpHBIX bubmorexa IOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenne u XuMHUYECKHE CBONCTBA bubnmuotexa [JOK
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OCHOBaHU

https://m.edsoo.ru/ff0d67ca

Kucnotsr: cocras, kinaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
C : s
15 | coommbmmonyemn rmmors BrGmmorera LIOK
N A ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIUHCHMI
I'enernueckas cBsA3b MEKY Kilaccamu bu6mmoreka [IOK
48 .
HEOPraHUYECKUX COCTUHCHUI https://m.edso0.ru/00ad9a50
49 O00011eHrEe U CUCTEMATH3aIs SHAHUH bubmmorexa [IOK
t t https://m.edsoo.ru/00ad9ch?2
K 6ota No2
50 "Ocromie Ktacon neopranccKix BrGmorera LIOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
IT
st | xomamaccion anowormen, Hommre o Brémorexa LIOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
n N
€pPUOINYECKUN 3aKOH U BuGmiorexa LIOK
52 [lepuoanueckas cucteMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MenaeneeBa
53 Ilepronarl, TPYNIIBEI, TOATPYIIIEI bubmmorexa [TOK
PHOZEL, TPYHIIHL TOAPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnmuotexa [JOK
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saep. M3oTonsl

https://m.edso0.ru/00ada342

CtpoeHue 311eKTPOHHBIX 000JI04eK

. bubnunorexa LIOK
95 aToMOB 351eMeHTOB [leproauueckoit
https://m.edsoo.ru/00adatbc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bu6mmorexa [IOK
[epuomnueckoii cucreme /1. U. https://m.edso0.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — yu€Hblii, Ieaaror u https://m.edso0.ru/00ada96e
rpaKIaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnnoreka [JOK
XUMHAYECKHMX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast Xinmirieckas Ceash https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosnsipHast XUMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HEMosIpHAas XUMUYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenetth OkCIeHs https://m.edsoo.ru/00adae28
63 OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTeNn U BOCCTAHOBUTEIIH bubmmorexa LIOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padorta Ne3 o teme bubnnorexka [JOK

«CtpoeHue aroma. XUMUYECKas CBSA3b»

https://m.edso0.ru/00adbh486
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66 PezepHblit ypok. O6o01eHue 1 1 bubmuorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PezepBHblit ypok. O6o01eHue 1 1 bubmuorexa [IOK
crcTeMaTH3allus 3HAHUI https://m.edsoo.ru/00ad9cb?2
68 PesepBubIil ypok. O600111IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINAS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KommuectBo yacos

No ara DNeKTpOHHBIE U(PPOBHIC
Tema ypoxka Kourponbusie = IIpakTuHueckue

/T Bcero n3ydeHus  oOpa3oBaTeIbHBIC PECYpCh

paboThI paboThI
Ieproanueckuii 3aKoH.
P bu6nmmoreka [IOK
1 [Tepuonnueckas cucTeMa XUMHUYIECKUX 1
https://m.edsoo.ru/00adb59e

sanemenToB /I. 1. Menaeneera
3aKOHOMEPHOCTH B U3MEHEHUH

5 . p 1 bu6nuoreka [IOK
CBOMCTB XUMHUYECKHX AJICMEHTOB

B https://m.edso00.ru/00adb6b6
MEePBBIX TPEX MEPHUOIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubmuorexa [HOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBA3U U TUIIBI 1 bubnnoreka IIOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
CamocTtosTenpHas paboTa Mo Teme

5 «[ToBTOpEHNUE U yrirydaeHne 3HaHUi 1
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca

6 Knaccudukamms XuMruaecKkux 1 bubmuotexa [JOK
peaKIuii Mo pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
TlonsaTHE O CKOPOCTH XUMHYECKOMN

7 0 P 1 bu6mmoreka [IOK

eaknuu. [IoHATHE O TOMOTEHHBIX U
p https://m.edsoo.ru/00adbe9a
TeTePOTrEeHHBIX PEaAKIIHSIX
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.

