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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1Mo XMMHU Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS COCTaBJICHA Ha
OCHOBE TpeOOBAaHMN K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeibHON MPOrpaMMBl
OCHOBHOTro o0miero ooOpaszopanusi, npeacraBieHHbIx B OI'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboueil MporpaMMbl BOCHHUTAHUS U C Y4ETOM KOHUEMIMU IPETOJIaBaHUS
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmu.

[TporpamMa 1o XMMuM AA€T MpPECTABICHHME O LEJNAX, OOLIel cTpaTeruu oOydeHus,
BOCIIUTaHMUSI U Pa3BUTHs OOYYAIOIIMXCS CPEJICTBAMM Y4YEOHOro IpeaMeTa, YCTaHABIMBAET
00s13aTenbHOE NIPEAMETHOE CO/IEpIKaHKE, IPEyCMaTPpUBAET paclpeielieHUE ero 1o KiiaccaM u
CTPYKTYpUpPOBAaHHME IO pa3AejaM M TeMaM [porpaMMbl 10 XHMHH, OIpEAEIseT
KOJINYECTBEHHbIE W  KAYEeCTBEHHBIC XapaKTEPUCTUKU COJEPXKAHMs, PEKOMEHAYEMYIO
[I0CJIEI0BATEIBHOCTh M3YUYECHUSI XUMHHM C YYETOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKU Y4EOHOTO IMPOIlecca, BO3PACTHBIX OCOOCHHOCTEN O0YyUYarOIIMXCs, OMPEeseT
BO3MOKHOCTH TpEaMeTa JJisl peaqu3aniy TpeOOBaHUI K pe3yibTaTaM OCBOSHHS OCHOBHOMW
o0pa3oBaTeNIbHOW MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs, a TaKxke
TpeOOBaHUI K pe3yiapTaraM OOyueHHMs XMMUM Ha YpOBHE Leled H3ydeHus Ipeamera U
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIbHOW JEATEIbHOCTH OO0YYaIOIIErocs MO OCBOCHUIO
y4eOHOTro COIepKAHMUS.

3HaHUEe XUMMHU CIIY’)KUT OCHOBOM Ui ()OPMHUPOBAHUS MHPOBO33PEHUs 00yUaromerocs,
€ro IMpeJCTaBICHUH 0 MaTepHaIbHOM €IMHCTBE MHpPA, BAXXHYIO POJIb UTPAIOT (GOpMHUpYyEMbIe
XUMHEN MpeACTaBIEHUS O B3aUMOIIPEBPAILEHUSAX SHEPTUH U 00 HBOJIOLMU BEUIECTB B
NPUPOJIE, O MyTAX PEUICHUS TII00ATBHBIX MPOOJIIEM YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA —
CBIPDbEBOHM, HHEPreTMYecKoi, MUIIEeBOM W 3KoJoruyeckod Oe3omacHOCTH, MpodieM
3/1paBOOXPaHEHUS.

N3ydenune xumun:

CIOCOOCTBYET pealv3allii BO3MOXHOCTEH [UIsl caMOpa3BUTHUS W (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYHKINOHATBHOM IPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHUpOBaHME MBILIUIEHUS M TBOPYECKUX CIIOCOOHOCTEH
00y4arouuxcsi, HaBbIKOB UX CAMOCTOSTEIbHON Y4eOHOM NeATeIbHOCTH, SKCIIEPUMEHTATbHBIX
U MCCIENI0BAaTENbCKUX YMEHUH, HEOOXOAMMBIX KaK B IIOBCEIHEBHON JXM3HU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHENM(UKON HAydHOTO MBIIIJICHHS, 3aKJIQJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJISiJa HA €IMHCTBO TMPUPOABI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B
(GbOpMUPOBAHUN €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00Y4arOIIUXCS;

CHocoOCTBYeT ()OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAayUHBIM
3HaHUSM, K TPUPOJE, K YeIOBEKY, BHOCHT CBOM BKJAJ B JKOJOIMYECKOE OOpa3oBaHME
o0ydJaronuxcs.

