CAHKT-METEPEYPT

@ rnanpnM YacTHoe 001meo0pa3oBaTe/ibHOE YUpeKIeHHe
W K 0 N A

«I'aznpoM mkosaa Cankr-Ilerepoypr»

YTBEPXJIAEHO

HAa 3aCeaHuU
[Iemarornueckoro cosera

YacTtHOTO 00pa30BaATEIBHOTO YUPEKICHUS
«["azmpom mikona Cankr—IleTepOypr»
[Tpotokos Ne 8 ot 29.08.2023 .
[Ipencenarens

/T.B. KopHuenko/

YTBEPXAEHO

IIPUKA30M JIUPEKTOpa
YacTtHOro 00pa3oBaTeNbHOrO YUpEKICHUS
«T"aznmpom nikosia Cankr-IlerepOypr»
[Ipukaz Ne 27-y ot 29.08.2023 r.

T.B. Kopuuenko

AOOKYMEHT NOANMCAH

SNEKTPOHHOW MOAMUCHIO

Ceptudmkat: 02CCOEA0003BB100AD4450C6C9BCI5D73C
Bnageneu: KopHueHnko TatbsiHa BuktopoBHa
[einctButenen: ¢ 22.03.2024 po 22.06.2025

PABOYASA ITPOT'PAMMA

y4e0HOro npeamera
«XUMUA»
(0a3oBBIN YPOBEHD)
st ooyuaromuxcs 8-9 kiaccon

«CoriacoBaHo»

(Cocnosckux C.B.)
3amecturens aupekropa no YBP

« » 2023 1.




HOACHUTEJIBHAA 3AIINCKA

ITporpamma 1o XMMHUM Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOM NPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenacraBieHHbIXx B @T'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHS OOYYArOIIMXCS CpPEACTBAMU YUEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNbHOE MPEIMETHOE COJepiKaHKe, MPEAyCMaTpUBAET paclipeelIeHue ero Mo Kiaccam M
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
Y Ka4YeCTBEHHBIE XapaKTEPUCTHKH COJICPIKAHMUS, PEKOMEHTYEMYIO TI0CIIeI0BATEIbHOCTD H3yIEeHUS
XAMUU C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTWKHA y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaIOMMXCs, OTPEIENAET BOSMOXXHOCTH MIPEAMETa JUTS peaTH3aluu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMBI HAa YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHUs, a TaKkKe TpeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUHU Ha
YPOBHE IIeJiel M3y4eHHs MPEeAMEeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHON AEATEILHOCTH

00yJaroIIerocs mo OCBOCHUIO y4eOHOTO COJIepIKAHUS.

OBIIAA XAPAKTEPUCTHUKA YYEBHOTI'O ITIPEJIMETA «XUMMSD»

3HaHUe XUMHH CIY)KUT OCHOBOW U1 (POpMUPOBAHUS MUPOBO33PEHUS 00yUaroOIErocs, ero
IIPEJCTAaBICHUNA O MaTEpUAIbHOM €MHCTBE MHUpPa, BXXHYIO POJIb UTPAIOT (POPMUpPYEMBIE XUMHUEH
IIPEJCTABICHUS O B3aUMOIPEBPALCHUAX SHEPTUU U 00 3BOJIIOLIMYU BELIECTB B MPUPOJIE, O MYTIX
pemieHust TI00anbHBIX MpoOJIeM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPreTUYECKO, MUILIEBOM U 3KOJIOTHYeCKOi 6€30MacHOCTH, TPOOIIEM 3paBOOXPAHEHUS.
N3yuenue xumuu:
e CrHocoOCTBYeT peanu3ali BO3MOXKHOCTEH Ui camMopasBUTHS U (OPMHUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 0011ei 1 (YyHKIIMOHAIBHOM rPaMOTHOCTH;
® BHOCHUT BKJaJ B (JOPMHPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oyyaromuxcs,
HaBBIKOB HX CAMOCTOSITENIbHOW y4eOHOM JeATEeTbHOCTH, SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEeOOXOAMMBIX Kak B IOBCEJHEBHOW JKHU3HU, TaK U B

npodecCuOHAIBHON IeATETHHOCTH;



® 3HAKOMHT CO CHeHU(PHUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3MUISIa HA €IMHCTBO MPHUPOJbI U YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM 3TalioM B
(OopMUPOBAHUN €CTECTBEHHO--HAYYHOH IPAMOTHOCTH O0YJaIOLIUXCS;

e crnocoOcTByeT (HOPMHPOBAHUIO I[EHHOCTHOTO OTHONICHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K MPHUPOJE, K UEJIOBEKY, BHOCHT CBOM BKJIAJ B IKOJIOTHYECKOE OOpa3oBaHUE
00yJaromuxcs.

JlaHHBIC HaINpaBJICHUsS B OOYYECHUW XMMHH OOCCICUYMBAIOTCS CHEIH(PUKON COJaep KaHHS
y4eOHOTO MpeaMeTa, KOTOPBIH SBIISIETCS IeIarornuecky aJanTUPOBAHHBIM OTpakeHHEM 0a30BOM
HayK{ XMMUHU Ha OTIPEICTIEHHOM JTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHUPOBAH Ha OCBOCHHUE
00yJarOIIMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHSATUM XUMUU, OCHOB HEOPTraHMUECKOW XUMUU U
HEKOTOPBIX OT/ICTBHBIX 3HAYUMBIX TIOHSITHH OPraHUYECKOU XUMUHU.

CTpykTypa cOJepKaHHs MPOTPaMMbl M0 XUMHUHM C(POpMHUpOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miydenuro. CojaeprkaHue CKIQIBIBACTCS W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBI TOHATUH O XuMHYecKodl peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpraHM30BaHbl IO NPHUHILMITY NOCJIEIO0BATEIBHOTO Pa3BUTHS 3HAHWW HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

® ATOMHO-MOJIEKYJSIPHOTO Y4EHHUs KaK OCHOBBI BCErO €CTECTBO3HAHUS;

e [lepuonuueckoro 3akoHa /I. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

® YYECHUs O CTPOCHHUHU aTOMa U XMMUUYECKOU CBSI3H;

e [peAcCTaBIEHUI 00 PIEKTPOIUTHUECKON IUCCOLMALMY BEIIECTB B paCTBOpaXx.

Teopernueckne 3HaHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKU IIOJIYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GbyHKIMH 00BSICHEHHS ¥ IIPOTHO3WPOBAHUS CBOMCTB, CTPOCHUS U BOBMOKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS] U NOTYYEHHUS U3Yy4aeMbIX BEILECTB.

OcBoeHHMe MpOrpaMMbl MO XUMHUHU CIOCOOCTBYET (DOPMUPOBAHHUIO TMPEICTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHON MPHUPOIbL,
LIEHHOCTHOTO OTHOILICHUS K HAyYHOMY 3HaHHUIO U METOJIaM MO3HaHUs B Hayke. M3ydueHne XuMuu
MIPOUCXOIUT C IPHUBIICYCHUEM 3HAHUI U3 paHee N3yYEHHBIX yIeOHBIX MPeAMETOB: «OKpyKaromui
Mup», «brosorud. 5-7 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POpPMHUPOBAHHE 3HAHHI OCHOB XMMUYECKOW HAYKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKON JESITENFHOCTH YelIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOW KYIbTYphl. 3aiauya y4eOHOTO MpeAMeTa COCTOWT B (OPMUPOBAHUU

CHUCTEMBl XHMHUYECKHUX 3HAHUM — Ba)KHEWIIIHX (I)aKTOB, HOHHTHf/'I, 3dKOHOB W TCOPCTHYCCKUX



MOJIOKEHHH, JOCTYNHBIX OOOOIIEHHWIT MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B

HpI/IO6H_IeHI/II/I K HAYYHbIM MCTOJaM IMO3HAHUA ITPU U3YYCHUHU BCIICCTB 1 XUMHUUYCCKUX peaKHI/If/’I, B

(GbopMUpOBAaHMM W pPa3BUTHHM IIO3HABATEIbHBIX YMEHHH H WX TNPUMEHEHMH B Yy4eOHO-

IM03HABATCILHON U y‘I€6H0-I/ICCJICI[OBaTeJII>CKOI71 ACATCIIbHOCTH, OCBOCHUM ITPaBHJI 0e301acHOTO

oOpallleHus C BEIeCTBAMHU B TIOBCETHEBHOM JKU3HHU.

HEJIN U 3AJAYA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

[Ipy n3ydyeHMH XMMUK HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs BaXKHOE 3HAUYEHHE

MPUOOPETHN TaKUE LI, KakK:

(dhopMupOBaHUE WHTEIUICKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIPHOMY MPUHATHIO PEIICHHH, CIIOCOOHON a/lalTHPOBATHCS
K 6I)ICTpO MCHAIOIMUMCSA YCIIOBUAM KU3HU,

HaIpPaBJICHHOCTh OOYYEeHHS] Ha CHUCTEMAaTHYeCKOe TMPHOOMEHHe OO0yJarmmxes K
CaMOCTOSITEILHON ITO3HABaTEILHOU ACATCIIBHOCTU, HAYYHBIM MCTOJaM IIO3HAHMUA,
(hopMUPYIOIUM MOTHUBAIIUIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

obOecrieueHne YCIOBUM, CHOCOOCTBYIOIIMX NPHOOPETECHUIO OOYYaIOIMIMMKCS —OTbITa
pazHooOpa3HOW JAeATeIbHOCTH, [O3HAHWS M CAMOIO3HAHHUS, KIIIOUYEBBIX HaBBIKOB
(KJTrO4EBBIX KOMITETEHIINI ), UMEIOIINX YHUBEPCATbHOE 3HAaYCHHE ISl Pa3IMYHbIX BUIOB
NesITeNIbHOCTH;

(dbopmupoBanue o6uel (yHKIIMOHAILHOW U €CTECTBEHHO-HAYYHOI TPAaMOTHOCTH, B TOM
YHclie yMEHUH OOBSCHATH U OLICHUBATD SBJICHUS OKPYXKAIOIIET0 MUPA, UCTIONb3Yys 3HAHUS
U OIBIT, MOJYYECHHBbIC MPU W3YYEHUU XUMHUH, MPUMEHSITh UX MPU PEHICHUH MpoOIeM B
MTOBCETHEBHOM JKM3HU U TPYAOBOM JAEATEIHHOCTH;

(dbopmupoBaHre y 00ydaromuxcss TYMaHUCTHUECKUX OTHOIICHHM, MOHUMAaHUS [IEHHOCTH
XMUMHYECKUX 3HAHU sl BBIPAOOTKHU 3KOJOTHYECKH 11€71€c000pa3HOro MOBEACHUS B OBITY
U TPYIOBOM JEATENbHOCTH B IENSAX COXPAHEHHUS CBOETO 3J0POBbS U OKpYKarolieu
MIPUPOIHON Cpebl;

pa3BUTHE MOTUBAIUU K O0YUEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHUS 0011[€4eNI0OBEUYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY

npouIIs U HaIPaBJIEHHOCTH JajbHEUIIero 00ydeHusl.



MECTO YYEBHOT O IPEJIMETA «XUMUs» B YYEBHOM IIVIAHE

OO1iee 4MCIIO YacoB, OTBEAEHHBIX JJISl M3YYCHHs] XMMUU HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanwusi, coctaniseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezieno), B 9 kimacce — 68
yacoB (2 yaca B Hezaemto). [loAroToBUTENBHOM CTYNEHbIO JUISI M3YYEHHs] Kypca MO XUMHHU
BBICTYNIAeT Kypc «BBezeHne B XUMHUIO» JUIsl /-X KJ1accOB, HAa KOTOpbIN oTBeieHO 34 yaca (1 yac B

HEJIEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemiecTBa. Du3nueckue CBOMCTBA BEIIECTB. ATperaTHoe COCTOsiHUE BeriecTB. [lonsTre 0 MeTogax
no3HaHus B xumun. Yucteie BemectBa 1 cMecH. CriocoObl pa3ieiieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocTeie U coXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumnuaeckasi popmyna. BanmeHTHOCT aTOMOB XUMHUECKHUX 2JIEMEHTOB. 3aKOH MTOCTOSTHCTBA
coctaBa BemecTB. OTHOcHTeNbHass aToMHas Macca. OTHOCUTENbHAsT MOJIEKYJsApHAas macca.
MaccoBast 107151 XAMHUECKOTO 3JIEMEHTa B COSAMHCHHH.

KonnuecTBo Bemecta. Mousib. MossipHast Macca. B3auMoCBsI3b KOJTMYECTBA, MACCHI U YKCIIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hopmynaM XUMUYECKUX COCTUHECHHI.

@uU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXPAaHEHHUs MAacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccupukanus XUMHUUYECKUX peaKIHii
(coenuHeHwMs, pa3JIOKEHUS, 3aMeIEeHUs, 0OMEHA).

