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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa3oBaHusl, MPEACTABICHHbBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T MPEJCTABICHHE O IEsAX, OOIIEH CTpaTeruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSET KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIBHON JEATENBHOCTH OOYYaroUIerocss MO OCBOCHHIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud U 00 SBONIOLMU BEHIECTB B MPUPOAE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYIHOW TPAMOTHOCTH O0YJarOIINXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMAM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepKaHUsl ~ y4eOHOro  mpeaMeTa, KOTOPbIM  SBISIETCA  MEIaroru4ecku
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHSITUHN
OPraHU4ECKON XUMUH.

CtpykTypa comepaHHUsl MPOTpaMMbl IO XUMHH C(POPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHSTUN O XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI ITOHITUI O XUMHYECKOM
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN
Pa3HOTr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /[. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOMN CBSI3H;

— TpeACTaBICHUNU 00 JJIEKTPOJIUTUUECKON JUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, Pa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYyYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MIPEJCTABJICHUS] O XMMHUUYECKON COCTABJISIONICH HAyYHOW KApTUHBI MHpPA B JIOTHUKE
e€ CHCTEeMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILICHHUS K HAYyYHOMY 3HAHUIO H
METOJIaM MO3HAaHWSI B Hayke. M3ydeHHE XHMHUM MPOUCXOAUT C MPUBICYCHUEM
3HAHUW U3 paHee H3YYCHHBIX YUCOHBIX mpeaMeToB: «OKpyKaIoMMUA MHUPY,
«bunonorus. 5—7 knacce» U «PuU3MKa. 7 KIIACC».

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKM KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA YE€JI0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamMera COCTOUT B (POPMUPOBAHMHM CUCTEMBI XUMUYECKHX
3HaHUN — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PeaKIui, B POPMUPOBAHUU U PA3BUTHH MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydYeHHN XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs BaKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (¢opMuUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe TMpHOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PAa3HOOOPA3HOM NEATETHLHOCTH, IMO3HAHMUS U CAMOMNO3HAHUSA, KIIFOUYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLUIMX YHHUBEPCAIbHOE 3HAYCHHE [T
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH M OLICHUBATh SIBJICHUS
OKPYKaIOI[ETO0 MHUpPA, WCIONB3YSl 3HAHWUS U OIBIT, MOJyYEHHBIC MPH H3yUCHHUH
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYLOBOM NEATEIBLHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS [EHHOCTH XUMHUYECKHX 3HAHUW [JIs1 BBIPAOOTKH HSKOJIOTHMUYECKU
1e1ecO00pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM JACSITENBHOCTH B IENAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHHID Ha OCHOBE YCBOEGHHUS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPAaBICHHOCTH JIalbHEHUIIETro
o0yJeHus.

OOmiee yucno 4YacoB, OTBEAEHHBIX ISl H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



®OPMbI YUETA PABOYEN TPOT'PAMMBI BOCIITUTAHUS B
PABOYYIO ITPOI'PAMMY IIPE/IMETA «Xummusp»

Pabouas mporpaMma BOCHIHMTAaHMS  peaiu3yeTcs B TOM YHUCIE U 4epe3

UCIOJIb30BaHUE BOCHUTATEIBHOIO TOTEHIIMAJIa YPOKOB XHMHUHU. JTa padoTa
OCYIIECTBIISIETCS B CIEYIONTUX (hopMax:

[To6yxxnenue oOydyaromuxcsi coOJIt0IaTh HA YPOKE OOIICHPUHSTHIE HOPMBI
NOBEJIEHUS, IMpaBWjia OOIIEHUS CO cTapiiuMu  (Tle1aroru4ecKUMHU
pabOTHUKaMU) M CBEPCTHUKAMH (OOy4YaIOIIMMMCS), MPUHLUIBI y4eOHOU
JUCLUIUIMHBI U CAMOOPTraHU3ALMH.

IIpuBrneyenne BHMMAaHHUS OOYyYarOIIMXCS K LIEHHOCTHOMY  acCIEKTy
U3y4aeMbIX Ha ypoKax IpeIMEeTOB, SBJICHUN, COOBITUN Yepe3: oOpallieHue
BHUMAHMSI Ha SIPKUX JEATENed KyJIbTYpbl, CBSI3aHHBIX C HM3y4acMbIMHU B
JAHHBI MOMEHT TEMaMH, Ha TOT BKJIaJ, KOTOPBHIM OHM BHECIU B Pa3BUTHUE
HaIlIe CTpaHbl U MUPA, HA TOCTOWHBIE MMOAPAXKAHUSA IPUMEPBI UX KU3HH, HA
MOTHBBI UX ITOCTYIIKOB.

Hcnonb3oBaHue BOCHUTATENIBHBIX BO3MOXKHOCTEH COJEpKaHUS y4eOHOro
npeameta uis GOpMUPOBAHUS Y O0YJarOIIMXCSl POCCUNUCKUX TPAIULIMOHHBIX
JTYXOBHO-HPABCTBEHHBIX U COLIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 MmoAoop
COOTBETCTBYIOILIMX TEKCTOB 3aJaHUil MpU (POPMUPOBAHUU UYHUTATEIHbCKOU
IrPaMOTHOCTH O0Oy4aIOLUXCs HA ypOKax.

NuuunupoBanue o0CYXIE€HUM, BbICKa3bIBAHUN CBOErO0 MHEHMSI, BBIPAOOTKH
CBOET0 JIMYHOCTHOTO OTHOIIEHHMSI K H3Y4aeMbIM COOBITHSM, SIBJICHUSM,
JU1aM, TTPOU3BEICHUSIM X Y10’KECTBEHHOU JIUTEPATYPbl U HCKYCCTBA.
BxiroueHue B ypoK HMIpPOBBIX MPOLIEAYpP, KOTOPBIE MOMOTarT MOAAEPKATh
MOTHBAIMIO OOyYarolUMXCcsl K TMOJYYECHUIO 3HAHUM, HaJIaKUBAHUIO
NO3UTUBHBIX  MEXJIMYHOCTHBIX OTHOIIEHMH B  Kjacce, [OMOIAar0T
YCTaHOBJIEHUIO TOOpOXkKenaTeabHON aTMoc(hepsl BO BpeMsl YPOKa.
[IpumeneHrne Ha ypoke HMHTEPAaKTUBHBIX (OpM pabOThl, CTUMYIHPYIOLIUX
IIO3HABATEJIbHYIO MOTHUBALIMIO 00YyYarOIIUXCSL.