Jlannble HarmpaBiieHUs B 00y4eHUH XUMHUU O00ECIIeunBaloTCs CieupuKon coep KkaHus
y4eOHOro MpeaMeTa, KOTOpBIA SBJISETCS MEeNarormyeckd aJalTHUPOBAHHBIM OTpakeHHEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro 00pa30BaHMsI OPUEHTUPOBAH HA OCBOEHHUE
00y4JaroIMMHUCS CUCTEMBI IIEPBOHAYATBHBIX MOHITUH XUMUHU, OCHOB HEOPTaHUYECKONH XUMUU
Y HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX ITOHATHI OPraHN4eCKONH XUMHH.

CrpykTypa comepkaHusi IporpaMMbl 0 XUMHUU C(HOPMHUPOBAHA HA OCHOBE CUCTEMHOTO
noaxonaa k e€ nzyuenuro. CoaepxKaHue CKJIabIBACTCS U3 CHCTEMBbI MOHATUH O XMMHYECKOM



9JIEeMEHTE U BEIIECTBE M CUCTEMbl MOHATUH O XUMHUYECKOW peakiuu. OOe 3T CHCTEMBbI
CTPYKTYPHO OpPraHM30BaHbI MO MPUHIUITY MOCIEI0BATEILHOIO Pa3BUTHUSI 3HAHUN HA OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HAa OCHOBE AMIIMPUYECKH MOJIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA IOCJIEOBATEILHO OT OJHOTO YPOBHSA K JIPYrOMY,
BBITIONHSST (PYHKIIMU OOBSCHEHUS U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl MO XMMHU CHOCOOCTBYeT (DOPMHUPOBAHMIO TMPEACTABICHHUS O
XUMUYECKOM COCTABIIAIONICH HAYYHOM KapTUHBI MHUpPA B JIOTUKE €€ CHUCTEMHOM NPUPOJIBI,
[IEHHOCTHOTO OTHOIICHUSA K HAYyYHOMY 3HAaHUIO M METOJaM TO3HaHUsS B Hayke. M3ydeHue
XUMHUU TPOUCXOJUT C TPUBJICUCHUEM 3HAHUW M3 paHEe M3YYCHHBIX YUYEOHBIX IMPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5-7 knaccel» u «duzuka. 7 Kiace.

[Tpu M3yyeHUHn XUMHUU TPOUCXOAUT (GOPMUPOBAHNE 3HAHUI OCHOB XMMHUYECKON HayKu
KaK 00JIaCTHU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKON NIEATEILHOCTH YEJIOBEKA U KakK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KYyJIbTYpHl. 3ajadya ydeOHOTO MpeaMera COCTOUT B
(GbOpMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEUITUX (DaKTOB, MOHSATUH, 3aKOHOB U
TEOPETUUECKHUX MOJIOKEHUH, TOCTYITHBIX 0000IIEHII MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa
HAyKH, B IPUOOIIECHUHU K HAYYHBIM METO/IaM IMO3HAHUS TIPU U3YUYECHUU BEIIECTB U XUMUYECKUX
peakuuii, B pOPMUPOBAHUH U PA3BUTHHU ITO3HABATEIIHHBIX YMEHUN M MIX IIPUMEHEHHUH B Y4€OHO-
MO3HABATENIbHON ¥ yueOHO-HCCIEeIOBAaTeNIbCKOW  AESTENbHOCTH, OCBOSHUHM  MPABUI
0e30MmacHOro O0paIleHus C BEIECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipu u3ydeHMM XMMUU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs BaXKHOE 3HAUYCHHE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMupOBaHUE UHTEIIEKTYAIbHO PAa3BUTOM TUYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOATEIHLHOMY MPHUHATHIO PEIICHUN, CIIOCOOHOM agamTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU,

— HampaBJIECHHOCTh OOyUYeHHS Ha CHCTEMaTUYeCKoe MpHOoOIeHne OOYyJaromnXcsl K
CaMOCTOSITENIbHOW  MO3HABaTEIbHOM  ACSATENBHOCTH, HAay4YHbIM METOJIaM  IIO3HaHUS,
(bopMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— o0ecrieueHne yCIOBUN, CIOCOOCTBYIONIUX MPUOOPETCHHIO OOYYAIOIIMMHUCS OIbITa
Pa3HOOOpa3HOM JEATETLHOCTH, MMO3HAHKS M CAMOIIO3HAHMS, KITFOYEBBIX HABBIKOB (KITFOUEBBIX
KOMTIETESHIIH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢opmupoBanue o0mel (yHKIIMOHATHLHOW M €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B
TOM YHCJIe YMEHUHN OOBSCHATH U OIEHUBATH SBJICHHS OKPY>KAIOIIETO MUPA, UCTIOIB3Ys 3HAHUS
W ONBIT, TOJIYYCHHBIC TPHU W3YYCHUH XUMHUHU, NMPUMEHATh WX TIPH PEIICHHH MPOoOJeM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH EATENBHOCTH;