Xumuueckuil IKcnepumenm: 3HaKOMCTBO ¢ XMMUYECKOU TOCYI0M, mpaBujiaMu paboThl B
nabopatopuu U MpuéMaMu 00paleHus ¢ JabopaTOpHBIM 000PYAOBaHUEM, U3YYCHHUE U OTHUCAHHE
(busznyecKkux CBOMCTB O0OOpa3lOB HEOPraHWYEeCKHX BEIIECTB, HaOMOJAeHHEe (PU3MUecKux
(nyaBneHue BOCKa, TasHUE JIbA, pacCTUpaHUE caxapa B CTYNKEe, KUIIEHHUE U KOHJICHCAIIHs BOJIbI) U
XUMHUYECKUX (TOpPEHHE CBEYH, NMpPOKaJIMBaHUE MEIHON MpPOBOJIOKH, B3aMMOJEHCTBHE Mela C
KHUCIIOTOM) sIBJIGHUH, HAOMIOIEHWE U ONMUCaHUE MPHU3HAKOB MPOTEKAHUS XUMUYECKUX PEeaKUun
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIIOPUIOM Oapusi, pasioKeHue
rugpokcuaa meau (1) npu HarpeBanuu, B3anMoaeiicTBHe keie3a ¢ pactBopoM coiam meau (1),
M3YyYeHHE CIOCOOOB pa3/ielieHHusl CMecel: ¢ MOMOIIbI0 MarHuTa, (GHIbTPOBaHUE, BhINIApUBaHUE,
TUCTUIUTSIMS, Xpomarorpadusi, MPOBEICHHE OYUCTKU IIOBApPEHHON CONM, HAONMIOJCHHE U
OTHCAaHUE Pe3yJNbTAaTOB IMPOBEACHHS OTNbITA, WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MacChl,
CO37aHKME MOJIEeIeH MOJIEKYI (IIapOCTEPIKHEBBIX).

Bakneiiue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Bo3agyx — cmech razos. CocrtaB Boznyxa. Kuciaopoa — 3J€MEHT M MpPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakiuu TOPEHHUS).

OKCI/I,Z[LI. HpI/IMCHCHI/IC KHucJjopozaa. CnocoObl MOJIYYCHHA KHUCIOpOoJda B J'Ia60paT0pI/II/I )51



mpoMeIIIeHHOCTH. KpyroBopot kucinopoga B mpupojae. O30H — auioTpomHas Moau(UKaIus
KHCJIOPOJ1a.

TennoBoit 3(p¢GeKT XUMHYECKOW pEaKUuu, TEPMOXUMHUYECKHE YpaBHEHHSA, 3K30- U
SHAOTEPMHUUECKHE peakiuu. TOIIMBO: yrojib M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO P QeKTa, pa3pylnieHre 030HOBOTO CIIOS.

Bomnopoxa — anemeHT u mpoctoe BemecTBo. HaxoxaeHne Bogopoia B mpupoe, Gu3ndeckue
Y XUMHYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MmorydeHusi. KucioTer u comu.

MoutsipHblii 00BEM ra3oB. Pacu€Tbl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cBolicTBa BoAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACHIIIIEHHBIE PAcTBOPHL. PacTBOpUMOCTH BeliecTB B Boje. MaccoBasi J0Jsi BEIIECTBa B
pactBope. XumMudeckue cBoWcTBa BOoJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus wneoprannuecknx coenuuennid. Oxcuapl. Knaccuduxarmus OKCHIOB:
coyieoOpa3yromre (OCHOBHBIE, KHUCIOTHBIC, aM(OTepHBIE) U HecosieoOpazyromue. Homenknarypa
OKCcHA0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loydeHne oKCHIoB.

OcnoBanus. Knaccudukanus ocHoBaHWN: WIETOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBanuii. du3nyeckne M XMMHUYECKHE CBOWCTBAa OCHOBaHWil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckre U XUMUYECKUE
cBoricTBa KUCNOT. Pan akruBHoctn MmetaiioB H. H. bekerosa. [Tosryuenne kucior.

Cosu. Homenkiarypa cosieil. @u3ndeckue M XUMUYECKHE CBOMcTBa coJieil. [lomydyenue
COJIECH.

I'eneTnyeckas CBsSI3b MEXKy KJIaCCAaMH HEOPTraHUYECKUX COEIUHEHUMN.

Xumuueckuii IKcnepumenm:. KAUYECTBEHHOE OIPENEICHUE COACpPKAaHUS KUCIOpoda B
BO3JlyXe, MOJy4eHHEe, COONpaHue, pacrio3HaBaHUE U U3yYEHHE CBOWCTB KHCIOpO/1a, HAOII0CHHE
B3aMMOJICIICTBUS BEIIECTB C KUCIOPOJOM M YCIOBHUS BO3HUKHOBEHMS U IPEKPAIICHHUS TOPEHUs
(moxapa), 03HaKOMJICHHE C 00pa3IlaMH OKCHIOB M ONHCAHUE UX CBOICTB, MOJTy4YeHHE, COOMpaHHe,
pacrno3HaBaHHe U U3y4eHHE CBOMCTB BOJOpo/ia (TOPEHHE), B3aUMOIEHCTBHE BOJIOPOIa C OKCUAOM
meau (1) (Bo3MOXXHO HCMONB30BaHUE BHUAEOMATEpUATOB), HaOMIOJeHHE OOpa3IOB BEIIECTB
KOJIM4eCTBOM | MOJb, HUCCIIEJOBaHHE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C Pa3IUYHON
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAacCOBOM J0JI€H pacCTBOPEHHOTO
BEIIECTBA, B3aMMOJCHCTBHE BOJBI C MeTaulaMd (HAaTpHeM U KaiblueM) (BO3MOKHO

HCIIOJIb30BAHHUEC BI/II[COMaTepI/Ia.HOB), HUCCICIOBAaHUC 06pa3u013 HCOPraHM4YCCKUX BCHICCTB



pa3IMyYHBIX KJIACCOB, HAOJMIOJEHME M3MEHEHUs OKPACKM MHAMKATOpPOB B PACTBOpax KHUCIOT U
1iesI04ei, n3yuyeHue B3aumoieicTBus okcuaa Meau (11) ¢ pactBopom cepHOM KUCIOTBL, KUCIIOT €
MeTaJUIaMH, PEaKUUHd HEWTpaIu3alMy, IOJIYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOIO MeTajla JPYTMM H3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad II0 TeMe
«Baxunenmue Kiaccbl HEOPraHM4YECKUX COCTUHEHUNY.

IMepuoguveckuii 3akoH u Ilepumoanyeckass cucrema xummu4yeckux 3jiementos /. HU.
MenneneeBa. Ctpoenne aToMoB. XMMHYeCKas CBsA3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBbie MONBITKY KJIACCUPHUKAIIUN XUMUYECKUX JIEMEHTOB. [IoHsATHE O TpyIIax CXOIHBIX
AJIEMEHTOB (LIEJI0YHbIE U IEIOUHO3EMENIbHBIE METAILIIbI, TAJIOTE€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUIBI U TUAPOKCHIBI.

[lepmognueckuit 3akoH. llepuommyeckas cucrema XuMudeckux »ssemeHToB J[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leproanueckoid cucTemsl
xumuueckux sieMeHToB J[. M. MennaeneeBa. Ilepuonpl u rpynnbel. PU3WYECKUN CMBICI
MTOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M30Tonbl. DieKTpoHbl. CTpOEHHE 3IEKTPOHHBIX
00070uek atoMoB TepBbIX 20 xumMuueckux 3ymeMeHToB Ilepmommueckoit cucremsr J[. U.
MenneneeBa. XapakTepucTHKa XUMUYECKOTO 3JIEMEHTa MO €ro noJsioxkenuto B [lepuoanueckoit
cucteme JI. . Menpaeineena.

3aKOHOMEPHOCTH U3MEHEHHUS paJuyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METALIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U IEPUOAAM.

3nauenue [lepuonumueckoro 3akona u Ilepuoauueckoil cuCTeMbl XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTUS HAyKU U nipakTuku. 1. V1. MenzaeneeB — yu€HbI U IpakIaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momnsipHast u HEMoJIsIpHast) CBSI3b.
DIEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31€MEHTOB. MlOHHas! CBA3b.

Crenenb  oxucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHUCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm: un3ydeHue oOpa3lOB BEUIECTB METAIJIOB M HEMETAJUIOB,
B3aUMOJICHICTBUE TMAPOKCHIA LIUHKA C PacTBOPAaMH KHUCIIOT U ILEJIOYEH, NPOBEIECHUE OIBITOB,
WJUTFOCTPUPYIOUIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEeakluid (TOpeHue, peakiuu
pas3NoXeHus, COeTMHEHNS).

Mescnpeomemmuuoie céazu



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4YCpe3 UCIIOJIb30BAHUC KaK 06H_II/IX CCTCCTBCHHO--HAYYHbIX HOHSITI/IfI, TakK U HOHHTHﬁ, ABJIAOIIUXCS
CUCTCMHBIMU JJI OTACIIbHBIX TPCIMETOB €CTCCTBCHHO--HAYYHOTI'O TUKIJIA.

OO01mue ecTeCTBEHHO--HAYYHBIC TOHATHS: HAyIHBINA (PaKT, THIIOTE3a, TCOPHS, 3aKOH, aHAIIN3,
CUHTE3, Kiaccudukanus, MNePUOJUIHOCTb, HAOMIOACHUE, SKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEPEHUE, MOJIENb, SIBJICHHE.

®duszuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIWJI, H30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUW 3apsij, BEIIEeCTBO, TeJ0, 00BEM, arperaTHoOe
COCTOAHUE BfIIIECTBA, I'as, (1)I/I3I/I‘I€CKI/IG BCJIIMYMHBI, €AWMHUIBI U3MCPCHUA, KOCMOC, INJIAHCTHI,
383151, ComHIIE.

buonorus: ¢porocunres, nprxanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MUHEpabl, TOPHBIE TOPOABI, IOJIC3HBIC
HUCKOITa€MBbIC, TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BellleCTBO U XUMHUYCCKad peakius

[Tepuonnueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux i3nemeHtoB JI. .
MenneneeBa. CrpoeHHe aroMOB. 3aKOHOMEPHOCTM B M3MEHEHHUU CBOWCTB XHMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, KalWs, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoil cucteMe u CTPOEHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBHCHUMOCTbH CBOMCTB BEIIECTBA OT THUIIA KPUCTAILUIMUYECKON PEIETKU U BUAa XUMUYECKON CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeThyecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPEakIUil MO pa3IMYHBIM MPU3HAKAM (110 YHCIY U COCTaBYy
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, M0 TEIIOBOMY 3G (HEKTY, 0 U3MEHEHHUIO CTENIEHEH OKUCIIeHUS
XUMHUYECKUX DIIEMEHTOB, IO O0paTUMOCTH, IO YYacTHIO KaTainu3aTopa). OK30- H
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xumuueckoil peakuuu. [loHsTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOTEHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. [loHarue o XuMuyeckoMm paBHOBeCHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKON

PCaKIUHU U IMOJIOKCHHUEC XUMHUYCCKOI'0 PAaBHOBCCHA.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTAaHOBUTEIbHON peakuuu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCTIOJIb30BAaHIUEM METOA MIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON NUCCOLMALNU. DNEKTPOJUTHI U HEIEKTPOJIUThl. KaTHOHBI,
aHUOHBI. MeXaHu3M JUCCOLMAIMU BEILECTB C Pa3IMUYHbIMU BUJIAMU XUMHUYECKOH cBsi3U. CTeneHb
muccouuanuu. CUibHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakuuu moHHOro ooMeHa. YciaoBHs NMPOTEKaHUs peaKkLUUi MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBa KUCJIOT, OCHOBAaHUIl U cOJiell B cBeTe
Mpe/CTaBICHU 00 3JIeKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuud Ha HOHBI
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:. O3HAKOMJICHHE C MOJENISAMH KPUCTAUNIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJJIOB M HEMETa/uloB (rpadura U ammasa), CJIOKHBIX BEIIECTB
(x10puaa HaTpUs), UCCIIE0BAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIIMK OT BO3JICHCTBUS
pa3auyYHbIX (PAKTOPOB, HCCIEIOBAHUE OSJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JMCCOLMAIlMU KHUCIIOT, LIeJoveld W cojeil (BO3MOKHO MCIIOJIb30BaHHE BUJEO MaTEpHUaJIoB),
IIPOBEICHUE OIBITOB, WJUIIOCTPUPYIOIIUX IMPU3HAKU IMPOTEKaHHsl pPEeakUUi HOHHOrOo OoOMeHa
(oOpazoBaHmMe ocajaka, BBIIEICHHE Tra3za, oOpa3oBaHHWE BOJbI), OIMBITOB, WUJUTIOCTPUPYIOUIUX
IPUMEPBl  OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX peakUuil (FOpeHHe, peakuu pas3lIoKeHus,
COEJIMHEHUS ), PACIIO3HABAHNE HEOPTAHNYECKUX BELIECTB C IOMOLIbIO KAU€CTBEHHBIX peakIuil Ha
HOHBI, peLLICHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemertanibl U X coeUHEHUS

OOmiast xapakrepucThka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE
creneHd okucieHuss. CrpoeHue M (U3NYECKHE CBONCTBA IMPOCTBIX BELIECTB — T[aJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBojopod. CoisiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPO/Ia HAa OPraHU3M YesloBeKa. BakHelume Xia0pu sl
U X HaXOXJEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3nyecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpoJa M cepbl. AJUIOTPOIHbIE MOJU(UKAIIMA KUCIOPOJAa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUecKHe cBoiicTBa. OKCHIBI cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmmme Kak MpecTaBUTENs Kjacca KUCIIOT U crienudrueckue). XMMUYECKHe Peaklny, JeKaline

B OCHOBC ITPOMBIIIJICHHOTO crocoba MOJIYyUYCHUS CCpHOﬁ KHCJIOTBI. HpI/IMeHeHI/IC CCpHOfI KHUCJIOTHI.