[Ipumenenue TpymmoBoil pabOThl WM pabOThl B TMapax, KOTOpbIE
CHOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHAHOM paOOThI U B3aUMOICHCTBHIO C
OPYTUMU 00Y4arOIIMMUCH.

Bei6op ¥ ucnosib30BaHHE Ha ypOKax METOOB, METOAMK, TE€XHOJOTHH ,
OKa3bIBAOIINX BOCIIUTATEILHOE BO3ACHCTBUE HA JIMYHOCTh B COOTBETCTBUH C
BOCIIUTATEJILHBIM HUJI€AJIOM, LIEIBbIO U 33/1a4aMU BOCIIUTAHUS.
NuunuupoBanue M TNOAJEPKKA  MCCIEAOBATENBCKOM  JIESTEIBHOCTH
IIKOJIbHUKOB B (pOpME BKIIIOUEHHUSI B YPOK Pa3IMUHBIX UCCIIEAOBATEIbCKUX
3aJlaHui, YTO JAaeT BO3MOXKHOCTh OOYYaroIIMMCS MPUOOPECTH HaBBIKU
CaMOCTOSITEJILHOTO PEIIEHUS] TEOPETUUECKOU MpoOJiIeMbl, TEHEPUPOBAHUS U
oopmiteHUs1 COOCTBEHHBIX TMIOTE3, YBAKUTEIHHOI'O OTHOLICHUS K UY)KUM



UESIM, IyOJIMYHOTO BBICTYIIJICHUS, apT'yMEHTUPOBAHUSL U OTCTAUBAHUS CBOEH
TOYKH 3PEHHUS.

VY cTaHOBJIEHHE YBAXXUTEIbHBIX, TOBEPUTEIbHBIX, HE(hOpMaTIbHBIX
OTHOILLIEHUU MEXIYyUNUTEIIEM U YUCHUKAaMH, CO3JaHUE Ha YPOKaxX
IMOLIMOHAILHO-KOM(OPTHOM Cpeabl.



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomax Mo3HaHUA B XUMUM. YHCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAsT aTOMHas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonunuectBo BemecrBa. Monb. MonsipHass macca. B3anmocBsi3p KoIM4ecTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX EAWHUI] BemecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TIaBICHHE BOCKA, TasHHUE JIbJla, PAacTUpPaHUE caxapa B CTYIIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapus, pa3ioKeHHue THIPOKCHAA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BerecTBO. Haxokmenue kuciaopoma B mpupojae, (U3NUEeCKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuzabl. [Ipumenenune xucnopoma. CrocoObl



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omemMeHT M mpocroe BemecTBo. Haxoxknenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HacehliieHHble ¥ HEHACHIIEHHBIE pacTBOpPhl. PacTBOpHUMOCTH BEIIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B mpHupoJe U B KU3HU 4yenoBeka. KpyroBopor Boabl B pupo/IE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukamus neoprannuyeckux coequHennit. Oxcunbl. Knaccudukarms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHnkiarypa ocHoBaHui. PU3NUECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa cosneid. @u3nyeckre U XUMHUYECKHUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupaHue, pacrno3HaBaHWE W HW3YUYCHHE CBOWCTB KHCIOpPOJAa, HaO0/IeHNe
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BoAopoja (ropeHue), B3auMojeicTBre Bogopoga ¢ okcuaom meau (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIENOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3AMMOJIEHUCTBUE BOJABI C METAJIIaMHU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOYEH,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
JKCIIEPUMEHTAJIBHBIX 3a1ad M0 Teme «BaxHedlmme KiIacChl HEOPraHMYECKUX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea.  KopoTkomepuonHas W JJIUHHONEpPHOAHAS  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB NepBbIX 20 XMMHYECKHX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUNIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB MO IPYIIAM U IEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs! CBS3b.

Crenenp  okucineHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrne oOpa3loB BELIECTB METAJUIOB U HEMETAJUIOB, B3auUMOEHCTBHE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpEeIMETHBIX CBS3€H MpU HM3YYEHUM XHUMHUHM B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaYYHOI'0 [IMKJIA.