8 @DakTOpBI, BIUSIOIINE HA CKOPOCTh 1 bu6muoreka [JOK
XMUMHYECKON PEaKIMi U TOJI0KEHHE https://m.edso0.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC 1 bu6nuoreka [IOK
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https://m.edsoo.ru/00adb6b6
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peakiuu https://m.edsoo.ru/00adcade
Te e €CKOM
10 H:f: HI/IBEiI ;;pgiii:il: I;IO(I:/IJIa(SHe bubmorexa HOK
A T, https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 HouHble ypaBHEHUS PeaKIINi bubmorexa [IOK
P peart https://m.edsoo.ru/00add448
12 | ocmomenntt n esent npencrmsmeat o6 BuGmorera LIOK
. pea https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
X o o
s > I/IeMI;I;IZ;IiZE I:I:(())Igcma CoJIell B CBETE BuGmorexa LIOK
ped . https://m.edsoo.ru/00add8b?2
AIIEKTPOJIMTUICCKOU JTUCCOITUAITUT
14 [MousTHE O TUAPOIU3E COJIEH bubmorexa OK
P https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATH3AIUS bu6nmoreka [IOK
3HAHUU https://m.edsoo0.ru/00addd12
[IpakTuueckas pabora Ne 1. «Pemienue bubnmnorexka HOK
16
IKCIIEPUMEHTAILHBIX 33144 https://m.edsoo.ru/00addbfa
17 K;HTpOJ‘IBHaSI pabota Nel o Teme BuGmorexa LIOK
«DNEKTPOIUTAYECKAS JUCCOINALINA.
fleKtpon s tan https://m.edsoo.ru/00addecQ
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
o | o o
CeKHC CBONC PHMEPE https://m.edsoo.ru/00addfe2
XJopa
X .C
19 | saarmecxns enofiors, nonyerte BuGmorera LIOK
’ i ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [TpaxTiueckast pabota Ne 2 o teme bu6muoreka [JOK
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«lomydeHnue COIAHON KUCIOTHI,
U3Yy4EHHUE €€ CBOUCTB»

https://m.edsoo.ru/00ade348

Brpruucnenus no ypaBHeHUAM

Bbu6nuoreka [IOK

21 MIMITICCIC LI, CCIH O 13 https://m.edsoo.ru/00ade488
pEeareHToB JaH B U30BITKE
99 OO0m1as XxapaKTepuCcTUKa 3JIEMEHTOB bubmuorexa [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnI0TponHbIE MOAU(DUKALUU CEPBI.
23 Haxox(i[eHHe cepLIII 1/1(1::&3 c:enHHeII){Hﬁ B bubmorexa OK
. https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOMCTBA CEPBI
24 CepoBoaopo1, CTpocHHE, (PU3HUECKUE bubnuorexa [HOK
U XUMHYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHasi KMCIIOTa
25 @Hsnjecxnle) U xmfnqecxne CBOI;ICTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIIUH, JIeKALUE B
OCHOBE ITPOMBILINIEHHOTO CrIocoba
26 MIOJIYYEHUS CEPHOU KUCIIOTHI. bubmuoreka [JOK
XUMHYECKOE 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKPYKaroIIeH cpelibl COETUHEHUSIMU
cepbl
97 Brrunciaenne MacCoBoM 10JIM BhIXOAa bu6nuoreka [IOK
NPOJyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO11ast XxapaKTepUCTHKA 3JIEMEHTOB
28 VA-rpynnsl. A30T, paclipocTpaHeHHE bubmuoreka [JOK
B IIpupoe, GpU3nvecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
29 AMMHUak, ero ¢puznueckue u bu6muoreka [JOK