Conn cepHOM KHCIOTBI, KayeCTBEHHas peakuusi Ha cynbpar-uoH. Haxoxaenue cepel u eé
COCIMHEHUHN B NIpUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CpPelbl COCIUHEHUSIMU CEPbI
(KuCnOTHBIE JOXKIM, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALLEHUS.

OOmast xapakTtepuctuka ds1eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUSA. A30T, pacHpoCTpaHEHHWE B MpUpoie, (U3HUECKUe U
XUMHUecKue cBoiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckue U XuMU4ecKue
CBOICTBa, NOJy4eHUEe U npuMeHeHue. Com aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHUE CBONCTBA,
npuMeHeHne. KauecTBeHHas peakuMsi Ha MOHbl aMMOHHUS. A30THas KUCIIOTa, €€ IMOJIydeHUe,
¢usznueckue M XUMHUYECKHE CBOMCTBa (0OIIMEe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lMcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHui. XUMHUYECKOe 3arpsi3sHEHHE OKPY)KAroIIeH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
N0, 3arps3HEHHE BO3/yXa, MOYBBI U BOAOEMOB). Docdop, alIoTponHble MOIUPUKALUN
docdopa, dpusznueckue u xumuyeckue cpoiictBa. Okcun docdopa (V) u docopHas kucnora,
¢busznueckue M XUMUYECKHE CBOMCTBa, mosyueHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUIHA.

O6mrast xapaktepuctuka dieMeHTOB |V A-rpynnel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUS. YTJIEepo/i, aJUIOTPOIHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoie, puznyueckue U XMMUYECKrUe CBocTBa. AncopOius. KpyroBopoT yriepona B mpupo/ie.
Oxcuppl yriaepoaa, ux QU3nYeckrue U XUMUYECKHe CBOWCTBA, ACWCTBHUE HA >KUBBIE OPTaHU3MBI,
MOJIyYeHHE U NMPUMEHEHHE. DKOJOrHYecKue MpoOieMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIO0TEe3a I00aNbHOrO MOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
coiu, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBa, MOIydYeHHEe U npuMmeHeHue. KauecTBeHHas
peaxiusi Ha KapOoHaT-UOoHKI. Mcnonp30Banue kKapOOHATOB B OBITY, MEIULIMHE, TIPOMBIILIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCOUMHEHHSIX yIiepoja
(MeTaH, 3TaH, 3TUJICH, alleTUIICH, STaHOJI, TJIMLEPHH, YKCYCHas KucioTa). [IpupoaHbie HCTOUYHUKN
yII€BOJAOPOAOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOAYKTHI HX MepepaboTku (OEH3HMH), UX POJIb
B ObITY U TpOMbINIIeHHOCTH. [loHsATHE O OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: XKUpaX, OeNKax,
YyIJI€BOJAX — M HMX pPOJM B KU3HU 4YeloBeKa. MaTepuaibHOE €IMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCIUHEHM.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, MOJyYeHHE M TPUMEHEHHE.
Coenunenus kpemHuss B mpupone. OOmwue mpenctaBieHus o6 oxcuae kpemuus (1V) u

erMHHCBOﬁ KHUCJIOTE. CI/IJ'II/IKaTBI, HX HUCIIOJIb30BaHUC B GBITy, B IIPOMBIIIJIICHHOCTH. Baxueiimue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€30MMacHOTO UCTIOJIB30BAHUS CTPOUTEIHLHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:. u3ydeHUe oOpa3lOB HEOPraHUYECKUX BEIIECTB, CBOWCTB
COJITHOM KHUCJIOTBHI, TMPOBEICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOII0JIeHUE
MPU3HAKOB MX TPOTEKAHWsS, ONBITHI, OTpaKarommue (HU3NUECKHEe U XUMHUYECKHE CBOHCTBA
raJIOTEHOB U X COEIUHEHHH (BO3MOYXHO MCIIOJIb30BAHME BUAECOMATEPUAIOB), 03HAKOMJIEHUE C
oOpa3iaMu XJIOpUA0B (TaJOTeHHUIOB), 03HAKOMIJICHHE C 00pa3laMu Cepbl U €€ COCIMHCHHSIMHU
(BO3MOXHO UCITOJI30BAaHUE BUACOMATEPUAJIOB), HAOIIOIEHUE Mpoliecca 00yrIMBaHUS caxapa 1mo/1
JNEUCTBHEM  KOHUEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, M3Y4EHHE XUMHUYECKHX CBOWCTB
pa30aBieHHONW CEpHOW KHUCIIOTHI, MPOBEACHHE KAUECTBEHHOM peakuuu Ha CcylbpaT-uOH U
HaOo/IeHNe TpU3HaKa €€ MPOTeKaHUs, O3HAKOMJIEHHE C (U3MYECKMMH CBOMCTBaMM a30Ta,
dbocdopa u ux coemHEHN (BOZMOKHO HCTIOH30BaHNE BHICOMATEPHAIIOB), 00Opa3iiaMu a30 THBIX
u (ochopHBIX yIOOpEeHM, TMOIyYeHHE, COOMpaHWe, pACIO3HABAaHWE W W3YYCHHE CBOMCTB
aMMMaKa, MPOBEICHUE KAYECTBEHHBIX pPEaKIMii Ha WOH aMMOHHUS W (ochaT-HOH U H3ydeHUE
MPU3HAKOB WX MPOTEKaHUs, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEIbIO
(BO3MOKHO HCIOJIb30BaHHE BUIEOMATEPUANIOB), U3YUYE€HUE MOJIENIeN KPUCTAJUIMYECKUX PEIIETOK
anmasa, rpadura, QpyaaepeHa, 03HAKOMJICHHE ¢ TIPOIECCOM aIcoOpOIMK PacCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTUBOTA3A, MOTYYeHHUE, COOMpaHue, pacllo3HaBaHHUE U
M3Yy4YE€HHE CBOWCTB YTJIEKUCJIOrO rasa, MpOBEIEHUE KayeCTBEHHBIX peakluil Ha KapOOHAT U
CIJIUKAT-HOHbl W HW3YYE€HHE TMPU3HAKOB HX MPOTEKAHUSA, O3HAKOMIJICHHE C MPOJIyKIIHeH
CHJIMKATHON TMPOMBIIIJICHHOCTH, PEIICHHE JKCIIEPUMEHTANBHBIX 3a71ad 1o TteMe «Baxnelmue
HEMETAJLIbl U UX COCTUHEHUS.

MeTtanjibl M UX COeIMHEHHS

OO11as XapaKTepUCTHKA XUMHUYECKHUX AJIEMEHTOB — METaJJIOB Ha OCHOBAHUHU UX MOJIOKEHUS
B Ilepnoanueckol cucreme xummuyeckux snemeHToB JI. M. MeHneneeBa U CTpOECHUS aTOMOB.
Crpoenue metayioB. MeTalindeckas CBsI3b M MeETaJUIMYECKash KPUCTAJUTMUECKas peméTka.
DNEeKTPOXUMHYECKUN P HamnpsokeHuid MeTaiioB. Du3nueckue U XUMHUYECKHE CBOICTBa
MetaiioB. OOmue cnocoObl momydeHus MetamioB. [loHsTHe 0 KOppO3UH METallIoB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTalb, YYT'yH, AIOPATIOMUHUN, OpOH3a) U UX
MIPUMEHEHHE B OBITY U TPOMBIIILIIEHHOCTH.

[lenouynsie MeTaIbl: oJokeHue B [leproanyueckoil cucteMe XUMUYECKUX 2JEeMEHTOB /.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBO¥CTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIBI U THAPOKCUABI HATpus U Kanus. [IpumeHenue

IIEJI0YHBIX METAJJIOB U UX COCAUHECHHUM.



[I{eno4yHO3EMENBHBIE METAJUIBI MATHUN U KaJIbIUI: 110JI0KEeHKE B [leproanyeckon cucreme
xuMuueckux snmemeHToB . M. MeHnaeneeBa, CTpo€HHE MX aTOMOB, HAaXOKJICHHUE B IMPUPOLE.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus U Kaiblus. BaxHellinme COCIMHEHUS KalbLUs
(oxcua, TuIpoKcu, cor). JKECTKOCTh BOJIBI M CITIOCOOBI €€ YCTpaHEHHSI.

AmoMuHM: nosiokeHue B Ilepumonnueckoil cucreMe XUMHUYECKHX 3jeMeHToB [ M.
MenneneeBa, CTpoeHHE aToma, HaxoXJeHue B npupoje. Pusnueckue U XMMHYECKHUE CBOMCTBA
aIOMUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIA U THAPOKCH/IA AITFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckoin cucrteme xumuyeckux isnementos [l .
MenneneeBa, CTpoeHHE aroma, HaxoXJeHue B npupoje. dusnueckue U XMMHYECKHE CBOMCTBA
xene3a. Okcupnpl, Tuapokeussl u conum kenesa (I1) m xenesza (l1l), ux cocras, cBoiicTBa u
MTOJTy4ECHHUE.

Xumuueckuit IKcnepumenm:. O3HAKOMJIEHHE C 00pasllaMd METAJIOB U CIUIaBOB, HX
(Gbu3NyecKUMU CBOWCTBAMH, H3Y4YEHHE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCI0JIb30BaHNE BUAEOMATEPUAIIOB), 0COOEHHOCTEN B3aUMOIEUCTBUS OKCHIA KAJIbLIMS U HATPHS C
BOJIOW (BO3MOKHO HCIOJIb30BaHUE BUJEOMATEPHATIOB), UCCIEI0BAaHUE CBOMCTB )KECTKON BOJBI,
mpolecca TOpPeHHsl jKele3a B KUCIOpoJe (BO3MOXKHO HCIONb30BaHUE BUAECOMATEPHUATIOB),
MIPU3HAKOB MTPOTEKAaHUsI KAUECTBEHHBIX PEAaKIIMI HA MOHBI: MarHusl, KajabLusl, aIFOMUHMS, IUHKA,
xenesa (1) moxenesa (1), mequ (1), HaGnrogeHME M OTTMCAHKE MTPOIIECCOB OKPAIIMBAHUS TNIAMECHH
MOHAMHU HaTpusl, KaJIKs U KalblHs (BO3MOKHO MCIOIb30BaHUE BUEOMATEPHUAIIOB), HCCIIEIOBAaHUE
aMm(pOTEepHBIX CBOWCTB THJPOKCHIA aTIOMUHHA U TUAPOKCUIA LHUHKA, pELICHHE
JKCIIEPUMEHTANIbHBIX 337a4 110 TeMe «BaxxHelnme MeTauibl U UX COSAUHEHUS.

XuMHUS U OKpYKaKIIas cpena

BemectBa n maTtepuainsl B IOBCEIHEBHOW KU3HU YelIOBEeKa. be3onmacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakuuii B ObITy. IlepBas momMormib Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKOe 3arpsi3HEHHE OKpYKarolel cpeabl (MpeneibHas JOoMycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B pemieHuu 5K0JI0rHYeCKUX IpooieM.

Xumuueckuii IKcnepumenm: uzydeHue o0pasiioB MaTepruasioB (CTEKIIO, CILIABbI METAIIJIOB,
MOJIMMEPHBIE MaTepUabl).

Mesicnpeomemmuoie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3EH NPU U3yYEHUU XMMHH B 9 Kiacce OCYILECTBISAETCS
yepe3 UCIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHH, TaK U TOHATHH, SBISIOLIUXCS

CUCTCMHBIMU JJI OTACIIbHBIX TPCIMETOB €CTECCTBCHHO--HAYYHOT'O TUKIJIA.



OOm1re ecTtecTBEHHO-HAYYHBIE TIOHATHUS: HAYYHbIH (DaKT, rTHNIOTE3a, 3aKOH, TEOPHs], aHAJIH3,
CHHTE3, Kiaccu(uKamusi, NEepUOJUYHOCTh, HAOIIOACHUE, OSKCIEPUMEHT, MOJICIHPOBAHHUE,
U3MEpEHUE, MO/ICNb, SIBJICHUE, TAPHUKOBBINA 3P (PEKT, TEXHOJIOTHsI, MATEPHAIIBI.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHMJ, H30TOIIbI,
pPaMOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUM 3aps], IPOBOJHHUKH, IOJIYIIPOBOJIHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, TI'as,
pacTBOp, paCTBOPUMOCTD, KPUCTATUTNYECKAs PEIIETKA, CTUIABbI, (PU3MUYECKIE BEITHMYMHBI, €INHUIIBI
U3MepeHus, KOCMUYECKOE MPOCTPAHCTBO, TIaHEeThl, 3B€3/1b1, CoJHIIE.

buonorus: ¢otocunres, npixanue, O6uocepa, s3KocucTeMa, MUHEpaJbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATEJIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIE TMOPOJBI, TOJIE3HBIC

HUCKOITa€MBbIC, TOIIJIMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3ylIbTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUT'AaKOTCA B X0€ O6y‘-I€HI/I$I XUMHUHU B €AUHCTBC yqe6HOﬁ U BOCIHHUTATEILHOU JCATCIIBHOCTHU B
COOTBCTCTBUU C TPpaaAUuIIUMOHHBIMHA pOCCHﬁCKHMH COMOKYJIbTYPHBIMU n AYXOBHO-
HPaBCTBCHHBIMU HCHHOCTSAMH, NMPHUHATHEIMU B O6III€CTBG InpaBuJIaMM U HOpMaMMU NOBCIACHUA U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOITIXCS.