— ¢dopmupoBanue y oOy4arommxcs TYMAaHHUCTUYECKUX OTHOIICHHH, TMTOHUMAHUI
[IEHHOCTH XUMHUYECKUX 3HAHUH JIJIs1 BRBIPAOOTKH IKOJIOTHYECKH IEI€CO00pa3HOTO MMOBEICHHUS B
OBITY W TPYIOBON NEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBbSI U OKPYKAIOIIEH
MPUPOIHOMN CpeIbI;



— Dpa3BUTHE MOTHBAlMKM K OOYYEHHMIO, CIOCOOHOCTEM K CAMOKOHTPOIIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOCHHUS OOINEYETOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY IPOGIIS U HANTPABICHHOCTH AaJbHEHIET0 00yueHUs.

O611ee yKco 4acoB, OTBEAEHHBIX JJIS U3YUYCHUS XUMUHU Ha YPOBHE OCHOBHOI'O OOIIETr0o
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B He/IelN0), B 9 kiacce —
68 JacoB (2 yaca B HEZIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Posp XMMUM B KU3HM 4elIOBEKa. XMMHUs B cUCTeMe Hayk. Tena u
BenlecTBa. PU3NYECKUE CBOMCTBA BEIECTB. ArperaTHoe cocTostHue BemecTB. [loHsTHE 0
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE 3JIEeMEHTbl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi ¢opmyina. BaneHTHOCTP aTOMOB XWMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcuTenbHas aromMHas Macca. OTHocuTenbHast
MOJIEKYJIIpHas Macca. MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUU.

KonuuectBo BemiectBa. Monbs. MossipHast macca. B3auMocBs3b KOJIMUECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

®u3nyeckue U XUMHUYECKUE SIBICHUA. XUMUYECKas peakuus U e€ NMpPU3HAKU. 3aKOH
COXpaHEHMsI MAacChl BeIIECTB. XHMHUECKHE ypaBHeHHUsA. Knaccudukamus XUMHYECKHX
peaxiuil (CoeIMHEHNUs, Pa3I0KEHUs, 3aMeleHHs], 0OMEeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHYECKOH TOCY/I0H, MTpaBUiIaMH PadOTHI B J1a00OpaToOpuu M MpuéMamMu
oOpaitieHusi ¢ 1abOpaTopHBIM 000pyIOBaHUEM, U3YUYEHUE U OMHCaHHE (PU3UYECKHX CBONCTB
00pa310B HEOPraHWYECKUX BEUIeCTB, HaOmoneHne ¢u3nyeckux (IUIaBlieHUE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYNKE, KUIIEHHUE U KOHJEHCAllsl BOJIbl) U XUMUYECKUX (TOpeHue
CBEYH, MPOKAJIMBAHUE MEIHOW IPOBOJIOKH, B3aMMOJECHCTBHE MeJa C KHUCJIOTOM) SIBJICHUH,
HaOJII0IeHNE U ONTUCAaHKe IPU3HAKOB MTPOTEKaHUsI XMMUYECKUX PeaKIMii (pa3iokeHue caxapa,
B3aMMO/IEIICTBHE CEPHOM KHCIIOTHI C XJIOPUI0M Oapusi, pasnoxxenue rugpokcuna meau (1) mpu
HarpeBaHWU, B3aUMOJIEHCTBHE Kene3a ¢ pactBopoMm coiu meau (ll), uzydenume cmoco6oB
paszeneHus cMeced: ¢ MOMOIIbI0 MarHurta, (UIbTPOBaHUE, BbIIAPUBAHMUE, JUCTUIUISLIMS,
xpomarorpadus, NpoOBEIEHHE OYHUCTKUM TIOBAPEHHOM CONM, HAONIOJCHHE U OIHCaHMe
pE3yJIBTAaTOB MPOBEIEHUS OIBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAacChl, CO3/1aHUE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech ra3os. Cocras Bo3nyxa. Kucimopon — 31€eMEHT M pOCTOE BEUIECTBO.
HaxosxneHue kuciaopoza B npupoie, Gu3ndeckrue 1 XMMUYecKre CBOMCTBA (PEeaKLu TOPEHUS ).
Oxkcunpl. [Ipumenenne kuciopoaa. CrnocoObl MOMY4YeHHsI KHUCIOpOAa B JIabopaTopuu M
npoMblnuieHHOCTH. KpyroBopot kucioposa B npupojae. O30H — ajuioTponHas MOAU(PUKAIIS
KHCIIOpO/a.