https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00adeea6

XUMHUYCCKUC CBOﬁCTBa, MMOJIY4YCHHUEC U
IIPUMCHCHHUEC

https://m.edso0.ru/00adf004

[IpakTuueckas padora Ne 3 o reme

Bbu6nuoreka [IOK

30 «HovﬂyquHe aMMHaKa, U3yYCHHE €T https://m.eds00.ru/00adf180
CBOMCTBY
31 A3oTHas Kucaorta, e€ GusndecKue u bubmuorexa [JOK
XMUMHYECKUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHWUS B KQUECTBE MUHEPAIBbHBIX
32 ynobpenuii. XumMuueckoe BI;Fp}IBHeHI/Ie bubnmorexa LIOK
. https://m.edso00.ru/00adf518
OKpY’KalolIel Cpeibl COSTMHECHUSIMH
a3oTa
®ochop. Okeun bhocdopa (V) u
33 (bocg)oé)mm ann((l))Ta q)(i)I/II)SI/I(IIez:KI/Ie u bubnmorexa LIOK
. https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, MOJyYCHHE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEPATBHBIX YIOOPEHUH. bubnmnorexka [HOK
3arpsi3HeHNE IPUPOIHON CPE/IbI https://m.edso0.ru/00adfc20
dbocharamu
Yraepon, pacipocTpaHeHHAE B
35 anpI())JlJ; g)mnrt)lecé)/le Y XUMHYECKUE bubmorexa LIOK
o https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcupsl yraepoaa, ux Gpusndeckue u
36 XAMHYECKHE CBONCTBA. but6mmoreka [IOK
DKOJIOTHYECKHE TIPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)
N bubmuorexa [JOK
37 VYronbHast KUCHOTA U €€ CONu

https://m.edsoo0.ru/00ae006¢c
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[IpakTuueckas padora Ne 4 o reme
"[TonydyeHue yrieKucaoro rasa.

bu6nmmoreka [IOK

38 KadecTBeHHast peakius Ha KapOOHAaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHaYaIbHBIC TTOHATHUS 00

39 OpfaHI/I‘IeCKI/IX BEIIIECTBAX KakK O bubmmorexa LOK

https://m.edsoo.ru/00ae054e
COCTMHECHUSX YIIIepo1a
40 Kpemnuii u ero coenuuenus bubmorexa HOK
https://m.edso00.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuorexa [JOK
«BakHelue HEMETaIbI U UX https://m.eds00.ru/00ae0bf2
COCTMHCHUS

0oOIIeHNE 3HAHUH 110 TEME
42 SBa;xIIfeﬁmHe HEMETaJIbl U UX bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO0mas XxapakTepuCcTUKa XUMHUUECKIX
3JIEMEHTOB — METAJIIOB.

43 Merannudeckas CBI3b U bu6nuoreka [IOK
MeTaITHYecKasi KpUCTAITNIECKast https://m.edso00.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJIJIIOB.

44 DNEKTPOXUMHUYECKUH psift bubmmorexa LIOK

. https://m.edso0.ru/00ae1156
HANPSDKEHUN METalIoB
O61mue crocoOb! MOTyYeHUs
45 MeTtaiioB. CruiaBel. Beraucienus mo but6mmoreka [IOK

YpaBHCHUAM XUMHYCCKUX peaxunﬁ,
€CJIM OAUH U3 PCAr€HTOB COACPIKUT

https://m.edsoo.ru/00ae1156
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IpUMecH

46 [TonsaTue 0 KOppO3UN METAIIIOB bubnmorexa LIOK
https://m.edso00.ru/00ae1278
bu6nmmoreka [IOK

47 [lenotnie MeTantEl https://m.edS(I)lo.ru/Oan14b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmoreka [JOK

KaJIust https://m.edsoo.ru/00ae14b2

49 [Ienoyno3eMeIbHBIE METAIIBI — bubmuorexa [JOK

KaJIbIIMHA U MarHUi https://m.edsoo.ru/00ae15e8

50 Baxneime coequHEHUS KaJIbLIUI bubmorexa [IOK
https://m.edsoo.ru/00ae15e8

51 O606I£IGHI/I€ U CUCTEMaTHU3aLs

3HAHUHN
59 JKEcTkoCTh BOIBI U CIIOCOOEI €8 bu6nmoreka [IOK
YCTpaHCHUS https://m.edso00.ru/00ae1886
53 | Reomoom st biGnotexa LIOK
\ https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
. bu6mmoreka [JOK
>4 AJtiomHHHif https://m.edsc]faru/Oanlc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK
THIPOKCHIA https://m.edso0o.ru/00aelc64
bu6nunorexa LIOK