JIngHocTHEBIE PE3YJIbTAThl OTpaXarOT TOTOBHOCTH 06yqa}01111/1x051 PYKOBOACTBOBATHCA
CHUCTEMOU MO3UTHBHBIX OICHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIMPEHUEC OIIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCJIC B YaCTH:

1) MaTPpUOTUIECCKOI0 BOCIIMTAHUA. IICHHOCTHOIO OTHOIICHUSA K OTCUCCTBCHHOMY
KyJIbTYPHOMY, HMCTOPUYECKOMY M HAydYHOMY HACIEAWI0, MOHMMAHUS 3HAYECHUS XUMUYECKON
HayK{ B )KM3HU COBPEMEHHOTO 00IIEeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(POPMALIUEH O
MEPEOBbIX TOCTHKEHUSIX M OTKPBITUSX MEPOBOH M OT€YECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHUAX 00 YCTPOMCTBE MUpa U OOIIeCTBa.

2) rpaxIaHCKOT0 BOCHUTAHMS: TPEACTABICHUS O COIMAIBHBIX HOPMAax W TMpaBHIAX
MEXKIUYHOCTHBIX ~OTHONICHHH B  KOJUICKTHBE, KOMMYHHKATHBHOH KOMIIETCHTHOCTH B
OOIIECTBEHHO IOJIE3HOW, Y4eOHO-HCCIIeIOBATENILCKOW, TBOPYECKOW W JPYrUX BHUJAAX
JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOHM MIEATENBHOCTH IPH BBITIOJHCHUU
yueOHBIX, ITO3HABATEIBHBIX 3aJa4, BBIIOJHCHUH XHUMHUYECKHX OSKCIIEPUMEHTOB, CO3IaHUU
YUeOHBIX TPOCKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHMIO W B3aMMOIIOMOIIM B TPOIECCE ITOU
y4eOHOI IeATEIIbHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEICHUE U IMMOCTYIIKH CBOUX TOBApHUIIICH
C MO3UIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHHUS MOCIICICTBHI MOCTYITKOB.

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

® MHUPOBO33PCHYECCKHE TMPEICTABICHHS O BEIIECTBE W  XUMHUYECCKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINE OCHOBY JIJIsI
MOHUMAHMS CYIIHOCTH HaydyHOW KapTUHBI MHpa, TMPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3AX UEIOBEKa ¢ MPUPOJHON cpenoit, o
POJIM XUMUHU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

e T[IO3HaBaTeJIbHBbIE MOTHUBBI, HAIPABJICHHbIE Ha TOJYYCHHE HOBBIX 3HAHUI 1O XUMUH,

HeO6XO,Z[I/IMLIC JJIsL 00BsICHEHUS Ha6.HIOI[aCMBIX IponeccoB U ﬂBHCHHf/'I, HOSH@.B&TCJ'IBHOI\/'L



MH(GOPMAIIMOHHON U YNTATEIBCKOW KYIbTYpPbI, B TOM YHCIIC HABBIKOB CaMOCTOSATEIBHOM
paboThI ¢ yUeOHBIMH TEKCTaMH, CIIPABOYHON JIUTEPATYpOH, JOCTYITHBIMH TEXHHYECKUMHU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA,

e wuHTEepec K OOy4YCHHIO M IMO3HAHMIO, JIIOO03HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M HMCCIENOBATEIbCKOW AEATEIILHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABJICHHOCTH U YPOBHS 0OydeHUs B TAJIbHEHIIIEM.

4) ¢popMupoBaHus KyJbTYPbI 310POBbsI: OCO3HAHUE [ICHHOCTH JKU3HHU, OTBETCTBEHHOT'O
OTHOIIIEHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 3JI0POBBII 00pa3 )KM3HU, 0CO3HAHUE TIOCIIEICTBUN
U HENpUsSTHE BPEIHBIX NPUBBIYEK (YMOTpPEOJIEHHS alKOTrojs, HAapKOTHKOB, KYpEHHUs),
HEOOXOIMMOCTH COOMIOICGHNST TpaBUil 0€30IaCHOCTU IpU OOpallleHHH C XUMHYECKUMU
BEIIECTBAMU B OBITY U pealbHON KU3HHU.

5) TpyA0BOro BOCHMTAHHUSI: HHTEPEC K MPAKTHYECKOMY HM3Yy4eHHUIO mpodeccuit u Tpyaa
Pa3IMYHOTO pOJia, YBAKEHHUE K TPYIY M pPe3ylbTaTaM TPYAOBOW JEATEIBHOCTH, B TOM YHCIIC HA
OCHOBC INPHUMCHCHUA MPEAMCTHBIX 3HAaHUU 110 XNUMHUH, OCO3HAaHHEIA BBI60p I/IH)II/IBI/I)IyaJ'IBHOI\/'I
TPAEKTOPUHU TPOJIOJDKEHUS 00pa30BaHUsl ¢ y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K
XUMUH, OOIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH, YCHENTHOW MpoQecCHOHATBHON
NEATENbHOCTH ¥  Pa3BHTHs HEOOXOJWMBIX yMEHWH, TOTOBHOCTh aJalTHPOBaThCS B
npodecCuoHANBHOM cpejie.

6) IK0JIOrHYECKOr0 BOCIIUTAHHUSI:

® DHKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIECHHE K MPUPOJIC KaK UCTOYHHKY KH3HH Ha 3emMIie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHUE LIEHHOCTH 3J0pPOBOTO M Oe3omacHoro obOpasza
’KM3HU, OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY H TCHXHYECCKOMY
3JI0POBBIO, OCO3HAHWE IICHHOCTH COOJIOJCHUS MpPaBHJ OE30MACHOTO TIOBEICHUS IPH
paboTe ¢ BEIIEeCTBAMH, a TAKXKE B CUTYAIIHUSX, YTPOKAIOIIUX 30POBBIO U )KH3HHU JIFOJICH;

® CrHOCOOHOCTH TMPHUMEHSATH 3HAHUS, IMOJy4aeMble NMPU H3YYCHUU XUMHH, JJIS PEIICHHUS
3aja4, CBS3aHHBIX C OKPYXAWIIEH NPUPOJHOW CPENOW, JUIsl TOBBIIICHUS YPOBHSI
9KOJIOTUYECKOH KYJIbTYpPbI, 0CO3HAHUS TJI0O0AIBHOTO XapaKTepa SKOJIOTHYECKUX TpoOieM
Y IyTeH WX PEIICHUS MOCPEICTBOM METOI0B XUMUH, SKOJIOTUIECKOTO MBIIIUICHUS, YMCHHS

PYKOBOACTBOBATLCA UM B HO3H8.B8.TCJIBHOI>'I, KOMMYHHKaTHBHOﬁ U COIMAJIbHOM IMPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrase MCTAIIPECAMCTHBIX PE3YJIIbTATOB BBIACIIAOT 3HAYHUMBIC I (pOpMI/IpOBaHI/ISI

MHPOBO33pPCHUA 06IJ_ICHayT{HBIC IOHATHA (3aKOH, TCOpU:A, NPUHIMUII, TUTIOTEC3a, d)aKT, CUCTEMA,



MIPOILIECC, PKCIEPUMEHT U JPYroe.), KOTOPBIC HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (JOPMUPOBATEH MPEICTABICHUE O
[[EJIOCTHOM HAyYHOW KapTWHE MHpA, U YHUBEpCAIbHBIC ydeOHBIC NEHCTBUS (TIO3HABATEIHHBIC,
KOMMYHHKATHBHBIC, PETYJISTHUBHBIC), KOTOPBIE O0OECIEeUMBAIOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TUTAHUPOBAHHIO M OCYIICCTBIICHUIO Y4eOHOU eI TCILHOCTH.
Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS
baszosvie nocuueckue oelicmeusi:

® yMCHHS WCIIOJIB30BaTh NPUEMBI JIOTHYECKOTO MBINUICHAS TIPU OCBOCHHWHM 3HAHUWM:
pPacKphIBaTh CMBICT XUMHUYCCKHUX TOHSTHHA (BBIICIATh WX XapaKTepHBIC MPHU3HAKH,
YCTaHABIIMBATh B3aWMOCBS3b C JPYTUMHU TOHSATHUSMH), HWCIOJB30BATh TIOHSATHS IS
OOBSICHEHUSI OTICIbHBIX (DAKTOB W SIBIICHWH, BBHIOMPATH OCHOBAHUS W KPUTEPUH IS
KJIACCU(UKAIIUN XUMHUYSCKUX BEIIECTB W XHMHYECKUX pEaKIuid, YCTaHABJIMBAThH
MIPUYUHHO-CIICJCTBCHHBIC CBSI3M MEXIYy OOBEKTAMU HW3Yy4EHUsS, CTPOUTH JIOTHYCCKUE
paccyxaeHus (MHIYKTUBHBIC, JCIyKTHBHBIC, II0 AaHAJIOTHH), JIeJaTh BBIBOJBI U
3aKJIFOUYEHUS,

® yMCHHE IMPUMECHATH B MPOIIECCe MO3HAHUS MOHATHS (MPEAMETHBIC M METANpPEAMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, HCITOJIb3yeMbIC B XUMUH, TIPE0OPa30BBIBATH IIIHPOKO
MPUMCHSICMBIC B XUMHUHM MOJICIbHBIC TPEJICTABICHUS — XHUMHYCCKAW 3HAK (CHMBOJI
3JIEMEHTA), XUMHUYECKas popMysia U ypaBHCHHWE XUMHUYECKOW PEaKIMH — IPHU PEIICHUH
y4eOHO-IT03HABATEIBHBIX 337124, ¢ YUETOM THX MOJCIbHBIX MPEACTABICHUHN BISBIATH U
XapaKTepPU30BaTh CYIICCTBCHHBIC TNPHU3HAKH M3y4aeMbIX OOBCKTOB — XHUMHYECKHX
BEIIECCTB M XHMHYCCKUX PCaKIUi, BBIABIATH OOINHME 3aKOHOMEPHOCTH, MPUIUHHO-
CJICJICTBEHHBIC CBSI3U M ITPOTUBOPEYHS B U3ydaeMbIX IIPOIIECCaX U SBJICHHUSIX.

Basoevie uccieoosamenvckue oeticmeus:

® yMEHHE HCIIOJB30BaTh MOCTABJICHHBIC BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUs, a
TaK)Ke B KA4eCTBE OCHOBBI JUIsI (POPMHPOBAHHS TMIIOTE3BI IO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CY)KICHUH;

e MpuOOpEeTEeHHE OMBITa MO IUIAHUPOBAHUIO, OPTaHHU3AI[UU U TMPOBEICHUI0 YYCHUUYECKUX
OKCMIEPUMEHTOB, YMEHHEe Ha0moaaTh 3a XOJAOM  TMpoIlecca, CaMOCTOSITENbHO
MIPOTHO3UPOBATH €r0 Pe3ynbTat, GOPMyIUPOBaTh 000OIIEHNS U BBIBOJIBI IO PE3yIbTaTaM
MPOBEIEHHOTO OMBITA, UCCIEAOBAHNUSA, COCTABIATh OTYET O TpoAeTaHHON padoTe.