TennoBoil 3¢dexkT XUMUYecKoil peakiuu, TePMOXMMHUYECKHE YpaBHEHMs, IK30- U
SHJOTEPMUYECKHE pPEAKUUU. TOIUIMBO: yrojlb U METaH. 3arpsA3HEHHE BO3/AyXa, YCHIICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOs.

Bonopon — snemeHT m mpocroe BemecTBo. HaxoxkneHue Bojopona B IPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cBoilcTBa BoAbl. Boxa kak pactBoputens. PactBopel. HacelmeHHble n
HEHACBILIEHHBIE PACTBOPBI. PacTBOpMMOCTh BeliecTB B Bojae. MaccoBasi 10sI BEIIECTBA B
pacTBope. XuMuieckue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IIPUPOJAE U B KU3HU



yenoBeka. KpyroBopot BOAbl B MpUpOE. 3arpsi3HEHUE MPUPOAHBIX BOA. OXpaHa U OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemuHeHuit. Oxcunpl. Knaccuduxamus oxcumos:
coyieoOpazyromue  (OCHOBHBIE, KHCIOTHbIE, aM(oOTepHbIE) W  HECOJICOOpa3yIoIIHeE.
Homenknarypa okcunoB. @PuznueckMe W XUMUYECKHE CBOMCTBAa OKcuaoB. Ilomyduenue
OKCH/JIOB.

OcHoBanms. Knaccudukarnuss ocHOBaHWU: MENOYM M HEPACTBOPHUMBIE OCHOBaHUSI.
Homenkiatypa ocHoBaHuil. Pu3nueckue U XUMHUYECKHE CBOMCTBAa ocHOBaHWU. [lomyudeHue
OCHOBaHUH.

Kucnotsl. Knaccugukamus kucinot. Homenknarypa kucnot. duznyeckre 1 XuMU4ecKue
cBoycTBa KUCHOT. Pax akrusHoctr MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa cosieil. @u3ndeckue u XuMHIeckue cBorcTBa coneil. [lomyuenue
COJICH.

['eneTndeckast CBA3b MEXKIY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KAueCTBEHHOE OIpEACIICHUE COJAEpkKaHUs KHUCIOpOoJa B BO3AyXe, IIOJy4EHHE,
coOupaHue, paclo3HaBaHUE U U3YYE€HUE CBOMCTB KUCIOPOJa, HAOMIOJAEHUE B3aUMOJCHCTBHS
BEIIIECTB C KHUCJIOPOJOM U YCJIOBHS BO3HMKHOBEHHUS M TPEKpalleHUus ropeHus (1oskapa),
O03HAaKOMJIEHHE C OOpasllaMH OKCHJOB W OINHUCAHWE HMX CBOWMCTB, IOJIy4eHHE, COOMpaHue,
pacro3HaBaHHE M HM3y4€HHUE CBOICTB BOAOpOAa (TOpEHHUE), B3aUMOJICHCTBHE BOAOPOJA C
okcuzoM meau (I1) (Bo3MOXKHO HCITONIB30BaHUE BUCOMATEPHAIIOB), HAaO0IeHHE 00pa3IoB
BEIICCTB KOJIMYECTBOM | MOJIb, HCCIEIOBaHHUE OCOOCHHOCTEH pAcCTBOPEHHS BEIIECTB C
pa3IMYHON PAaCTBOPUMOCTBIO, MPUTOTOBIECHUE PACTBOPOB C OINPEIEIEHHON MAaCcCOBOW JOJEH
pacTBOPEHHOIO BEIIECTBA, B3aMMOJCWCTBHE BOJBI C MeTaUlaMHU (HATPHEM U KaJbIIHEM)
(BO3MOXKHO HUCIONIB30BaHUE BHUAEOMATEPUANIOB), HCCIEIOBAHUE OOpaA3lOB HEOPTAaHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIO/IEHNE U3MEHEHHS OKpPacKd MHIUKATOPOB B pacTBOpax
KHCIIOT W Iejoued, m3ydeHue B3ammopeiicTBus okcuga meau (ll) ¢ pactBopom cepHoit
KHCIJIOTBI, KHUCIOT C METaJlJIJaMH, pEaKIUil HeWTpalau3aluy, MOJy4YE€HHE HEPACTBOPUMBIX
OCHOBaHMWM, BBITECHEHHWE OJHOIO MeTajyla JpPyrdM M3 pacTBoOpa COJHM, pEIICHHE
AKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHeime Ki1acchl HeOPraHUYECKUX COSTMHEHUIN.