OO0nue ecTecCTBEHHO--HAY4YHbIE TIOHSTUS: Hay4YHbI (haKT, TUIOTE3a, TEOPHUs,
3aKOH, AaHajiu3, CHHTe3, KIaccHuUKaIUsi, TEPHOJUYHOCTh, HaOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSTHHE BEIIEeCTBA, a3, (U3MYECKUE BEIIMYUHBI, CIUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCIMHEHUHW B COOTBETCTBUU C IIOJIOKEHHUEM 3HJIEMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Knaccudukaruss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHYECCKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukarmss XuMAYeCKUX PEakIliid MO pa3IudIHbIM MpU3HAKaM (IO YUCTY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, IO TeIioBoMy 3 dexTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusax. [IoHATHE O TOMOTE€HHBIX M T'€TePOTCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMH,  JJICKTPOHHBIM  OayiaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHM €  UCIIOJIb30BAaHUEM  METOAA
AJIEKTPOHHOTr O OajaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALNN. DIEKTPOIATHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMALMMA BEUIECTB C PA3IUYHBIMU BUIAMHU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MpEACTaBICHUH 00 BIEKTPOTUTHUECKOM
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAUVIOB W HEMETaUIoB (rpaura M aiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JACWUCTBUA pPAa3IMUYHBIX (PAKTOPOB, HCCIECAOBAHHE AIEKTPOINPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BOBMOKHO  MCIIOJIb30BaHUE BHUAECO MAaTepuajoB), MPOBEIACHUE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasjoXKEHUs, COSAMHEHUS), pacllO3HABAaHUE HEOPTaHUYECKUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUE C MeETAUIaMH, HEMETa/llaMM, IejlouamMu). XJIOPOBOJOPO/I.
ConstHast KHCIOTAa, XMMUYECKHUE CBOMCTBA, MOJyd€HHE, NpuUMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAaxO0KJICHUE B IPUPOLE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu OKHcieHus. CTpoeHue u (PU3MUYECKUE CBOKCTBA
MPOCTHIX BEUIECTB — KUCIOPO/a U Cepbl. AJUTOTPOITHbIE MOAU(DUKAIIMN KUCIOpOoAa
U cepbl. XUMHUYECKHe CBoMcTBa cepbl. CepoBOIOpOA, CTPOCHUE, (PU3MUECKHE U
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (uU3MYEeCKMe U XUMHUYECKHe CBoWcTBa (0Omme Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TOJIYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUM B mpupojie. XUMUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
uXx Qu3nMUecKre u XMMUYECKHEe CBOMCTBA, MpruMeHeHne. KauecTBeHHast peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeibl COCTMHCHUSIMHU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyrosopor yriepona B npupoae. OKcuabl yriepoaa, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a TI00aJLHOTO TMOTEIUICHUS KIMMAaTa, MapHUKOBBIN
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONOTUYECKU Ba)KHBIX BEIIECTBAX: KHpaX, OeiKax, yrieBogax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMeHnenue. CoenuHeHHs KpeMHusi B mnpupozae. OOmume mnpencraBieHus o0
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaT€PUAJIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
TAJIOTEHOB M WX COCIWHEHHUH (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCIOTHI, H3Y4EHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa W HUX COEAUHEHUN (BO3SMOXNKHO HCIOIB30BAHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX IPOTEKaHUs, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHOM a30THOW KUCIIOTHI C MEMIBIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
yCTPOWCTBOM MPOTHBOrasza, MoJlydeHHue, COOMpaHue, paclio3HaBaHUE U W3Y4YECHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHennme HeMeTauIbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKAass  KPUCTAJUIMYECKAass  pPEIIETKa.  DJIEKTPOXMMHUYECKUH  pAll
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CrocoObl 3ammThl UX OT Kopposuu. CraBel (CTalb, YYryH, JIOPATIOMUHHUM,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HaTpuss W Kaius. lIpuMeHeHre IIEeTOYHBIX METAJLUIOB M  HX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellne coOequHEHUS Kalblusag (OKCUZA, TUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKUE CBOMCTBA alfOMUHMSA. AM(OTEepHBbIE CBONCTBA OKCHAA M THUAPOKCU]IA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U HOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KJIbLIUS W HATpus C BOAOW (BO3MOXHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOICHHUE U OMKCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 N0 TeMe «Baxunenme
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOEe 3arps3HEHUE OKpYXawlleh cpeabl (MpeiebHas JOoMyCcTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anus MeXNpeIMETHBIX CBS3€l IMPU U3YYEHWH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HaY4HOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4dHBIM (DakT, rumoresa, 3aKoH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUECKUN 3apsiji, MPOBOIHMKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pem€rka, CruiaBbl, (PU3NYECKUE BETUUYMHBI, €IUHULBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIaEMBbIE, TOIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSTBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHue onbITa ACSTEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(OpMmaIruen o
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKON, TBOPUYECKOM W JPYIHMX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUHU YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUIN TOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS MPUPOJbI, B3aUMOCBS3AX YEJIOBEKa C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIbHOW, WH(OPMAIIMOHHON M YHUTATEILCKOW KYJIBTYPHI, B TOM YHCIIEC
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa30BaHMIO, MPOEKTHOW U  HCCIEN0BATEIbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TOCIEIACTBUN U
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEpEC K MPAKTUIECKOMY M3YUeHHIO Tpodeccuii U Tpyda pa3iInuHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIC KaK HUCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
IpaBUJI 0€30MaCHOT O MOBEICHUSI MPU paboTe ¢ BEIIECTBAMU, a TAKKE B CUTYalLIUsIX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KYyJIbTYpBl, OCO3HAHHsS TJIOOATBbHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranmpeaMETHBIX pPE3YJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMHPOBATH MPEACTABICHUE O IEJIOCTHOM



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIWBATH B3aUMOCBS3b C JPYTMMH MOHSTUSIMH), HCIOJIb30BaTh
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIE, AENYKTUBHbBIC, 10 AHAJIOTUN),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEIACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XMMUUYECKUX PEaKIIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KayecTBE OCHOBBI JUIsi (OPMUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATh €r0 Pe3yNbTar, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
pPa3IUYHBIX BUJOB U (OPM MPEIICTABJICHUS, MOJYy4aeMyl0 U3 pa3HbIX UCTOUHHKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX [JIsl BBIIOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHE KYIbTYPOH aKTUBHOTO MCIOJIH30BAHUS PA3INYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIBCKON NIEATEIHHOCTH WH(DOPMALIUIO O BIMSHUU MPOMBINIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CylmlecTBYy  oOCyxkaaemMol  Tembl, (OpPMYyIUPOBaTh CBOM  IPENJIOKECHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJIHEHUS XUMHUYECKOTO JKCIepUMEHTa (71a00paTOpHOTO OIbITa,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITENIbHO OINpEeAeNsATh LENMU JESTENbHOCTH, MIaHHPOBATh,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA  AITOPUTM  JEUCTBUM NPHU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
MCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, MMPE/IJiaraéMble B YCIOBUH 3a/1aHUH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crenuduyueckue I8 OPEeIMETHOH 001acTh  «XHUMHUS», BHUJBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xonity o6yuyenus B 8 kjacce nmpeMeTHbIE Pe3y/IbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y OO YHaAIOIINXCS YMEHUM:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PEaKIUU Pa3JOoKECHUS, PEaKUUH 3aMEIIEHUs, peaKuuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBAas JOJS BEHIESCTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCTMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OOJbIIME TEPUOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIACCU()UIIMPOBATh XUMUYECKHUE DJIEMEHThI, HEOPraHMYECKUE BEILECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKasl ONMKMCAaHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIATH OTHOCHUTEJBHYKD MOJIEKYJSIDHYIO W MOJSIPHYIO — MAacChbl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMAaTU3aIMI0, KJacCU(PUKAIMIO,
BBISIBJICHUE IMPUYUMHHO--CJIEJICTBEHHBIX CBSI3€W — ISl M3Y4YECHHUS! CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeoBaTh  NpaBUJIaM  [OJb30BaHUS ~ XMMHUUYECKOM  MOCYyOOH U
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOJAa W KHCIOPOAa), MPUTOTOBIECHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy 00y4yeHusi B 9 Kkjacce npeIMETHbIE Pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIIATEIBHOCTh, CTETECHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karaqu3aTop, XUMHUYECKOE pPaBHOBECHE, OOpaTUMble U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbl, CKOPOCTh XMMHUYECKOW peakiuu, MpeAebHO JIOMyCTUMAas
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAs, WOHHAs, METaNIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro TIOHHMMAaHWE: OIUCHIBATh U XapaKTepu3oBaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBHIC HMMEIOTCS B IEPHOJWYSCKOM Tabiuie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeAenax MaliblX MEPUOJIOB U TJIaBHBIX MOJTPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTaBJIATh YPaBHEHHUS DJEKTPOJUTHUYECKONW JTUCCOIUAIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJeMeHTa 1o ¢opMyIe
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIHMSAMH TII0 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaclO3HABaTh OIMBITHBIM IYTEM XJIOPUJI-, OpOMUJI-,
nonu-, KapooHar-, ¢ocdar-, CUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, OOOOIIEHNEe, CHCTEeMaTHU3aIui0, BBISBICHUC
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.IlonaTtue o kucmorax 3 1 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMHUYECKas CBA3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TTOK
p p 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 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro 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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecrBo yacos BrIIIOYeHHe JIEKTPOHHBIE
Ne arpoTEeXHOJI0rHYecKoro | UUQpoBLIe
Tema ypoka
i Ma yp Beero Konrtposbnsbie | IlpakTuueckue conepKanus 06pazoBaTeNbLHbIeE
paboThI paboTeI B yueOHbIe TeMBI , pecypeb
o0opynoBaHue
[Ipenmer xumun. Posb
1 XMMHH B )KH3HU YEJIOBEKA 1 bu6amorexa [IOK
' https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
[TonsiTue o meTomax bubmoteka [JOK
2 1
MTO3HAHUS B XUMHH https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabota Ne 1
«[IpaBuia paboTHI B
3 1a00paTOpUH U MPUEMBI 1 bubmmorexa [IOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyI0BaHUEM »
YucTele BENIECTBA U CMECH.
4 CriocoObl pa3aeneHus 1 bubmorexa [TOK
. pasa https://m.edsoo.ru/ff0d26ca
cMmecei
[TpakTueckas padota Ne 2
5 «Paznenenne cmecelt (Ha 1 bu6mmoreka [JOK
MIPUMEPE OYMCTKU https://m.edsoo.ru/ff0d28c8
TTIOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBL H MOJICKY B! https://m.edsoo.ru/ff0d2a6c
7 XuUMHYECKHE SJIEMEHTHL. 1 Bbu6moreka [JOK