Paboma c ungopmayueri:
® yMeHHE BEIOMpaTh, AaHAIU3UPOBATH U HHTEPIPETUPOBATH MHPOPMAIIUIO PA3THYHBIX BUIOB

n q)OpM NpEACTaBJICHUS, IMOJIYYa€MYI0 U3 PA3HbBIX HCTOYHUKOB (Hay‘-IHO-HOHyJI}IpHa}I



JAUTEpaTypa XUMHUYECKOTO COJCpKaHWsA, CIpaBOYHbIe MocoOusi, pecypcsl VHTepHeTa),

KPUTHYECKH OI[CHUBATH MPOTUBOPEUYMBYIO U HEJTOCTOBEPHYIO HH(OPMAIIHIO;

® yMEHHE NMPUMEHATH Pa3IMYHbIe METO/IbI U 3aIIPOCHI MPH MOKMCKE U 0TOOpE HHPOPMALIUU U
COOTBETCTBYIOIIUX JJAHHBIX, HEOOXOIUMBIX JIJIsl BBIITOJIHEHHS YI€OHBIX U MO3HABATEIBHBIX
3aJad  ONpEAENEHHOTO THIA, NPHUOOpPETeHHEe OombiTa B OONACTH HCIIOJIB30BAHMUS
MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH, OBJAJICHHE KyJIbTYpOW AKTUBHOTO
HCIIOJIb30BAHUS  PA3JIMYHBIX  IOMCKOBBIX CHUCTEM, CaMOCTOSITEIbBHO  BbIOMpATh
ONTUMAJIBHYI0 (OpMy MpeacTaBieHUs WHGOPMAlMU W WIUIIOCTPUPOBATH peEllaeMble
3a/laud HECJIO)KHBIMU CXE€MaMH, IuarpamMmamy, JIpyrumMu ¢GopMaMu rpagukd U UX
KOMOMHAILIUAMMU;

® yMEHHME HCIIOJIb30BATh M AHAJIU3UPOBATH B Ipoliecce y4eOHON M HCCIIe0OBaTENbCKON
NEeSTeNbHOCTH HH(POPMAIMIO O BIMSHUHM MPOMBIIUIEHHOCTH, CEIbCKOTO XO3SIMCTBA U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAOIIEH MPUPOTHON CPEIBI.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

e yMEHHsS 33JaBaTh BOIpPOCH (B XoJe juanora u (WIM) JAUCKYCCHM) MO CYIIECTBY
oOcyxnaeMoi Tembl, (HOPMYIMPOBATh CBOM HPEUIOKEHUSI OTHOCUTEIBHO BBIIOJIHEHUS
MpeJI0KEHHOM 3a1a4H;

® yMCHMS NPEICTABIATH IIOJYYCHHBIE PE3YJAbTaThl IO3HABATEIBHOW JEATEIBHOCTH B
YCTHBIX M IIMCBMEHHBIX TEKCTaX; JCJIaTh IPE3CHTALMIO PE3YJIbTaTOB BBIIOJHEHUS
XUMUYECKOI0 3KCIIEpUMEHTa (J1abopaTOpPHOTO OMmbITa, JAaObOpaTOpHON paboThl IO
HCCIIEZIOBAaHUIO CBOMCTB BELIECTB, y4€OHOI'O IPOEKTA);

® yMeHHs Y4eOHOIo COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HABaTEIbHON U
HCCIIEI0BATENIbCKOM AEATENIbHOCTU IIPHU PELIEHUH BO3HHUKAIOIIMX IPOOJEeM Ha OCHOBE
yuéra OOIIMX MHTEPECOB M COIVIACOBAHUS MO3MLUN (0OCYyXJeHHs, OOMEH MHEHUSIMH,
«MO3rOBBI€ IITYPMbD», KOOPAUHALIASA COBMECTHBIX IEHCTBUM, ONIPEAEICHUE KPUTEPHUEB T10
OLIEHKE KayeCTBa BBIIIOJHEHHOM padoThl U Apyrue).

PeryasiTuBHbBICe yHHBepCaJbHbIe Y4YeOHbIC [CHCTBHS: YMCHHE CaMOCTOATEIbHO
ONpENEIATh LENU JEATEIBHOCTH, IIJIaHUPOBaTh, OCYIIECTBIATH, KOHTPOJMPOBATH W IIPH
HEOO0XO/IMMOCTH KOPPEKTHPOBATh CBOIO JICSATEIBHOCTh, BBIOMpaTh Haubojee 3(dexkTuBHBIE
crocoObl pemeHust y4eOHbIX W I03HABaTEJIbHBIX 3aJau, CaMOCTOATENBHO COCTABIATH WU
KOPPEKTUPOBaTh MPEUIOKEHHBIN aJTOPUTM JEHUCTBUN IPHU BBINOJHEHUU 33aJaHUl C Y4ETOM
MIOJIydeHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIEeCTBAX M PEaKIUsIX, OLICHUBAThH
COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asBICHHOM LENM, YMEHHME MCIOJIb30BaTh U

AHAJIIM3UPOBATH KOHTCKCTHI, IPCJIaracMbIC B YCIIOBUU 3aJIaHHi.



HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB MO OCBOEHHIO OO0S3aTENBHOTO COJCpIKAHUS,

YCTaHOBJIEHHOTO JaHHOM (QenepalbHON pabouell mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE

oOyJaromMMUCs Hay4YHble 3HAaHUS, yYMEHHUS W CIOCOOBI JeicTBUH, cnenuduyeckue IS

HpeHMeTHOﬁ o0OJactu ((XI/IMI/ISI», BUJbI JCATCIBHOCTU II0 IIOJYUYCHHUIO HOBOI'O 3HAHUA, €ro

MHTEpIIpETAINH, IPEO0OPa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.

K koHy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

PACKPBIBATH CMBICI OCHOBHBIX XUMHUUYCCKUX HOHITHH: aToOM, MOJICKYJIa, XUMHUYECKUU
JIIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEMIECTBO, CMech (OJHOpOAHAs U
HEO/THOPOJHAsI), BaJCHTHOCTh, OTHOCHUTEbHAs aTOMHAs W MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI Macca, MaccoBasi IOJIsi XKMUYECKOTO JIEMEHTa
B COCIWMHEHWH, MOJIIPHBIH O0O0BEM, OKCHA, KHCJIOTa, OCHOBAaHWE, COJIb,
QJICKTPOOTPUIATCIBHOCTD, CTCIICHb OKUCIICHUSA, XUMHNYECKas pCaKI s, KJ'IaCCI/I(l)I/IKaHI/IH
peaKImii: peaKy COCAMHEHUS, PEaKIIUN PA3JIOKCHUS, PEAKIIMH 3aMEIICHHS, PEaKIINN
0o0MeHa, K30- U IHJAOTEPMHUUYCCKHE PEaAKINH, TEIJIOBOU 3P PEKT peakiuu, siapo aToma,
AIIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOWTalb, pagHyCc aroma, XUMHUYecKas CBS3b,
MOJIIpDHAsT M HENOJISIpHAs KOBAJCHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH,
pacTBop, MaccoBasi JI0JIsl BelecTBa (MPOLIEHTHASI KOHIIEHTPAIINS) B PaCTBOPE;
WLUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX TOHSATHH W TPUMEHSATH 3TH
MOHATHS TIPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;

WCIIOJb30BaTh XUMHUYECKYI0O CHMBOJIMKY IS COCTaBJICHUS (OpMyna BEMmIECTB H
YpaBHCHHUI XUMUYECKUX PEAKIIHIA;

OTIpENIeNATh BAJICHTHOCTh aTOMOB 3JIEMCHTOB B OWHApPHBIX COCAMHEHUSX, CTCIICHb
OKHCIICHHSI DJIEMEHTOB B OHHApHBIX COCIAMHEHHSIX, MPHHAJIC)KHOCTh BEIISCTB K
ONpENeIEHHOMY KJIacCy COCIUHEHUH 10 (QopMyliaM, BHJI XHUMHYECKOW CBSI3U
(KoBajIeHTHAsl U HIOHHAS) B HEOPraHUYECKUX COCTUHEHHSIX;

packpsiBaTh cMbicn [lepuoanueckoro 3akona [I. M. MenzaeneeBa: JeMOHCTPUPOBATH
MOHMUMAaHHE TMEePUOTUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKUX DJIEMEHTOB OT HX
nonoxkenuss B llepuoanueckoil cucreme, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO y4eHHs, 3aKOHa ABOTaIpo;
OTMHCHIBaTh M XapaKTepu3oBaTh TabmuuHyo Gopmy Ilepuoamueckoit CUCTEMBI

XUMHUYCCKUX BJICMCHTOB: PA3JIMYaTb TIOHATHUA «TJIaBHAs TMOArPYyIIia (A-rpynna)» u



«mobounass moarpymma (b-rpymma)», maneie ¥ OOJNBIIME TEPUOMBI, COOTHOCUTH
0003HaYeHHsI, KOTOpPBbIe UMEIOTCS B Tabmuie «l[lepromudeckas cucteMa XUMUYECKHX
anemenToB J[. M. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB W 3apsAll sapa, OOIIee 4YHUCIO JJIEKTPOHOB U
pacrpeiefieHre UX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITUPOBATh XMMHUYCCKHE JICMCHTHI, HECOPTaHUYECKUE BEIICCTBA, XUMUYCCKHE
peakuuu (10 YMCIYy W COCTaBY Y4YacCTBYIOIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY
sdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX
KJIacCOB, TOATBEPXKJIas  ONHUCAHWE TMpUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MOJKHOCTH TIPOTEKAHUSI XUMUYECKUX MPEBPAIEHUN B PA3IMYHBIX YCIOBHUSX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJSIPHYIO  MOJIIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA M0 (popMylie COeTMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPaBHEHUIO XUMUYECKOH peakinu;

MPUMEHSITh OCHOBHBIE OTEPALMU MBICIUTENLHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
cpaBHEHHUE, 0000IICHUE, CHCTEMATH3alNI0, KIAaCCH(UKAIINIO, BBISBICHHE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3€d — JJISl M3Y4EHHUs CBOWCTB BEUIECTB M XUMHUYECKHX PEaKIuii,
€CTECTBEHHO-HAY4YHbIE METOIbl IO3HAHUSI — HAOII0ACHNE, U3MEPEHHE, MOICIIUPOBAHUE,
AKCIIEPUMEHT (peabHbIA U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYI0M U J1abopaTOpHBIM
o0opy/noBaHUEM, a TaKXke IpaBWiiaM OOpAaIlEeHUs] C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKIHUSMU N0 BBIMOJTHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIHITOB IO MOJIY4EHHUIO U
coOupaHuio ra3000pa3HBIX BELIECTB (BOAOpPOJAa M KHUCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB ¢ ONpeAeaEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEIECTBA, IJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB WLIEIOYEH U

KHCJIOT ¢ MOMOIIBKO HHANKATOPOB (J'IaKMYC, Q)GHOH(I)TaHeI/IH, MCTHUJIOPAHXK U I[pyrI/Ie).

K KOHIY OGy‘IeHI/IH B 9 kiacce MMPEAMCTHBIC PE3YJIbTAThI Ha 0a30BOM YPOBHC JOJI?KHBIL

oTpakaTb c(GOPMUPOBAHHOCTD y OOyUAIOIUXCS YMEHHUI:

PAaCKpbBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MOHATHN: XUMHUYECKUI 9JICMCHT, aToOM,
MOJICKYJIa, UOH, KATUOH, aHHOH, IMTPOCTOC BCIICCTBO, CJIIOKHOC BCIICCTBO, BAJICHTHOCTD,
QJICKTPOOTPUHIATCIIBHOCTD, CTCIICHb OKHWUCJICHHUSA, XUMHUUYCCKASA PCAKIUA, XUMHUYCCKAA

CBSI3b, TEIUIOBOU 3((EKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PAacTBOP, HIEKTPOJIUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEeHa,
KaTaJln3aTtop, XHMHUYECKOE paBHOBECHE, OOpaTuMble W HeOoOpaTUMbIE pPEaKINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKUUH,  OKUCIMTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE W BOCCTaHOBJICHHE, AUIOTPONHs, aM()OTEPHOCTb, XUMHUYECKasi CBS3b
(KoBajleHTHasi, MOHHAs, METaJUIMYecKas), KpUCTAJUIMUECKas pelETKa, KOpPpO3Hs
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeAeiabHO JA0NycTUMas
koHueHtpauus [IJIK BemecTsa;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHM U TPUMEHSTH ITH
TIOHSTHUS MPU OTMIMCAHUU BEIIECTB U UX MPEBPAICHU;

HCIO0JIb30BAaTh XMMMUYECKYI0 CHMBOJIUKY JUISI COCTaBlieHUS (OpMyJl BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIU;

OTIPEIeNIATh BAJEHTHOCTh M CTENEHb OKHUCIEHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX PA3JIUYHOTO COCTaBa, IMPHHA/IEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIaccy coeAuHeHu# 1o (opmyrnaMm, BHJI XUMHUYECKOW CBsI3M (KOBAJICHTHAs, MOHHAs,
MeTajyinyeckasi) B HEOPraHWYECKUX COCAUHEHHUAX, 3aps] HOHA [0 XHWMHUYECKOM
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAJUTMYECKOMN pEeIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica I[lepuoaunyeckoro 3akoHa J[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: OMHUCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas noiarpymma (A-
rpynmna)» u «mobounas mnoxarpynmna (b-rpymma)», Mameie W OOJBIIME TIEPHOJIBI,
COOTHOCHUTbH 0003HAUEHUS1, KOTOPbIE UMEIOTCSI B IIEPUOINYECKON TaOIHIIe, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsll A1pa,
oOliee Yncio 3MEKTPOHOB U paclpesiefieHue UX MO JIEKTPOHHBIM CIOSIM), OOBSICHATH
oOlrue 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB JJIEMEHTOB M MX COCJUHEHHH B
npezaesax MajiblX IEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHThI, HEOPraHUYECKHUE BEIIEeCTBA, XUMUUYECKUE
peakuuu (10 4YMCIy M COCTaBY YYacTBYIOIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
3pdexTy, Mo U3MEHEHHUIO CTENIEHEeH OKUCIIEHUS] XMMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) O0OmME W cHenuduueckue XUMHUYECKHe CBONCTBa
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/1as OMUCAHUE NIPUMEPAMU MOJIEKYJIIPHBIX U
HMOHHBIX YPAaBHEHUHN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPaBHEHUSI JIEKTPOJIUTUUECKONU JUCCOIMAIIMN KUCIOT, IIEJI0UYel U Cojel,