Hepuoauveckuii 3axoH u [lepuoagnuyeckasi cucrema xumMudeckux 3jaemenTon . U.
MenpeseesBa. Crtpoenne aTOMOB. Xumnueckasi CBSI3b. OxkucauTeJBbHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUN

[lepBble TOMBITKH KJIAaCCU(PUKAIMKH XUMHYECKUX dJIeMEHTOB. [loHsTHE O Tpymmax
CXOJTHBIX 2JIEMEHTOB (IIIEJIOYHBIE U MEJT0YHO3EMENIbHBIE METAJIJIbI, TAJIOTEHBI, HTHEPTHBIC Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHBIE OKCUIIBI U THIPOKCHIBI.

Ilepuonuueckuii 3akoH. llepuommueckas cucrema xumuyeckux diaeMmeHToB J[. U.
MenneneeBa. Koporkomnepuognas u juimHHonepuonaHas ¢opmbl [leprnoauueckoi cUCTEMBbI
xumuueckux sneMeHtoB J[. U. MenneneeBa. Ilepuonsl u rpynmnbel. DU3HUECKUNA CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue artomoB. CoctaB artoMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UeK aTOMOB MepBbIX 20 XuMHYECKHX 3eMeHTOB Illepuoanueckoit
cuctremsl /1. . MenaeneeBa. XapakTepuCTUKa XUMAYECKOTO 3JIEMEHTA 10 €0 MOJIOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUSI PaInyCca aTOMOB XUMHUYECKUX AIIEMEHTOB, METANIMYECKHUX
Y HEMETAJUIMYECKUX CBOKCTB I10 IpyMHIaM U NEPHOIaM.



3nauenue Ilepuonuueckoro 3akoHa u Ilepuonuueckoil CUCTEMBI XUMHYECKUX
AJIEMEHTOB JUJIS Pa3BUTHSA HAYKU U NpakTUKU. [1. 1. MeHneneeB — yuy€HbIN U IpaXk1aHNH.

Xumuueckass  cBa3b.  KoBaneHTHass — (mosisspHass M HENOJSIpHAsi)  CBSI3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas CBA3b.

Crenenp oxucnenus. OKUCIUTEIBbHO--BOCCTAHOBUTENBHBIE peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3lioB BELIECTB METAIJIOB M HEMETAJIJIOB, B3aMMOJAEHCTBUE T'MIPOKCHIA
LIMHKA C pacCTBOPAaMHU KHUCJIOT U IIEJI0YEH, IPOBENCHUE ONBITOB, MILTIOCTPUPYIOIIMX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, PEAKIIUU PA3JI0KEHUS, COSUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MeXnpeIMETHBIX CBA3EH IPU U3YYEHNUN XUMUU B 8 KIIaCCE OCYLIECTBISETCS
yepe3 HCMOIb30BaHUWE KaK OOIIMX €CTECTBEHHO--HAY4YHbIX IOHATUH, TaKk W IOHATHUH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO0me ecTecTBeHHO--HAyYHbIE TOHATHS: HAy4YHBINM (PakT, TUIOTE3a, TECOpHUS, 3aKOH,
aHalu3, CUHTe3, Kiaccu(UKalus, MNEpPUOJUYHOCTh, HAOJIOJACHHE, HKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®uznka: marepusi, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H3O0TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JEKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBa, a3, (pu3nyeckue BEIMYUHBI, €AUHHUIIBI U3MEPEHHsI, KOCMOC, IIIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpAIbI, TOPHBIC TIOPOJbI, TIOJC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuii 3akoH. Ilepmoandeckass cuctema XMMHUYECKUX anemeHToB [[. WM.
MenneneeBa. CTtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHMM CBOMCTB XMMMUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPHOJOB, KaJlMs, KAJIbLUSA U UX COCIMHEHUH B COOTBETCTBUHU C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABI XMUMHUYECKOM CBsI3U. THUIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTANIMYECKOW PEIIETKUM U BUAA XMMHYECKON
CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHX BEIIeCTB. XUMHYECKHE CBONCTBA
BEIIECTB, OTHOCSIINXCS K Pa3IMYHBIM KJIaccaM HEOPraHUYECKHX COECTUHEHHM, TeHeTnyecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XuMHUECKUX peakLuil 10 pa3InYHbIM MIPU3HAKaM (110 YUCITY U COCTaBY
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo H3MEHEHHIO CTeneHeil
OKHUCJICHUS XMMHYECKHUX 3JIEMEHTOB, [0 OOpPAaTUMOCTH, MO YYaCTHIO KaTanuzaropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHUS.