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

3HaKu (CUMBOJIbI)
XUMHUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2be8

3 [TpocTsle U ClIOKHBIE bubmmorexa LIOK
BEIIECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIPHOE bubmmoreka LIOK
y4ECHHE https://m.edsoo.ru/ff0d2d50
3aK0H ITIOCTOSTHCTBA COCTaBa
BEIIECTB. XUMHAYECKas
10 dbopmya. BaneHTHOCTD bubmorexa [JOK
pMyJa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKUX
3JIEMEHTOB
Pacuem
MOJIEKYAPHOU MACCHL
OtHOCUTEILHAS aTOMHAs
XUMUUECKUX bu6mmoreka [JOK
11 Macca. OTHOCUTEIbHAS
seuiecmae, https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
UCNOIb3YEMBIX 8
CeIbCKOM X03:UCH 8¢
Pacuem maccoeoii
MaccosBast 10Js 001U IIemenma 6
12 XAMHUYECKOI'0 dDJIEMEHTA B 000, bubmorexa TIOK
00penuax
yeoop ’ https://m.edsoo.ru/ffod350c
COEIUHEHNH cpeocmeax 3auumaol
pacmenui
13 KomuuaecTBo BermecTna. bubmioreka [IOK
Monb. MonspHas macca https://m.edsoo.ru/ff0d5230
duznyeckue U XUMHYECKHE BuG 110K
noInoTEKA
14 SIBJICHUA. XUMHUYECKast
https://m.edsoo.ru/ff0d37fa
peaxIus
Bub6mmorexa IIOK
15 IIpu3Haku u ycinoBus Ilpasuna 1

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

MPOTEKAHUS XUMUYECKUX
peakiuit

cMemueanusn
XUMU4ecKux
eeuyecmsa,
UCNONBb3YEMBIX 8
CenbCKoOM
O6opynoBanvie Hadop
XUMUYECKUX 6eulecme

3aKoH COXpaHCHHA MACChI

bu6moreka [JOK

16 | pemects. Xumuieckue https://m.edso0.ru/ff0d3b88
ypaBHEHUS
Brruncnenns Konm4uecTna,

17 MAacChI BEIIECTBA IO bubmioreka [IOK
YpaBHEHHSIM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakuuit
Knaccu ukanus

18 XUMHYECKUX peaKIii bubmmorexa [IOK
(coenuHeHUs, Pa3IOKEHNUS, https://m.edso0.ru/ff0d3f34
3aMeleHust, 0OMeHa)

M. B. JlomoHOCOB —

19 Y4EHBIN -PHIUKIIONEIUCT. bubmmoreka LIOK
O600mieHue u https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH3allHs 3HAaHUH
KonTponbHas padora Nel

20 o Teme «BemiecTBa u bubmorexa TIOK

https://m.edsoo.ru/ff0d4290
XUMHYECKUE PEAKIIUN
Bo3nyx — cmech rasos.
21 CocraB Bo3ayxa. Kuciopon bubmotexa [JOK

— JJIEMEHT U TIPOCTOE
BemiectBo. O30H

https://m.edsoo.ru/ff0d448e
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dusnueckue U XUMHAYECKUE
CBOMCTBa KHCIIOpO/a

Bausanue xkucnopooa
Ha ObIXaHue

bu6mmoreka [JOK

22 CaKIINU OKHUCIICHUS,
(peai pacmenuit u https://m.edsoo.ru/ff0d4614
ropenue). [Tousitre 06
HCUBOMHBIX
OKCHJaX
Crioco6sI mostydeHus
93 KHCIIOPO/Ia B JIa0OpaTOpHH bubmotexa [JOK
Y TIPOMBIILJIEHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeHeHue KuCIopoaa
DK30mepmuueckue
peaxyuu,
. npomexarwowue npu
Tennosoit a3¢dext P e ap .
. CHUEHUU Pacm eHuUIl.
XUMUYECKOHN peaKiln,
Co3zoanue
MIOHSTHE O
KOMROCHLHbBIX AM. bu6mmoreka [JOK
24 TEPMOXUMUY €CKOM
O6opyaosaHue: https://m.edsoo.ru/ff0d4790
YpaBHEHHH, IK30- U
Hugposan
SHAOTEPMHUIECKUX
aabopamopusn no
peaKIusIx
Xumuu, 0amuuK
memnepamypbol uiu
mepmomemp
Tonnuso (HeTh, yrosib u
o5 MeTaH). 3arps3HeHue bubmuoreka LIOK
BO3/yXa, CIOCOObI €ro https://m.edsoo.ru/ff0d4c4a
MIpeIOTB PAIICHHS
[TpakTnyeckas pabora Ne 3
26 no teme «llonyuenue u bubmmorexa [IOK

coOupaHue KUciopoa,
W3YUYEHHUE ETO CBOWCTBY»

https://m.edsoo.ru/ff0d4ae2
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Bonopon — ssemMeHT u