MIOJIHBIE M COKpAIIEHHBIE YPAaBHEHUS peaKuii HOHHOTO 0OMEeHa, YpaBHEHUS PEaKLUH,



MOATBEPKIAIONIUX  CYIICCTBOBAHHE TCHETUYECKOW CBS3M MEXKIY BEIISCTBAMU
Pa3IUYHBIX KIIACCOB;

PacKphIBaTh CYITHOCTh OKHCIIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca dTUX PEaKITHii;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHUSX;

BBIYHCIISATE OTHOCHTEIHHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYEO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO DJIEMEHTA 1Mo (hopMylie COeTUHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI TI0 YPAaBHEHUIO XUMHUYECKOHN pEaKIlnuu;

coOrofaTh TMpaBWia IOJB30BAHUS XHMHUYECKOW TMOCYIOW ® J1ab0paTopHBIM
o0opy/loBaHMEM, a TakkKe TMpaBuia OOpalleHUs C BEIMIeCTBAMU B COOTBETCTBUH C
WHCTPYKITUSMH TIO BBITIOJTHEHHIO Ta00OPATOPHBIX XUMHUYECKUX OTIBITOR IO ITOJTYYCHUIO U
coOMpaHnIo ra3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJIMTH PEAKITHH, TIOITBEPIKIAFOIINE KAaYeCTBEHHBIN COCTaB Pa3IMYHBIX BEMIECTB:
pacro3HaBaTh OMBITHBIM MyTEM  XJIOpHA-, OpoMHI-, MOOUI-, KapOoHaT-, docdar-,
CHJIMKAT-, Cyab(ar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHS W HWOHBI HM3YYEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIC OTICpAIlMH MBICIHTEIBHON NESTEIFHOCTH — aHaIW3 M CHUHTE3,
cpaBHeHHE, OOOOIICHHE, CHCTEMAaTHU3alUI0, BBIABICHHE MPHUYMHHO-CIICICTBEHHBIX
CBsI3eH — JUIs W3Y4YEHHs] CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIHH, €CTeCTBEHHO-
HayYHBIC METO/IbI TO3HAHUS — HAOIIOICHUE, U3MEPEHHE, MOICITUPOBAHUE, DIKCIIEPUMEHT

(peanbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

KiroueBbie BocuTaTeNnbHbIC 33a41 B paMKax MpeIMeTa:

1. VYcTaHOBIIEHHE JOBEPUTENbHBIX OTHOIIEHMH MEX]y YUUTENEeH U €ro y4eHUKaMH, CIIOCOOCTBYIOIIMX ITO3UTHBHOMY BOCHPHUSATHIO
yYaliuMHucs TpeOOBaHUNH M MPOCHO YUWTENsl, MPHUBJICUEHUIO MX BHUMAHUS K OOCYy)XJaeMoil Ha ypoke HH(pOpMalUH, aKTUBHU3AIMS HX

NO3HABATEILHOM NeATEIbHOCTH.

2. Hcnonp3oBaHne BOCMUTATEIBHBIX BO3MOXXHOCTEH COJEp)KaHHMs Y4eOHOTO TMpeaMeTa uepe3 ACMOHCTPALMIO JIETSIM IMPUMEPOB

OTBETCTBEHHOT'O I'PaX/1aHCKOT'0 MOBEACHHUS, IPOSIBIICHHUS Y€IOBEKOII00US U J0OPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIINX YIIPAKHEHHH.

3. [IpumeHeHne Ha ypoKe MHTEPAKTUBHBIX (OpPM pabOThl ydalIMXCs: MHTEIUIEKTYaIbHBIX UTP, TPYNIIOBOM pabOThl MM pabOTHl B Mapax,
KOTOpbIE y4aT MIKOJbHUKOB KOMaHIHOH paboTe M B3aUMOJEHCTBUIO C APYTUMHU JI€TbMHU; CTUMYIUPYIOT TO3HABATEIbHYIO MOTHBAIIUIO

HIKOJIBHHUKOB.

4, HpI/IBJ'ICLIeHI/Ie BHUMAaHHs IKOJIBHUKOB K ICHHOCTHOMY ACIICKTY M3Y4Ya€MBIX Ha YPOKEC HBHCHHﬁ, OpraHu3anusa ux pa60T]':I C nonyqaeMoﬁ
Ha YpOKC COLUAIIBHO 3HAYMMOM HH(bOpMaHHeﬁ — HHUIIUUPOBAHHUEC €C O6CY}K,HCHI/I$I, BBICKa3bIBaHU YUalllUMHUCA CBOCTO MHCHHUA 110 €€ IIOBOAY,

BBIpa6OTKa CBOETO K HEl OTHOIIICHMS.

5. HO6y)KI[eHI/IC MKOJIBbHHUKOB CO6J'IIO,Z[aTL Ha YpPOKC O6H_IerI/IH5ITBIC HOPpMBI TIOBCACHHA, IIpaBHJIa O6H.[€HI/IH CO CTapmuMu

(memaroruyeckuMu pabOTHUKAMU) U CBEPCTHUKAMHU (YY€HUKAMU ), IPUHIUIIBI Y4eOHON JUCIUILTUHBI M CAMOOPTaHU3AIIH.



8 KJIACC

KoaudecTBo 4acoB

Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
n/n TeM MPOrpaMmabl Bcero Komrpoatute Hparriseckue o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznes 1. IlepBoHauyanbHble XMMHYeCKHE TIOHATHSA
Xumusi — BaykHast 00J1acTh
€CTECTBO3HAHUS U bu6mmoreka [IOK
t MIPAKTHYECKON JIEATEITbHOCTH > ? https://m.edsoo.ru/7f41837c
YeloBeKa
BemectBa 1 xuMuyeckue bu6moreka [IOK
1.2 peakuuu 1 ! https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
”1 Bosznyx. Kucnopoa. [Tonsitue c ) bubnuoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopon. ITonstue o 9 1 bubnuoreka [JOK
KHUCJIOTaxX U COJIAX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [lonsitue 06 bubnuoreka [JOK
2.3 5 1 1

OCHOBAaHHUAX

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

OCHOBHBIC KIIACCHI bubnuoreka [IOK
24 11 1 1
HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/7f41837c
Wroro mo pazueny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoaguyeckasi cucrema xummnuyeckux 31eMeHToB I, . MenaeseeBa. CTpoeHne aToMOB.

XumMuueckasi ¢cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U

31 [Iepnoanueckas cucrema 6 bubnuoreka [IOK

XUMHUYECKUX 3neMeHToB /1. W. https://m.edso0.ru/7f41837c

MenneneeBa. CTpoeHue aTroma

XUMHYECKasA CBA3b.
bubmmoreka [IOK

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

3.2 OKUCIUTEIILHO- 9 1

BOCCTAHOBHUTCJIbHBIC PCaAKIINN

bu6mmoreka [IOK
Hroro mo pazgeny 15
https://m.edsoo.ru/7f41837c
bu6moreka [IOK
PesepBHOE Bpems 3

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

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68 6



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

9 KJIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMHuyeckmne peakuun
11 [ToBTOpeHue u yruyoieHue 3HaHUH c 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
1o OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX A bubmuorexa [JOK
' peakuuit https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAST AUCCOIALIMS. g 1 L bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M UX COeANHEHHUS
”1 OO01as XxapakTepUCTUKa XUMUYECKHX 4 1 bubnunoreka [JOK
- anemeHToB VIIA-rpynmsl. ["agorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTUKa XUMUYECKHX
. bu6mmorexa LIOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6

COCAMHCHUA

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

OOm1ast XxapakTepUCTUKAa XUMUYECKHX

bubmuoreka [JOK
2.3 anemeHToB VA-rpymmsl. A30T, pocdop u ux 7
https://m.edsoo0.ru/7f41a636
COENMHEHHS
OO01as xapaKTepUCTUKA XUMUYECKUX
bubmmoreka [{OK
24 anemeHToB |VA-Tpynmsl. Yriepon u 9
https://m.edsoo0.ru/7f41a636
KPEMHUH ¥ X COCTUHCHHS
Wroro mo pazueny 26
Pasznea 3. MeTaJsIbl M X COeTHMHEHHU A
bu6mmoreka [IOK
3.1 OO01mue cBoiicTBa METAIOB 4
https://m.edso0.ru/7f41a636
bu6mmoreka [IOK
3.2 Baxxneime MeTaJUIbl 1 UX COETUHEHUS 15
https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 19
Pasznen 4. Xumusi v oOKpy:Kamomas cpeaa
bu6mmoreka [JOK
4.1 Bemecta 1 MmaTepuaibl B )KM3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bu6mmoreka [JOK
PesepBHOe Bpems 3
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KJIACC

Ne i/t

Tema ypoka

KoanyecTBo yacoB

DJleKTPOHHBbIE HU(PPOBHIE 00pPa30BaTeJIbLHbIE

pecypcbl

Paznen 1 IlepBonauanbubie xumuyeckue nousatus ( 20 yacon)

[Ipenmer xumuu. Poss xuMuu B )KU3HU

1 1 bu6mmorexa [IOK https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BelecTna
Tlousttie o METOAaX IMO3HAHUA B XUMUU.

2 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0d227e
ArperaTHbI€ COCTOSIHUS BEIIECTB.
IIpakTnyeckas padora Ne 1 «IIpaBuia
padoThI B 1a00paTOPUM U PUEMBI

3 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0d23dc
oOpaliieHus ¢ Ja00paTOPHBLIM
000py10BaHUEM
Yucteie BemecTBa U cMecu. CriocoObl

4 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d26ca
pasneneHust cMecen
IIpakTuueckas padora Ne 2 «Pa3nenenne

5 cMeceii (Ha mpuMepe 0YMCTKH MOBAPEeHHOM 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d28c8
COJIN)»

bubmuoteka I{OK https://m.edsoo.ru/ff0d2a6c

ATOMBI U MOJIEKYJIbl. ATOMHO-MOJIEKYIISIPHOE

6 1 https://m.edsoo.ru/ff0d2d50

YUYCHHC. HpOCTBIe " CJIIOKHBIC BEIICCTBA

https://m.edsoo.ru/ff0d2a6c¢c



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/ff0d2d50
https://m.edsoo.ru/ff0d2a6c

XUMHUYECKHUE 3IIEMEHTBI. 3HAKH (CUMBOJIbI)

7 bu6moreka ITOK https://m.edsoo.ru/ff0d2be8
XUMHUYCCKUX DJICMCHTOB
3aKOH MOCTOSIHCTBA COCTAaBA BEIIECTB.

8 bu6mmoreka LIOK https://m.edsoo.ru/ff0d2a6¢
Xumudeckas popMmyra.
OTHOcUTENbHAS aTOMHAs Macca.

9 bubnuoteka [{OK https://m.edsoo.ru/ff0d323c
OTtHOocHTeTbHAS] MOJICKYJISIPHAS Macca
MaccoBast 10JIsl XUMHYECKOTO DJIEMEHTA B

10 bu6mmoreka [IOK https://m.edsoo.ru/ff0d350c
COCJIMHECHUH
BajenTHOCTE aTOMOB XUMHYECKUX

11 bubnuoteka [{OK https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB.

bu6moreka [IOK
12 CocraBnienne GpopmMyi 10 BaJICHTHOCTH
https://m.edsoo.ru/ff0d2eae

KonnuecTtBo BemecTBa. Mosbs. MossipHast

13 bu6mmoreka LIOK https://m.edsoo.ru/ff0d5230
Macca
dusznvecKkue 1 XMMHYCCKHUE SBIICHUS.

14 bu6mmoreka LIOK https://m.edsoo.ru/ff0d37fa
XUMHUYECKasi PeaKIus
[Ipu3Haku U yClIOBHs POTEKAHUS

15 bubnuoteka [{OK https://m.edsoo.ru/ff0d3a16
XUMHUYECKUX PEAKIU
3aK0H COXpaHEHHUsSI MacChl BEIIECTB.

16 bubnuoteka I{OK https://m.edsoo.ru/ff0d3b88
XUMUYECKUE YpaBHEHHS
BrruncieHust KoaudecTBa, MacChl BEIIECTBa

17 bubmuoteka I{OK https://m.edsoo.ru/ff0d5708

110 YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
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

Krnaccudukarus XuMHUECKUX peaKui

18 (coenuHeHwus, pa3ioKeHUs, 3aMEILECHUS, bub6nunoteka LIOK https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHnmKIomneauct. O6o0IeHne u bu6mmoreka [IOK https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3alns 3HAHUI

20 Koutporbuan padora Nel o Teme bubnuoreka [{OK https://m.edsoo.ru/ff0d4290

«BemecTBa U XMMHUYECKHE PeAKLIMH)

Paznea 2. Basxkneiilume npeacraBuTe/ i Heopranudeckux Bemects ( 30 yacoB)

21

AnHanu3 KOHTpoJIbHOU paboThl Nel«BemrecTBa
U XUMHUYECKue peakuun» Bo3ayx — cmech
razoB. CocraB Bo3ayxa. Kucinopog — sneMeHT
u nipoctoe BemecTBo. O30H. TormmuBo (HETH,
yroJib U MeTaH). 3arpsi3HeHUE BO3/1yXa,

CIIOCOOBI €70 MpEaoTBpaAICHUA

bu6mmoreka LIOK https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4c4a

22

dusnyeckue U XUMUYECKHE CBOMCTBA
KHCJIOpoJia (PeaKIuy OKUCICHUS, TOPEHHE).