[TonsiTHEe 0 ckOpoCcTH XUMHUYECKOW peakiuu. [lonsTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusx. [[oHATHE O TOMOTeHHBIX M TeTepOoreHHbIX peakuusax. [lonstue o
karanuze. [loHsTHE O XHMHuUeckoM paBHOBecHH. DaKTOphl, BIUAIOIIMNE HA CKOPOCTb
XUMHUYECKON PEaKIMH U MOJI0)KEHNE XUMHUYECKOTO PABHOBECHS.



OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKLMU, AJIEKTPOHHBIN OallaHC OKUCIUTEIhHO-
BOCCTaHOBUTENBbHOHN peakiuu. CocTaBIeHUE YpaBHEHUI OKHCINUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus 3NEKTPOTUTUYECKON TUCCOUMALNN. DIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTnoHHI,
QHUOHBI. MeXaHM3M JMCCOLMAlMU BEIIECTB C Pa3IMYHBIMM BHUJIAMHU XHMHYECKOW CBS3H.
Crenenp qucconnanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Peakuuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHKS PEAKIii HOHHOTO OOMEHa, TIOJIHbBIE U
COKpaIlléHHbIE MOHHBIC YpaBHEHUs peakiuii. CBOWCTBA KUCIOT, OCHOBAHUHN U COJIEH B CBETE
MPEJICTaBICHU 00 3JEKTPOIUTHYECKOM auccouuanuu. KauecTBeHHbIE peaklUd Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

03HAKOMIJIEHHE C MOJEIISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BELIECTB —
METa/UIOB W HeMmeTauioB (Tpadura W ajiiMasza), CIOKHBIX BEIIECTB (XJIOpHIA HATPHs),
UCCJIEJOBAaHUE 3aBHCHMOCTH CKOPOCTHM XUMHUYECKOW pEaKLMHU OT BO3ACUCTBUS PA3IUYHBIX
(GakTOpOB, UCCIIEJOBAHUE IEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIIECcca JUCCOLUALIUN
KHUCTIOT, IIeNouel M cojeil (BO3MOXHO HCIOJIb30BaHHWE BUJEO MaTEpHUaliOB), MPOBEICHUE
OTIBITOB, WLTIOCTPUPYIOIIMUX MPU3HAKH MPOTEKAHUS peakluii HOHHOTro oOMeHa (0Opa3oBaHUE
0CaJKa, BBIJCJIIEHUE Tra3za, 00pa3oBaHUE BOJbl), OMNBITOB, WIUIIOCTPUPYIOIIUX IMPUMEPHI
OKHCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpeHHE, peaKlIUK Pa3JIoKEHUs, COCIUHEHHUS),
pacno3HaBaHUE HEOPraHWYECKHUX BEIIECTB C MOMOLIBI0 KAUECTBEHHBIX PEAKLMil HAa HMOHBI,
pELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€pHbIE
crerieHu okucieHus. CTpoeHue u (pusnyeckre CBOMCTBA MPOCTHIX BELIECTB — TaJOrE€HOB.
XUMHUECKHEe CBOMCTBA Ha IpUMepe XJopa (B3auMoJIeHiCTBHE C MeTalslaMM, HEMeTallJlaMH,
mienoyamu).  XsopoBoaopor. CoisiHas KHCIIOTa, XUMHYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMeHeHue. JleicTBue xyopa M XJIOPOBOJAOPOAA HA OpraHU3M 4YeloBeKa. BakHeimne
XJIOPUJIBI U UX HAXOXACHHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHToB VIA-rpynnbl. OCOGEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHue U (u3nuecKue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJTOTPONHbBIE MOIU(UKAIIMY KUCIOPOAA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOIOpOJI, CTpPOCHUE, (PU3NUECKUE M XUMHUYECKHe cBOMCTBA. OKCHIBI Cepbl Kak
IpEeJCTaBUTENIN KUCIOTHBIX OKCUA0B. CepHast KMCI0Ta, PU3NUECKUe U XUMUYECKUEe CBOWCTBA
(oOmue Kak MpencTaBUTENs Kilacca KHUCIOT U crnenuduueckue). XUMHUECKUE DPEaKIiH,
JeXale B OCHOBE IPOMBIIIIEHHOTO crocoba ModydeHHsl cepHoi KHUcioThl. IIpuMeHenue
cepHoil KucCiOTHl. CoOJM CEpHOM KHCIOTHI, KAueCTBEHHAas peakuusi Ha Cyiab(paT-HoH.
Haxoxnenue cepel U €€ COCIMHEHMI B MPUpOAE. XUMUUYECKOE 3arps3HEHHUE OKPYKAIOLICH
CpeJibl COETMHEHUSIMU CePBI (KUCIOTHBIE JI0K/IH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOObI
€ro NpeaoTBPAIICHHUS.