97 bubmotexa [JOK
TIPOCTOC BECCTRO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoje
duznueckue ecKue

28 " qu o IZX:N;WI : bubmotexa [JOK
CBOHCTBA BOROPOAA- https://m.eds0o.ru/ffod4ddo
[Ipumenenue Bomopoaa

Hlonamue o
KUCJIOMHOCMU NOYEbl,
onpedenenue
KUCJIOMHOCMU NOYGbL

29 [TonsTHE O KHUCIOTAX H O60pyaoBaHHe: bubmoteka [JOK

COJIsAX Komniexm yuepno- | Nitps://m.edsoo.ru/ff0d50d2
aadbopamopHozo
0bopyoosanus
"Azponom-noneeoo"
PpH-memp

30 CriocoObI moJTy4eHHs bubmotexa [JOK
BOJIOpo/ia B 1abopatopuu https://m.edsoo.ru/ff0d4ddo
[TpakTiueckas pabora Ne 4

31 no teme «Ilomyuenune u bubmmoreka LIOK
coOupaHue BOAOpOaa, https://m.edsoo.ru/ff0d4f42
W3YUYEHHUE €TI0 CBOWCTBY»

39 MoutsipHbIif 00BEM Tra30B. bubmmorexa [IOK
3akoH ABorajzipo https://m.edsoo.ru/ff0d542e
Brruncnenus: o0béMa,

OJIMYECTBA BELIECTBA ra3a
HOTHHEETRE BE Bubmiorexa LOK
33 10 €r0 U3BECTHOMY

KOJIMYECCTBY BECUICCTBA UJIN
00BEMY

https://m.edsoo.ru/ff0d55a0
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Breruuciienuss 005EM0B
ra3oB 10 YPaBHEHUIO

bu6mmoreka [JOK

34 pealium Ha OCHOBE gaFOHa https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH
ra3oB
35 dU3NUECKUE U XUMUYESCKUE bu6mmoreka [JOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a
36 CocTaB OCHOBaHHH. bu6moreka [JOK
[TonsTre 00 MHAMKATOpaX https://m.edsoo.ru/ff0d59e2
Booa xax
pacmeopumeins
MUHEPAIbHBIX
eeuiecme, 6HOCUMbBIX 6
nouey 6 Kauecmee
y000peHus.
Bona xak pactBopuTens. Onpuickusanue
Hacpimmenasie u pacmenui BuGmiorexa [IOK
37 HOHACHIIICHHRIC PACTEOPEL- cpe()cmeafn e https://m.edsoo.ru/ff0d5b40
MaccoBast 10151 BeliecTna B pacmenuu.
pacTBOpe O6opynosaHue:
Komnnexm yueoHo-
aadopamopnozo
00opyoosanusn
"Azponom-nonesoo"
TDS-memp,
xXumuueckoe
obopyoosanue
IIpakTnueckas padbora Ne 5
38 H(I)) TeMe «HpI/IFzTOBHeHHC ;Z::l;izzzyoagﬂel;l;iﬁpenuﬂ bubmorexa LOK
. . https://m.edsoo.ru/ff0d5eba
pacTBOPOB ¢ ONpeaeaEHHOM onsa NOOKOpMKU
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MacCOBOM J10Jel pacmenuit
pacTBOPEHHOTO BEILIECTBAY O6opynosanue:
Xumuueckoe
0bopyoosanue
Kadunema
KontponpeHas pabora Ne2
39 o Teme «Kuciopo bubmorexa TIOK
POA. https://m.edsoo.ru/ff0d6342
Bonopoxn. Bona»
Oxkcuppl: cocTas,
40 KJaccu puxanus bubmorexa IIOK
H https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa
ITonmyuenue u xuMu4eckue
41 CBOMCTBA KMCIIOTHBIX, bu6mmoreka [JOK
OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHHS: COCTaB,
42 KJaccu puxanus bubmotexa [JOK
A, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
ITonmyyenue u XuMu4ecKkue bubmmoteka LIOK
43 . .
CBOMCTBA OCHOBAHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras,
44 KJaccu puxanus bubmorexa [JOK
’ https://m.edsoo.ru/ffodfee2
HOMEHKJIaTypa
45 ITonmyuenue u xuMu4yeckue bubmuoteka LIOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeanue):
46 HOMEHKJIATypa, CIIOCOOBI bubmuoreka [IOK

HOJIy‘-IeHI/ISI, XUMHYCCKHUEC
CBOMCTBa

https://m.edsoo.ru/00ad9474
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[TpaxkTueckas pabota Ne 6.
Pemenne
HKCTIEPUMEHTAJIbHBIX 3a/1a4

bu6mmoreka [JOK

41 1o TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPraHUYECKUX
COCJIMHEHUI»
I'eneTnueckas CBS3b MEXKIY
48 KJIaCCaMHU HEOPraHUYeCKHUX bubmorexa TIOK
. https://m.edsoo.ru/00ad9a50
COEIMH CHU I
49 O06o6menue u bubmioreka [IOK
CHUCTEMaTH3alMsl 3HAHUH https://m.edsoo.ru/00ad9ch2
KonTponbHas padora Ne3
50 1o Teme "OCHOBHBIE KJIaCChl bubmoteka IJOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"
IlepBble mONBITKH
KJ1accu puxanuu
51 XUMHUYECKUX 3JIEMEHTOB. butmmorexa [IOK
https://m.edsoo.ru/00ad9ffa
ITonsTe o rpynmnax
CXOJTHBIX DJIEMEHTOB
[Tepuonnueckuii 3aKoH U
52 [Tepuonnueckast cucrema bubmmorexa [IOK
XUMHYECKUX 3JIeMEHTOB /1. https://m.edsoo.ru/00ada52¢
H. MenneneeBa
53 Ilepuonael, rpymnisl, bubmuorexa LIOK
MOATPYIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenune atomoB. CocraB bubmorexa [IOK

aTOMHBIX saep. M30Tomnbl

https://m.edsoo.ru/00ada342
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CrpoeHue 3JIeKTPOHHBIX
000JI04EK aTOMOB