ITousitue 00 okcumax

bubnuoreka I{OK https://m.edsoo.ru/ff0d4614

23

CriocoOBbl MOJIy4YCHUA KUCIIOpOJa B
na6opaTopHH " NPOMBIINIJIICHHOCTH.

HpI/IMeHeHI/IC KHcJIopoaa

bubnuoteka [{OK https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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IIpakTnuyeckas padora Ne 3 mo teme

24 «Ilosyyenue u codupanue KucJIopoaa, bubmuotexa L{OK https://m.edsoo.ru/ff0d4ae2
HU3Yy4YeHHe ero CBOMCTB»
TemoBoit 3¢ (hekT XMMHUECKON peaKInH,

25 MOHATHE O TEPMOXUMUYECKOM YPaBHEHUH, bubnuoreka [{OK https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUICCKHUX PEaKIIHIX
Bomopoa — aneMeHT U MpocToe BEIMIECTRO.

26 bu6mmoreka LIOK https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe
DU3NYECKUE U XUMUYECKUE CBOMCTBA

27 bu6mmoreka [IOK https://m.edsoo.ru/ff0d4dd0
Bojopoaa. [Ipumenenue Bogopoaa
CriocoOrlI mostyueHust BOAOpoa B

28 bu6mmoreka LIOK https://m.edsoo.ru/ff0d4dd0
nabopaTtopuu
IIpakTuyeckas padora Ne 4 mo reme

29 «IToryyenue u cooupaHue BoA0poO/a, bubnuoreka LIOK https://m.edsoo.ru/ff0d4f42
HU3y4YeHHe ero CBOMCTB»

30 [ToHsTHE O KHCIIOTAX U COJISIX bu6mmoreka LIOK https://m.edsoo.ru/ff0d50d2

31 [ToHsiTHE O KUCIIOTAX U COJISIX bubnuoteka [{OK https://m.edsoo.ru/ff0d50d2

32 MouspHbiii 00BEM ra3oB. 3aKoH ABOTAIPO bubmuoreka L{OK https://m.edsoo.ru/ff0d542e
Boruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA

33 ra3a Io €ro U3BECTHOMY KOJINYECTBY bubnuoreka LIOK https://m.edsoo.ru/ffod55a0

BElIEeCTBA WU 00bEMY
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https://m.edsoo.ru/ff0d4dd0
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Beruncnenus 006EMOB ra30B 10 ypaBHEHHUIO

34 peakiy Ha OCHOBE 3aKOHA 00BEMHBIX bubnuoreka I{OK https://m.edsoo.ru/ff0d5708
OTHOUIEHUI ra30B
Bopa xak pactBoputens. HacbllieHHbie 1

35 HEHaChILIEHHbIE PAcTBOPHI. DU3HUECKUE U bubnuoreka [{OK https://m.edsoo.ru/ff0d587a
XHUMHYECKUE CBOUCTBA BOIBI

36 CocraB ocHoBanuil. [lonsiTne 06 MHIUKATOpaAX bubnuoteka [{OK https://m.edsoo.ru/ff0d59e2

37 MaccoBast 105151 BELIIECTBa B pacTBOpE bubnuoreka [{OK https://m.edsoo.ru/ffod5b40
IIpakTHyeckast padora Ne S o reme
«IIpurorosjieHue pacTBOPOB €

38 . . . . buomuoreka I{OK https://m.edsoo.ru/ff0d5eba
onpeeJéHHONH MaccoBoii Joel
PacTBOPEHHOI0 BeLIECTBA»
KonTpoabHasi padora Ne2 no reme

39 bu6mmoreka IIOK https://m.edsoo.ru/ff0d6342
«Kucaopoa. Bonopoa. Boga»
AHanu3 KOHTPOJIBHOU paboThl Ne2 1o Teme

40 «Kucnopon. Bogopoa. Boga» Okcuupbt: bu6mmoreka LIOK https://m.edsoo.ru/ff0d664e
cocTaB, KiaccuduKalus, HOMEHKIATypa
[TonyueHnue 1 XuMUYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmuoreka L{OK https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHusI: cOCTaB, KIaccuuKaims,

42 bubmuoteka [{OK https://m.edsoo.ru/ff0d67ca

HOMCHKJIaTypa
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https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

43 bubmmoteka LIOK https://m.edsoo.ru/ff0d67ca
OCHOBAaHUU
Kucnotsr: cocras, knaccudukanus,

44 bu6mmoreka LIOK https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [TonyueHnue u XuMHU4YeCcKre CBOMCTBA KUCIIOT bubnuoreka [{OK https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATypa, CIoCcOObI

46 bu6mmoreka LIOK https://m.edsoo.ru/00ad9474
IMOJIYYCHHA, XUMHUYCCKUC CBOMCTBA
IIpakTHyeckas padora Ne 6. Pemienne
IKCHICPUMEHTAJIBHBIX 3a/1aY 110 TEME

47 bubnuoteka [{OK https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPraHu4eCKuXx
coeIMHEeHUI»
I'enetnueckas cBsi3b MEXAY KlaccaMu

48 bu6mmoreka IIOK https://m.edsoo.ru/00ad9a50
HEOPraHMYECKUX COEIUHEHHM
O060011eHre 1 cucTeMaTu3alys 3HaHUN 110

49 teMe "OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX bubmuoteka I{OK https://m.edsoo.ru/00ad9ch?2
coequHeHun"
KontpoabHnas padora Ne3 o reme

50 "OCHOBHBIE KJIACChl HEOPraHNYECKHUX bubnuoreka LIOK https://m.edsoo.ru/00ad9ela
coequHeHuin"

Paspnen 3. Ilepuoanyeckuii 3axkon n Ilepuoguyeckas cucrema xumudeckux 3jaemeHToB /I. . MenaeneeBa. CTpoeHue aToMOB.

Xumuyeckas cBsi3b. OKMCIUTETbHO-BOCCTAHOBUTENbHBIE peakuun (15 yacoB + 3 yaca- pesepBHOe Bpemsi)



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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51

AnHanu3 KOHTPOJIBHOH paboThl Ne3 mo Teme
"OCHOBHBIE KJIACChI HEOPTaHUUECKUX
coenuHeHuil". [lepBble NONBITKU

KJIaccu (KA XUMHYECKIX dJIEMEHTOB.

ITonsarue o rpymnmnax CXoAHbIX 3JICMCHTOB

bu6mmoreka LIOK https://m.edsoo.ru/00ad9ffa

52

[Tepuonnueckuii 3akoH u [lepuoanueckas
crucTeMa XuMHu4deckux 3jeMeHToB /. U.
MenneneeBa. 3nauenue [leproandeckoro
3aKOHA IS Pa3BUTHS HAYKH M IPAKTUKH. [].
N. MeHnneneeB — y4€HbIN, IEAArOT U

rpaKJIaHUH

bubnuoteka [{OK https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada96e

53

[Tepuonsl, rpyniel, noarpynmnsl. CTpoeHue

atoMoB. CocTaB aTOMHBIX sziep. M30Tombl

bu6mmoreka IIOK https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

54

CtpoeHue IeKTPOHHBIX 000JI0YEeK aTOMOB
aneMeHToB [lepuoauueckoit cuctemst /1. U.

Meunpeneena

bu6mmoreka LIOK https://m.edsoo.ru/00ada6bc

55

CtpoeHue IEKTPOHHBIX 000JI0YeK aTOMOB
aneMeHToB [lepuoauueckoit cuctemst [1. U.

Menneneesa

bubnuoteka [{OK https://m.edsoo.ru/00adaébc

56

XapakTepUCTUKAa XUMHUUYECKOTO 3JIEMEHTA T10
ero noJioxkeHuro B [leproanueckoit cucreme

. . Menaeneena.

bubnuoteka [{OK https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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DNEKTPOOTPULIATEIIBHOCTh ATOMOB

57 1 bub6munoreka LIOK https://m.edsoo.ru/00adaab8
XUMHUYECKUX IJIEMEHTOB

58 HonHas xumudeckast CBA3b 1 bubmanoreka LIOK https://m.edsoo.ru/00adac34

- KoBaneHnTHas nossipHas 1 HemnoJisipHas 1 bubnuoreka [{OK https://m.edsoo.ru/00adaab8
XUMUYECKask CBS3b

60 CrerneHb OKUCTCHUS 1 bubnuotexa [{OK https://m.edsoo.ru/00adae28

61 OKHCANTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIIHI 1 bubnuoreka [{OK https://m.edsoo.ru/00adb076

62 OKuCIUTEIN U BOCCTAHOBUTEIIH 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb076
O06o01menre u cucTeMaTu3alis 3HaHu 10 10

63 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb076
teme «CTpoeHne atToma. XuMHA4YECKas CBS3b»
KonTpoabHasi padora Ne4 o reme

64 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb486
«CTtpoenue atoma. XUMHYECKAsl CBA3b)
AHanu3 KOHTPOJIBHOU paboThl Ned 1o Teme

65 1 bu6mmoreka IIOK https://m.edsoo.ru/00adb33c
«CTtpoeHne aToMa. XUMHYECKas CBA3bY
PesepBubIit ypok. O6001IeHNE 1

66 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9ch2
CUCTeMaTH3aIus 3HAHUH
PesepBublit ypok. O600mIeHE U

67 1 bubnuoteka I{OK https://m.edsoo.ru/00ad9ch2
CUCTEMaTH3aIus 3HAHUH
PesepBHslit ypok. O6001IeHNE U

68 1 bubnuoteka I{OK https://m.edsoo.ru/00ad9ch2
cUCTeMaTH3aIlus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

DJIeKTpPOHHbIe HH(ppoBbIe

oOpa3oBaTebHbIE PecypChl

Paznen 1. BemecTBo u xumuveckne peakuuu ( 17 yacon)

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema

xuMmudecknx dneMmeHnToB . . Meneneera

bubnuotexa [{OK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB

XMUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOIOB

bubnuoteka [{OK https://m.edsoo.ru/00adb6b6

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX

BCIIICCTB

bu6mmoreka IIOK https://m.edsoo.ru/00adb7e2

BI/II[BI XUMHUYECKOM CBSI3U U THITHI KPUCTATINIMYCCKHUX

pEmETOK

bu6mmoreka LIOK https://m.edsoo.ru/00adbac6

KonTpoabHnasi padora Nel no reme «IloBTopenue
U yriry0JjieHue 3HaHMi OCHOBHBIX pa3/ie/ioB

Kypca 8 kiaccay

AnHanu3 KOHTPOJIbHOH paboTel Nel 1o Teme
«[ToBTOpeHue u yrnyOneHne 3HaHU OCHOBHBIX
paznenoB Kypca 8 knaccay. Knaccudukarus

XUMHUYCCKUX peaKuHﬁ IO PA3JIMYHBIM MMPpHU3HAKaAM

bubnuoteka I{OK https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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IToHATHE O CKOPOCTU XMMHUYECKON PEAKLUH.

7 bu6mmoreka LIOK https://m.edsoo.ru/00adbe9a
[ToHsATHE 0 TOMOTEHHBIX M F€TEPOTEHHBIX PEAKIIHIX
[TonaTHe 0 XUMHUYECKOM paBHOBecUH. DaKTOPHI,

8 BIIUSIIOLIME HA CKOPOCTh XUMHUUYECKOH peakluu u bubnuoreka [{OK https://m.edsoo.ru/00adc28c
TIOJIOKEHUE XUMUYECKOTO PAaBHOBECHUS

9 OKHCANTENBEHO-BOCCTAHOBUTEILHBIE PEAKIIIHI bubnuoreka [{OK https://m.edsoo.ru/00adcade
Teopust MEKTPOUTUUECKON JTUCCOITHAITIH.

10 bubnuoteka [{OK https://m.edsoo.ru/00adcd68
CunbHbIE U CTa0bIe DIIEKTPOTUTHI

11 HoHHbIE ypaBHEHHUSI peaKkIuil bubnuoreka [{OK https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KMCIOT U OCHOBAaHUU B

12 CBETE MPEACTABICHUHN 00 AIEKTPOTUTHIECKOM bubnuoteka [{OK https://m.edsoo.ru/00add5d8
JTUCCOTTUAITAN
XUMUYECKUE CBOMCTBA COJIEH B CBETE

13 MPEACTaBICHUHN 00 IEKTPOJIUTHUECKON bubmuoteka [{OK https://m.edsoo.ru/00add8b2
JUCCOITUAITAN

14 [TonsiTue o ruapoIU3€E coJieit bu6mmoreka LIOK https://m.edsoo.ru/00add9d4
IMpakTuyeckas padoora Ne 1. «Pemenne

bu6mmoreka [IOK
15 JKCIEPUMEHTAJIBLHBIX 32124 110 TeMe
https://m.edsoo.ru/00ahttps://m.edsoo.ru/00addbfaddd12

DJIEKTPOJIUTHYECKAS TUCCOLMALINS»

16 O06o01eHre 1 cucTeMaTr3amus 3HaHUHA bubmuoreka [JOK
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17

KonTpoabHnas padora Ne2 no reme
«JIEKTPOJIMTHYECKAS JUCCOLHALMS.