OObmast xapakTepuctuka 31eMeHToB VA-rpynmbl. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHU OKUCICHHUSA. A30T, PacHpOCTpaHEHUE B MNpHUpPOJE, (PHU3UUECKUE U
xumuueckue cBoiictBa. KpyroBopor aszora B mpupoge. AMMHak, €ro Qusuueckue u
XUMHYECKHE CBOMCTBa, MojdydeHue U mpuMmeHeHue. Conu aMMOHMS, UX (U3NYECKUE U
XUMHYECKHE CBOMCTBa, NpUMeHeHHe. KauecTBeHHasl peaklys Ha MOHbl aMMOHUSA. A30THas
KHCJIOTa, €€ moyydyeHue, GU3N4ecKue U XUMHUYECKHe CBOWCTBa (00IIME KaK MpPeICTaBUTEIS
KJlacca KHCIIOT U cnenuduueckue). Mcrnonb3oBaHue HUTPATOB U COJIEH aMMOHHUS B KayecTBe



MUHEPAIbHBIX yIOOpeHHH. XUMHUYECKOE 3arps3HEHNE OKPYKAIOIMICH CpPebl COSAMHEHUSIMHU
a30Ta (KUCIOTHBIE TOXKIHU, 3arpsi3HEHNE BO3yXa, IIOUBHI U BOJ0EMOB). Pochop, amnoTporHbie
monupukanmu docdopa, duznueckue u xumudeckue cpoiictBa. Oxcua docdopa (V) u
dochopHas kucinora, QU3NUYECKUE M XMMHUYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBaHue
docdaToB B kKauecTBe MHHEPAIBLHBIX YI00OPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHBIEC CTETIEHU OKUCIICHUS. YTIIEPO, AJTIOTPOIHBIE MOAU(UKALIMY, PACTIPOCTPAHEHHE
B Ipupoze, ¢pu3Myeckue M XUMHUYeckue cBoiictBa. AncopOuus. KpyroBopor yriepona B
npupoze. Okcuabl yriepoja, ux Gpu3nyeckre U XMMHUYECKUE CBOICTBA, IEHCTBHE Ha JKUBBIE
OpPraHu3MBbl, MOJIyYCHHE W MPUMEHEHHE. DKOJOTHUECKUE MPOOIeMbl, CBSI3aHHBIE C OKCHUIOM
yriepoza (1V), runotesa rino0anbHOTo MOTEIUICHUS KIIMMAaTa, MapHUKOBBINA 2P QeKT. YrompHas
KUCJIOTa U €€ CoiM, UX (pu3nyeckue W XMMHUYECKUE CBOMCTBA, MOJIY4YEHHE M IPUMEHEHHE.
KavecTBenHast peakius Ha kapOoHaT-MOHBIL. Vcnonb3oBaHue kapOOHATOB B ObITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BEILIECTBAX KAaK O COCIMHEHUSAX Yyriepo/a
(MeTaH, 5TaH, STWIEH, AalETUJIEH, 3TaHOJ, TIJIMLEPHUH, YKCycHas Kucinota). IIpuponnsie
UCTOYHUKU YIJIEBOJOPOJOB (yrojib, NPUPOAHBIN ra3, HEPThb), MPOAYKTHl UX NEpepabOTKU
(OeH3uH), WX POIb B OBITY M MPOMBIIIICHHOCTH. [loHSATHE O OHOJOTHYECKH BaXKHBIX
BElIECTBaX: JKHUpaX, Oenkax, yriieBoJax — M MX pOJIM B KU3HU ueloBeka. MarepuaibHoe
€/IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢usuueckue M XMMHUYECKHE CBOWCTBA, INOJIY4YEHHE M IPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmme npexacraBieHuss o6 okcuae kpemuus (1V) u