bu6mmoreka [JOK

> aneMeHTOB [lepuoauueckoit https://m.edsoo.ru/00ada6bc
cuctemsl [. . Menneneepa
XapakTepucTuka
XUMHYECKOT'0 3JIEMEHTA I10
56 €ro MOoJOXEHUIO B bubmorexa HOK
. https://m.edsoo.ru/00ada824
[Tepuonnueckoit cucreme /.
H. MenneneeBa
3nauenue [lepuoguueckoro
. https://m.edsoo.ru/00ada96e
MeneneeB — y4EHBI,
MeAaror v rpakJIaHuH
DIEKTPOOTPULIATCIIEHOCTD
58 aTOMOE xnﬁnjecxnx bubmorexa IJOK
https://m.edsoo.ru/00adaab8
AJICMEHTOB
bubmioreka [IOK
59 Hontas ximieckas cease https://m.edsoo.ru/00adac34
60 KoBanenTtHas nossipuas bubmmorexa [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenonspHas bubmmoreka LIOK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
bu6nmunoreka [JOK
62 CTeten okcieHus https://m.edsoo.ru/00adae28
OKHUCIUTEIBHO-
bubmoteka [JOK
63 BOCCTaHOBUTEIbHEIC

peaKkiuu

https://m.edsoo.ru/00adb076
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OxucIuTEnN U bu6mmoreka [JOK
64 1
BOCCTAHOBUTEIN https://m.edso0.ru/00adb076
KouTposnsaas padora Ned
65 1o I;ZEI:::?ZT;I (feHI/IeT aroMa 1 buGmrorexa I1OK
P ' https://m.edsoo.ru/00adb486
XuMHuueckast CBSI3b)
Pe3epBHBIN YPOK.
66 0 60(13) eHI/ICyE 1 bubmioreka [IOK
= . https://m.edsoo.ru/00adb33c
CHUCTEMATHU3ALMS 3HAHUN
Pe3epBHBIN YPOK.
67 0 6o§ eHI/Ieyi 1 bu6mmoreka [JOK
H . https://m.edsoo.ru/00ad9cb?2
cucTeMaTU3alus 3HaHUH
Ilpuzomoesnenue
pacmeopa yooopenusn
U nOOKOpMKa
Pe3epBHEIN YPOK. acmenull ¢ Knacce
68 060615) eHHeyi 1 I:mu HA NPUWIKOJIbHOM bubmorexa HOK
B . P https://m.edso0.ru/ff0d61c6
CHCTEMAaTHU3ALMS 3HAHUI yuacmke
XAUMHYECKOE
o0opyaoBaHUE
KabuHera
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPO'PAMME
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9 KUIIACC

Kosu4yecTBo yacoB BriIloueHme DJIeKTPOHHbIE
Ne arpoTexXHOJOTHYecKoro | UuppoBbIe
W/ Tema ypoka Beero Kontpoasbnsbie | IlpakTHyeckue cogepmannﬂ R 51()l)aI;OBaTeIII>HI>Ie
paboTeI paboTeI B yueOHbIe TeMbI , pecypebl
obopynoBaHnme
[Iepuognyeckuil 3aKoH.
1 Ilepuonnueckas cucrema 1 bubmmorexa [IOK
XUMHYECKUX 3JIeMeHTOB /I, https://m.edso0.ru/00adb59e
. MenneneeBa
3aKOHOMEPHOCTH B
5 H3MEHCHHH CBOWCTB 1 bubmioreka [IOK
XUMHAYECKUX DJICMCHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudukanus n
3 HOMeHK(JiI)aTypa 1 bubmmorexa [IOK
https://m.edsoo.ru/00adb7e2
HEOPraHWYECKUX BEIIECTB
Bunpl xuMu4aeckon cBSI3H U
4 TUIIBI KPUCTAJIINYECKUX 1 br6amorexa [IOK
. https://m.edsoo.ru/00adbac6
peméTok
KonTtponpsHas padora Nel
no teme «lloBTopeHue u
5 yrayOiaeHue 3HaHui 1 1
OCHOBHBIX Pa3JIeoB Kypca
8 Kkimacca»
Knaccuuxanus
6 XUMUYECKUX PEAKIHI MO 1 bubmorexa HOK
https://m.edso0.ru/00adbcb0
pa3TMYHBIM MMPU3HAKAM
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[TonsiTne o ckopocTn
XUMUYECKON peaKIuu.

bu6mmoreka [JOK

! IlonsaTHEe 0 TOMOI€HHBIX U https://m.edsoo.ru/00adbe9a
TreTEepPOreHHBIX PEaKITUsIX
IlonsaTtue 0 XUMHYSCKOM
paBHOBecuu. DaKTOPBI,

3 BJIUSIIOIIME HA CKOPOCTh bubmotexa [JOK
XUMUYECKON peakiuu 1 https://m.edsoo.ru/00adc28c
MOJI0KEHHE XUMHUYECKOTO
paBHOBECHS
OKuCIUTENBHO-

9 BOCCTaHOBUTEIbHBIC bubmorexa TIOK

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

10 3IEKTPOJIMTUUECKON bubmmorexa [IOK
nuccoranui. CHUIbHEBIE H https://m.edsoo.ru/00adcd68
crabble IEKTPOIUTHI

11 Honnsble ypaBHEHUS bubmmorexa [IOK
peakuui https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA
KHCJIOT MU OCHOBaHUM B

12 CBETE IPENICTABICHHI 00 bubmorexa HOK

. https://m.edsoo.ru/00add5d8
BIEKTPOTUTUYECKOU
JHACCOLUAINN
XUMHYECKHE CBOMCTBA
coJjiel B CBETE
13 MIPEICTaBICHUH 00 bubmorexa [TOK

AIEKTPOIUTHYECKOU
JVCCOLUALINH

https://m.edsoo.ru/00add8b2
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[TonsTue o rugponmnse bubmuoreka LIOK

14
coJiei https://m.edsoo.ru/00add9d4

15 O0o006menye u bu6moreka [JOK
CHUCTEMAaTHU3aIlUs 3HAHUHU https://m.edsoo.ru/00addd12
[Ipaktuueckas padora No

16 1. «Pemenue bubmioreka [IOK
JKCIIEpPUMEHTaJIbHBIX https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponsHas padora Ne2
1o TemMe

17 «INeKTpOoIUTHY eCKast bubmuorexa [IOK
TUCCOIAAINA. https://m.edsoo.ru/00addecO
XUMHUECKUE PEAKIINU B
pacTBopax»
OO6mas xapakTeprucTuka

18 rajloreHOB. XUMHYECKHUE bu6mmoreka [JOK
CBOICTBA Ha IIpUMeEPE https://m.edso0.ru/00addfe2
xJiopa
Xnoposomxopoa. ComnsiHast

19 KHCJI0Ta, XUMHYSCKHUE bubmotexa [JOK
CBOMCTBa, MOJIy4€HUE, https://m.edsoo.ru/00adel104
MIPUMEHECHUE
[Ipaktuueckas padota Ne 2