XuMHYECKHE Pe€aKuu B pacrBopax»

bu6mmoreka LIOK https://m.edsoo.ru/00addecO

18

Ananu3 KoHTpoJIbHOH paboThl Nel o Teme
«XHMMHYECKHE PEAKIIMU B PaCTBOPAX
a5eKTpoIuTOBY. OO0IIas XapakTepucTUKa
rajoreHoB. XMMHYECKHE CBOMCTBA HA TPUMEpE

XJopa

bubnuoteka [{OK https://m.edsoo.ru/00addfe2

19

Xnoposojopoa. ConsiHast KUCIOTa, XUMUYECKUE

CBOMICTBa, MOJIy4e€HUE, IPUMEHEHUE

bu6mmoreka [IOK https://m.edsoo.ru/00ade104

20

IIpakTuyeckas padora Ne 2 mo teme
«IlonyuyeHue coSIHOM KUCJIOTHI, H3yYeHHUe eé

CBOMCTB»

bu6mmoreka IIOK https://m.edsoo.ru/00ade348

21

Brrunciaenus mo YpaBHCHUAM XUMHWYCCKUX

peaKuHﬁ, €CJIM OJVH U3 pCarcHTOB JIaH B H30BITKE

bu6mmoreka LIOK https://m.edsoo.ru/00ade488

22

O6mas xapaktepuctuka aneMeHToB VIA-rpynmnsl

bubnuoteka I{OK https://m.edsoo.ru/00ade64a

23

AnnorponHsle Moaudukanuu cepsl. Haxoxnenue
cepbl U €€ COCNMHEHUN B Iprupoe. XUMUYECKUE

CBONCTBA CEPBI

bubnuoteka [{OK https://m.edsoo.ru/00ade64a
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CepoBojiopo, cTpoeHHe, (PU3HIECKUE U

24 bu6mmoreka IIOK https://m.edsoo.ru/00ade802
XHMHUYECKHE CBOMCTBA
Oxcunpl cepbl. CepHast KUCIIOTa, (PU3HYSCKUC U

25 bu6mmoreka LIOK https://m.edsoo.ru/00adea28
XUMHUYCCKUEC CBOﬁCTBa, MMPUMCHCHUEC
XHWMHUYECKUE PEAKIUH, JIEKAIE B OCHOBE
MIPOMBIIIIJIEHHOTO CTI0C00a MOTyYeHUsI CEpHOI

26 bubnuoteka [{OK https://m.edsoo.ru/00adec8a
KHCITIOTHI. XHMHYECKOE 3arPsS3HCHUE OKPYKAFOIIEH
Cp€abl COCANMHCHUSAMU CCPBI
Brrurciienue MaccoBo#l A0JIM BBIXOJA TPOTYKTA

27 bu6mmoreka [IOK https://m.edsoo.ru/00adec8a
peakiumn
OO6mrast XxapaKTepuCTUKA 3JIEMEHTOB V A-TpyIIIIbI.

28 A3o0T, pactipocTpaHeHue B IPUPOie, GU3HIECKHUE U bubnuoteka [{OK https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
AMMHaK, ero pu3ndecKue U XMMHUYECKHUE CBOWCTBA,

29 bu6mmoreka [{OK https://m.edsoo.ru/00adf004
MOJIy4YeHUE U PUMEHEHHE
IIpakTuyeckas padora Ne 3 mo reme

30 bubnuoteka I{OK https://m.edsoo.ru/00adf180
«Ilonyyenne aMmMuaKka, u3yueHue ero cBoiicTB»
A30THAas KUCJIOTA, €€ Pu3ndecKkre U XuMUYECKUe

31 bubmuoreka I{OK https://m.edsoo.ru/00adf306

CBOICTBA
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32

Hcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B
KauecTBE MUHEPAIbHBIX yA00peHui. XUMUUeCKoe
3arpsI3HEHUE OKPYXKAIOLIEH Cpeibl COEAMHEHUSAMU

a3oTa

bu6mmoreka LIOK https://m.edsoo.ru/00adf518

33

dochop. Oxeun pocdopa (V) u dochophuas
KHCJIOTa, (1)I/ISI/IT-I€CKI/I€ U XUMHUYECCKUEC CBOI\/'ICTBa,

MOJIy4eHHE

bubnuoteka [{OK https://m.edsoo.ru/00adf68a

34

Hcnonws3oBanne GocdaToB B Ka4eCTBE
MUHEpaJIbHBIX y100peHuil. 3arps3HeHre

MIPUPOIHOM cpenbl hochaTamu

bubnuoteka [{OK https://m.edsoo.ru/00adfc20

35

VYraepon, pacipocTpaHeHHE B IPHPO/IE,

¢dbuznyueckue U XuMU4YecKre CBONCTBA.

bu6mmoreka LIOK https://m.edsoo.ru/00adfd9c

36

Oxcuppl yriaepoaa, ux pusnveckre U XMMHYECKHe
CBOMCTBA. DKOJIOTUYECKUE MPOOIEMBI, CBS3aHHBIE C

okcuoMm yriepona (1V)

bu6mmoreka LIOK https://m.edsoo.ru/00adfebe

37

YronpHasg KUCIOTA U €€ CoJIn

bubnuoteka [{OK https://m.edsoo.ru/00ae006c

38

IIpakTuyeckast padora Ne 4 o reme
"Iloyyenue yriekucioro raza. Kauecrsennas

peaknus Ha KapOoHAT-HOH'"

bubnuoteka [{OK https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

HepBOHa‘-IaJIBHBIe MIOHATHS 00 OPraHUYCCKUX

39 bu6mmoreka LIOK https://m.edsoo.ru/00ae054e
BEIIIECTBAaX KaK O COCMHEHUSX yIiIepoa.

40 Kpemuuii u ero coeaunenus bubnuoreka L{OK https://m.edsoo.ru/00ae080a
IIpakTnueckas padora Ne 5. Peinenune

41 IKCIMEPUMEHTAJIBHBIX 32124 10 TeMe bubnuoteka [{OK https://m.edsoo.ru/00ae0bf2
«BaskHeiinme HeMeTAJIbI U UX COETUHEHHUI»
O06o01enre U cucTeMaTr3aIys 3HaHU 110 TeEMe

42 «BaxxHenmme HeMeTaubl U UX COSTUHECHUS»
KonTtpoJsbHas padora Ne3 o reme

43 bu6mmoreka [{OK https://m.edsoo.ru/00ae0el8

«BaskHel1IMe HeMeTaJIbI H MX COeIMHEHU

Pazngen 3. Meranuabl U ux coequHenus ( 19 yacon)

AHanu3 KOHTPOJIBHOU paboThl Ne3 1o Teme
«Baxneliue HeMeTauIbl U UX COCAUHEHUS»

0611[35{ XapaKTCpUCTUKA XUMHYCCKUX SJIEMCHTOB —

44 bu6mmoreka LIOK https://m.edsoo.ru/00ae103e
MeTa/uI0B. MeTayuindeckas CBSI3b U METaUIMUecKast
KpucTaundeckas pemeérka. dusnyeckue cBOKWCTBa
METaJIIOB
XHMMHYECKHE CBOMCTBA METAJIJIOB.
45 bubmuoreka I{OK https://m.edsoo.ru/00ae1156

QHCKTpOXI/IMI/ILICCKI/Iﬁ paa HaprDKeHI/Iﬁ MCTAJlJIOB



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O6mue criocoOb! moay4eHust MeTamuioB. CIuiaBbl.

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

46 . 1 bubnnoreka LIOK https://m.edsoo.ru/00ae1156
peaKIuii, €CIIM OWH U3 PEareHTOB COJEPIKUT
MIPUMECH
47 [TonsiTHE O KOPPO3UH METAIIIOB 1 bubnuoreka [{OK https://m.edsoo.ru/00ael278
48 [lenouHbIe METAIIIBI 1 bubnuoteka [{OK https://m.edsoo.ru/00ael4b2
49 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KAJIUS 1 bu6mmoreka [IOK https://m.edsoo.ru/00ael4b2
50 [[lerouyHO3eMeTbHBIC METAIUTBI — KATbIIHN M MarHUH 1 bu6mmoreka [{OK https://m.edsoo.ru/00ael5e8
51 Baxkueiiime coe fuHEHNUS KaIbIIH 1 bu6mmoreka [{OK https://m.edsoo.ru/00ael5e8
52 JKécTtkocTh BOMIBI M CLIOCOOBI €€ YCTpaHECHHS 1 bubnuoteka [{OK https://m.edsoo.ru/00ae1886
53 Tpaxtueckas pabora N 6 o Teme . bu6mmoreka [IOK https://m.edsoo.ru/00aelae8
"KécTKkoCcTh BOABI M METObI €€ ycTPpaHeHus "
54 ATOMUHHK 1 bu6mmoreka LIOK https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA 1 bu6mmoreka LIOK https://m.edsoo.ru/00aelc64
56 Kenezo 1 bubnuoteka [{OK https://m.edsoo.ru/00ael1d86
Oxcwupl, THAPOKCUIBI U cosn xkene3a (1) u xenesa
57 (I 1 bubnuoteka [{OK https://m.edsoo.ru/00ae35e6
- O06o0011eHNe U cucTeMaTu3aus 3HaHU| 110 .

HpOfI,[[GHHLIM TEMaM



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

59

IIpakTnueckas padora Ne 7. Penenue
JKCIePUMEHTAJIBLHBIX 32124 110 TeMe

«BaxxkHelIIMe MeTaJLJIbI U UX COeMHEHMN»

bu6mmoreka [{OK https://m.edsoo.ru/00ae3de8

60

Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peaKIuii, eclii OJIMH U3 PEareHTOB JaH B U30BITKE
WJIY COJIEPKUT PUMECH. Bpruncienus MaccoBon

J0JIM BbIXOJa IMPOAYKTa pEaKInun

bubnuoteka [{OK https://m.edsoo.ru/00ae1750

61

O000I1IEHNE U CUCTEMATHA3AIINS 3HAHUHA 10 TEME

«Baxuenme MeTayuIbl U UX COCTUHEHUI

62

KonTtponbras padota Ne4 o reme «Baxknenmme

METAJJIbI U UX COCANMHCHU)

Pasznea 4. Xumus u oxkpy:kawmas cpeaa ( 3 yaca+ 3 yaca-pe3epBHoe BpemMs)

BCH_ICCTBa " MaTe€puajbl B HOBCCHHCBHOﬁ KHU3HHU

63 1 bu6mmoreka LIOK https://m.edsoo.ru/00ae3f50
YeloBeKa

64 XHUMHYECKOE 3arpsi3HEHNE OKPYXKAIOLIEH Cpebl 1 bubmuoreka [{OK https://m.edsoo.ru/00ae4270

65 Ponp xumuu B perieHnH SKOJIOTHYECKUX MPoodIemM 1 bubmuoreka [{OK https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O6001IeHNE U CHCTEMAaTU3aINS

66 1 bubnuoteka [{OK https://m.edsoo.ru/00ae0dOa
3HAHUU
PesepBHbIit ypok. O600IIEHNE U CHCTEMAaTHU3aIINS

67 1 bubnuoteka [{OK https://m.edsoo.ru/00adb33c

3HAHUH



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

68

PesepBHeIit ypok. O000IICHHIE U CUCTEMATH3AIIHS

3HAHUH

bu6mmoreka LIOK https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECHEYEHUE OFEPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUI1 YYEHUKA

o Xumus, 8 kimacc / I'abpuensa O.C., OctpoymoB U.I'., Crankos C.A., AKIInOHEpHOE
obmectBo U3narensctBo «IlpocBemennes

o Xwumus, 9 xnacc / 'abpuensua O.C., OctpoymoB U.T'., Craakos C.A., AKIIMOHEpHOE
obmectBo U3narensctBo «IlpocBemennes

e Tabmuupl: [lepuoanueckas cucrema xummudeckux snemeHTos [I. Y. Menneneesa,

TabIuIa PaCTBOPUMOCTH, SIEKTPOXUMUYECKUN psJ] HAMPSKEHUS] METAJIIOB

METOINUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

Metonuueckoe nocodue uist yuurens. @enepanbHas paboyast mporpamma 1o XuMuu

OCHOBHOTO 00111eT0 0Opa3zoBanus (0a30BbIi ypoBeHb) — MockBa. — 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH
NUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru


https://resh.edu.ru/

		2024-04-08T16:01:16+0300
	ЧАСТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ГАЗПРОМ ШКОЛА САНКТ-ПЕТЕРБУРГ"