o Keneso https://m.edsclnlo.ru/Oan1d86

57 OKcHIbl, THIAPOKCUIBI U COJIH JKeJle3a bu6mmoreka [IOK

(1) u xene3a (1) https://m.edsoo.ru/00ae35e6

58 O06o01IeHre U cucTeMaTr3aIus

3HAHUH
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[IpakTuyeckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3324 I10 TeME

bu6nmmoreka [IOK

> «Bakueiinme MeTauIbl H UX 1 https://m.edsoo.ru/00ae3de8
COCIIMHEHUS
BbrunciieHus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIU OJIUH U3

60 pEareHToB JIaH B U30BITKE UITN 1 bu6nmmoreka [IOK
COJCPKHUT IPUMECH. Bhrunciienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIH BBIX0JIa MPOYKTa
peakinuu

61 O06001IeHNEe U CHCTeMaTU3as 1
3HAHUU
KonTtponsHast padora Ne2 o teme

62 «HWToroBast KOHTpoJIEHAs paboTa 1o 1
Kypcy 9-To Kiaccay»

63 BemecrBa u maTepuansl B 1 bu6nuoreka [IOK
[MOBCEIHEBHOM KU3HU YeJIOBEKA https://m.edso0.ru/00ae3f50
XHUMHUUYECKOE 3arpsA3HEHUE bubnuoreka [JOK

64 . 1
OKpYXXaromIel Cpeibl https://m.eds00.ru/00ae4270

65 Ponp xumuu B pemieHnn 1 bubnmnorexka HOK
9KOJIOTUIECKUX TpodIieM https://m.edso0.ru/00ae4270

66 PesepBHblit ypok. O0o01IeHNE U 1 bubmuoreka [JOK
CHCTEMATU3aLNs 3HAHUI https://m.edsoo.ru/00ae0d0a

67 PesepBublit ypok. O0o0mIeHNE U 1 bubmuoreka [JOK
CUCTEMATH3ALUs 3HAHUN https://m.edsoo.ru/00adb33c

68 PesepBublit ypok. O60011eHNE 1 1 bu6muoreka [JOK
CHCTEMaTH3aIns 3HAHUH https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJ151 YYUEHUKA

1. Pymutuc I'.E., ®enpaman @.I'. Xumus-8: yaueOHUK A1 061eoopazoBat. Opranuzanui -

M.: [Ipocsemienue, 2020;

1. Pymutuc I'.E., ®enpaman @.I'. Xumus-8: yaueOHUK i1 061eoopazoBat. Opranuzanui -

M.: IlpocBemienue, 2021.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

I"a6puensu O.C., Kynmosa A.B. Xumus. 8-9xin. Metoauu.nocodue - M.: BEPTUKAJIb,
2017. Ucrounuxk: https://rosuchebnik.ru/kompleks/umk-liniya-umk-o-s-gabrielyana-
himiya-8-9/

Epemun B.B., «Xumus. 9 xinacc. Meroauueckoe nmocobue k yueounky B.B. Epemuna,
H.E. Ky3bpmenko, A.A. [Ipo3nosa, B.B. Jlyauna.- M. Beptukans. @I'OCy», 2012.
lNabpuensn O.C., Cnankos I1.H. Xumus B TecTax, 3agavax, ynpaxHeHusix. 8 k.
BEPTUKAIb. Nctounuk: https://rosuchebnik.ru/product/himiya-v-testah-zadachah-
upragneniyah-8-klass-uchebnoe-posobie-427824/

MabpuensH O.C., Xumus. 8 knacc. YuebHoe nocobue.- M.: Apoda, 2017

McTtouHuk: https://rosuchebnik.ru/product/himiya-8-klass-uchebnoe-posobie/

AxmeToB M.A. Xumus. 9 knacc. KOHTponbHbIE Y NPOBEPOYHbIE PaboThl.
McTouHuk: https://rosuchebnik.ru/catalog/predmet-himiya_klass-9/
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