20 o reMme «Ilonyuenune bubmuoreka LIOK
COJITHOM KHUCJIOTEI, https://m.edsoo.ru/00ade348
U3y4EHHE €€ CBOMCTBY»
Brruncaenus no

Bbu6moreka [JOK
21 YPaBHEHMSIM XUMUYECKUX

peakiuii, eciii OJIuH U3

https://m.edsoo.ru/00ade488
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peareHToB J1aH B U30BITKE

22

OO0mras xapakTeprucTuKa
aneMeHToB VIA-Tpymnbl

bu6moreka [JOK
https://m.edsoo.ru/00ade64a

23

AJIIOTpOIHbIE
MOJIH(HUKAIIH CEPBI.
Haxoxnenue cepol u eé
COEIMHEHHUI B IPUPOJE.
XVWMHUYECKHUE CBOMCTBA
cepsl

bubmioreka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBo10po/1, CTpOCHUE,
(bu3HYeCcKre 1 XUMUYCCKHE
CBOICTBa

bu6mnoreka [JOK
https://m.edsoo.ru/00ade802

25

Oxcuppl cepol. CepHast

KHCI0Ta, GU3NYECKHE U
XUMHYECKHE CBOMCTBA,

MIpUMEHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

26

XUMHUYECKHE PEaKITUH,
JIe)Kale B OCHOBE
IPOMBIIIEHHOTO CIIOco0a
HOJTyYEHHs CEpHOU
KUCIOTBHL. XUMHYECKOE
3arpsisHEHHE OKPYXKaro e
Cpeabl COeTMHEHUSIMHU
Ccephl

Kucnommnuie 00s1cou,
UX 61UAHUE HA NOYEbHL
u pacmenus
Komnnexkm yueono-
a1a06opamopnozo
00opyoosanus
"A2ponom-noneeod",
yughposasn
nadopamopus, pH-
memp

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

27

Briuncienne maccoBou
J0JI BbIXO4a HpOIIYKTa
peakuuu

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a
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OO61as xapakTeprucTuka
37eMEHTOB V A-TPYIIIIbI.

28 A30T, pacrpocTpaHeHHe bubmioreia LTOK
T MPOCTPaHEHHE B
> Paciipoctp https://m.edsoo.ru/00adeea6
npupose, GU3nIecKue u
XUMHYECKUE CBOKWCTBA
AmMmuak, ero pusndeckue
29 U XMMHYECKHE CBOMCTBA bubmorexa [JOK
’ https://m.edsoo.ru/00adf004
NOJyYeHHE U IPUMEHEHU e
[IpakTueckas padorta Ne 3
30 o teme «Ilonyuenue bubmmoreka LIOK
aMMuaKa, U3y4eHHEe ero https://m.edsoo.ru/00adf180
CBOMCTBY
A3oTHag xuciora, eé
31 (bu3HYeCcKre 1 XUMUYCCKHE bubmmorexa [IOK
. https://m.edsoo.ru/00adf306
CBOMCTBA
A3ommusle  yooopenus,
UxX e1uUAHUE HA POCM U
paszeumue  pacmeHuil.
Pacuem 003b1 énecenusn
Ucnonb3oBanre HUTPATOB Yyooopenuil.
Y COJIeii aMMOHWS B Mumnepanvhuie u
KA4eCTBE MUHEPAIbHBIX opcanutieckue b LOK
. 3 noImoTeKa
32 ynoOpenuii. XuMudeckoe yoobpenun Texnuxa
. oe3onacnocmu npu | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH
pabome c
CpeIbl COCTHECHUSMHU yooGpenusmu.
aszora Ilooxopmku u ux pono.
Ilpuzomoenenue
OpP2AHUYECKO20
Yyooopenus u

HOOKOPMOK.
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https://m.edsoo.ru/00adf518

Cpoku u npasuna
6HeceHUs y0oopeHuil
U NOOKOPMOK.
Komnaexm yueono-
aadopamopnozo
0oopyoosanusn
"Azponom-nonesoo',
HAOOp XumMu4ecKux

Yyooopenuii
dochop. Oxenn dhochopa

33 (V) u pochopHas kuciora, bubmuorexa [IOK
(u3HYEeCKre ¥ XUMHYECKHE https://m.edsoo.ru/00adf68a
CBOICTBA, NOJy4YEHUE

Dochopnvie
y000penus, ux
61UAHUE HA POCM U
Hcnonws3oBanue dpocdaron PA3CUIMUE pacm et
Pacuem 00301
B Ka4eCTBE MUHEPATbHBIX .

34 yroBperyii. arpasHenie 6HeceHus yo0oopeHuil. bubmmoreka LIOK
HPHPOTHOI Cpen! Komnnexkm yueono- https://m.edsoo.ru/00adfc20
(ocdatam aadopamopnozo

0bopyoosanusn
"Aeponom-nonesoo',
HAOOp XumuuecKkux
y000penuii
Yraepon,
35 pacrpocTpaHeHuE B bubmorexa [IOK

npupose, GU3nIecKue u
XUMUYECKUE CBOKCTBA

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



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

Oxkcuppl yraepoaa, ux
(bu3HYeCcKre 1 XUMUYCCKHE

bu6mmoreka [JOK

36 CBOHCTBA. JKonOrHICCKHe https://m.edsoo.ru/00adfebe
MPOOJIEMBI, CBSI3aHHBIC C
okcuzom yriepoaa (1V)

37 VYronbHas KUCI0Ta U €€ bubmotexa [JOK
CoJIH https://m.edsoo.ru/00ae006¢
[IpakTueckas padora Ne 4
o Teme "l[lonmyuenne

38 YTJIEKH CIIOTO ny:3a. bubmioreia LIOK

https://m.edsoo.ru/00ae027e

KauecTBeHHas peaknus Ha
KapOoHaT-nuoH"
[TepBoHaYaIbHBIC TTOHATHUS

39 00 OpraHUYECKUX bubmmoreka [IOK
BEIIIECTBAX KAaK O https://m.edsoo.ru/00ae054e
COEMHEHUSIX yriepoaa

40 Kpemnnii u ero bubmmorexa [IOK
COEIMHEHHUS https://m.edso00.ru/00ae080a
[IpakTueckas paborta No
5. PemieHnue

41 AKCIIEPUMEHTAJBLHBIX 3a/1a4 bu6mmoreka [JOK
1o TeMe «BaxkHeimme https://m.edso0.ru/00ae0bf2
HEMETAJUIbl U UX
COCIMHEHUS
KonTtponbnas pabora Ne3

42 o Teme «BakHeumme bu6mmoreka [JOK
HEMETaJUTBl U UX https://m.edsoo.ru/00ae0el8
COCTMHEHUS

43 OO611ast XxapakTeprCTHKA Bbu6moreka [JOK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

XHMHYECKUX JJIICMEHTOB —
MeTasioB. MeTamnuueckas
CBsI3b M METaJNINYecKas
KpUCTaJlTNYeCcKast
pewmérka. duznueckue
CBOMCTBA METAJIJIIOB

https://m.edso0.ru/00ael03e

XUMHYECKHE CBOMCTBA

44 METaJlJIOB. bubmotexa [JOK
DIIEKTPOXUMUYECKUIN P https://m.edso00.ru/00ae1156
HaNPsHKESHUH METaJIoB
O61ue criocoosl
MOJIYYCHHSI METaJIIOB.

CnnaBsl. Beraucnenus mo
45 YPaBHEHMSIM XUMUYECKUX butmmorexa [IOK
. https://m.edsoo.ru/00ae1156
peaxuuii, ecii OJIMH U3
pEeareHToB COACPKUT
MpUMecH

46 [TonsiTne o Koppo3uu bubmmoteka LIOK
METaJIOB https://m.edso00.ru/00ae1278

bubmioreka [IOK

41 [enotntie MeTaet https://m.edsoo.ru/00ael4b2

Kanuiinvie yooopenus,
UX 1UAHUE HA POCM U
pazeumue pacmenuil.

48 OKcHABI U TUIPOKCHUIBI Pacuem 003b1 bubmoteka [JOK
HaTpUs U Kajausl 6Hecenus yooopenuil. https://m.edsoo.ru/00ae14b2

Komnnexkm yueono-
aabopamopnozo

0bopyoosanusn



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

"Azponom-nonesoo',
HAdoOp XxumuuecKkux

y00o0penuii
[llenouno3emenbHBIC
49 METaJLIbI — KaJIbIIUHA | bubmorexa TIOK
. B https://m.edsoo.ru/00ae15e8
MarHui
50 Baxxueiimme coequHeHUs bubmioreka [IOK
KaJabIUsA https://m.edsoo.ru/00ael5e8
51 0O06001eHne u
CHCTeMaTH3allusl 3HAHUH
Bnusanue scecmkocmu
6006l HA pocm U
52 KéctkocTh BOIBI U paszeumue pacmenuil, bubmotexa [JOK
CHoco0BI €€ yCTpaHEeHUs xXumuueckoe https://m.edsoo.ru/00ae1886
obopyoosanue
Kadunema xumuu
[Ipaktuueckas pabota Ne 6
53 o Teme "XKEcTKoCTh BOJIBI brbmorexa [TOK
) H" https://m.edso0.ru/00aelae8
Y METOJIBI €€ yCTpaHEHUs
bubmioreka [IOK
54 A i
FHONHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA bubmmorexa [IOK
OKCH/JIa U TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bubmioreka [IOK
56 Kenezo
https://m.edsoo.ru/00ae1d86
Oxcuabl, THAPOKCUIEI U
A P 8 bubmoteka [JOK
57 comm xenesa (1) u xxenesa

(1

https://m.edsoo.ru/00ae35e6



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

58

O000111eHHE U
cucTeMaTu3anysa 3HaHUuU

59

[IpakTueckas paborta Ne
7. Pemenue
AKCIIEPUMEHTAIBHBIX 3a/1a4
no Teme «BakHelmme
METAJJIbl M UX

COCIIMH CHU

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

60

Breraucnenns 1o
YPaBHEHUSIM XUMHUYECKUX
peakiui, eciii OAUH U3
peareHToB J1aH B U30BITKE
WJT COIEPKUT MPUMECH.
Brruncaenns maccoBoi
JIOJIM BBIXOZA IPOJIYKTa
peakuumn

bubmioreka [IOK
https://m.edso0.ru/00ael750

61

0O06001eHne u
CUCTEMATU3aAl 3HaHHI7I

62

KonTtponbsHas pabora Ned
o TeMe «BaxkHelmme
METaJIJIBl U UX
COEAMHEHUS»

63

BemiectBa u MaTcpHralibl B
MOBCEIHEBHOM KU3HU
YCJIOBCKaA

Xumuueckue
cpeocmea 3auiumol
pacmenuil

bu6munoreka [JOK
https://m.edsoo.ru/00ae3f50

64

XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaroIIEen Cpebl

OnmumansHnoe
6HeceHue XUMUYECKUX
Y0ooOpenuii 6 nougy.
3acpaznenue nouse.

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270



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

O6opyaoBaHue: Habop
XUMUYECKUX
yooopenuii

IKonocuueckue
npooaemsl, cnocoowl

ux peuieHus.
Ponp xuMuu B pemennu bubmmoteka LIOK
65 1 Komnnexkm yueono-
IKOJIOTUIECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
aab6opamopnozo
0bopyoosanusn
"Azponom-nonesoo"”
Pe3epBHBII ypOK.
66 060(13) eHI/IeyE 1 bubmorexa TIOK
H . https://m.edso0.ru/00ae0dOa
cUCTeMaTH3alusl 3HaHUU
Pe3epBHbI ypoOK.
67 060615) eHI/IeyE 1 bubmorexa TIOK
HI . https://m.edsoo.ru/00adb33c
CHCTeMaTH3alusl 3HAHUH
Pese i YPOK.
68 O6og Blliﬁeyﬁ 1 bubmorexa TIOK
HI . https://m.edsoo.ru/00ad9ch2
CHCTeMaTH3allusl 3HAHUH
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

Xumus: 8 Kiacc: y4eOHUK JJIs ydamuxcs o01eo0pa3oBaTeaIbHbIX
opranm3anuii/H.E. Ky3unenosa, I.M. TutoBa, H.H. I"apa.-M.: Benrtana-I"pad
Xumus: 9 kinacc: ydeOHUK I yqaluxcst o01eoopa3oBaTebHbIX
opranuzaruii/H.E. Ky3nenosa, .M. TutoBa, H.H. I'apa.-M.: Benrana-I'pad

METOIUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

Xumus: 8 kimacce: Meroguaeckoe mocooue /M.A. Axmeros, H.H. I"apa.-M.:
BenTana-I'pad
Xumus: 9 knace: merogudeckoe mocodue /M.A. Axmeros, H.H. I'apa.-M.:
BenTana-I'pad

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HMHTEPHET

bu6morexa IIOK https://m.edsoo.ru
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