KpeMHHUEBOW KkucinoTte. CHIMKAThl, WX HCIOJNB30BaHHE B OBITY, B HPOMBIILICHHOCTH.
Baxueiiime cTpouTenbHble MaTepHalibl: KepaMHKa, CTEKJIO, IEMEHT, OETOH, >KeJle300€TOH.
[TpobGaembl 6€30MacHOr0 UCIOJIb30BaHMSI CTPOUTENIBHBIX MaTEPUAIOB B TOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lioB HEOPraHNYECKUX BEIIECTB, CBOWCTB COISIHON KUCIIOTHI, IPOBE/ICHUE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIOACHNE IPU3HAKOB UX MPOTEKAHHUS, OIIBITHI,
oTpakaromue (pu3nyeckrue 1 XuMHUUECKUe CBOWCTBA T'aJIOT€HOB U UX COEIMHEHHUH (BO3MOKHO
HCIIOJIb30BaHUE BHIEOMATEPUAIIOB), O3HAKOMJIEHHE ¢ 00pa3liaMH XJIOPUIOB (TaJoOreHUI0B),
O3HAaKOMJIEHHE ¢ oOpa3uamMu cepbl M €€ COeAMHEHHUSIMHU (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMATEpHUaOB), HaOMIOeHUEe TMpoliecca OOYIJIMBaHMA caxapa TMOJA JieHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3y4eHNE XMMUYECKHX CBOMCTB pa30aBIeHHOMN CepHON
KHCJIOTHI, IIPOBE/IEHUE KaueCTBEHHOM peakuuu Ha cynbdaT-uoH U HaOII0eHHE NPU3HaKa e€
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PM3NUYECKUMHU CBOWCTBAMHU a30Ta, (hocopa U UX COeTUHEHUN
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpPHAlIOB), OOpa3llaMu a30THBIX U (PocHOpHBIX
ynoOpeHuit, moixydeHue, coOupaHue, paclo3HaBaHME W U3yYCHHE CBOWMCTB aMMMaKa,
MPOBEJICHNE Ka4eCTBEHHBIX peakluii Ha HOH aMMOHHUS U QocdaT-noH 1 U3yuyeHue Npu3HaKoB
UX IPOTEKaHUs, B3aUMOJIEHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUAIIOB), U3yUYCHHE MOJIeNIel KPUCTAIIIMUECKUX PEUIETOK aiMasa,
rpaduta, ¢yiepeHa, O3HAKOMJIEHHE C IPOLIECCOM aJcOopOLMU PAcTBOPEHHBIX BELIECTB
aKTUBUPOBAaHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOrasa, IOJIy4YeHHE, coOHpaHue,
pacro3HaBaHHe U U3y4Y€HHE CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJICHNE KaUeCTBEHHBIX peakluit
Ha KapOOHAT M CWJIMKAT-MOHBl M W3YyY€HHE MPU3HAKOB HMX INPOTEKAHUs, O3HAKOMJICHHE C
NPOAYKIMEN CUIMKATHOW NMPOMBIIUIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIBHBIX 3a/1ad 10 TeME
«BakHelIne HEMETaJUIbl U UX COSAUHECHUS).



Metaybl M X COeIMHEHHUS

OO0mass XapakTepUCTUKA XHMHUYECKUX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHMM MX
nosnoxenuss B Ilepuomgmueckoil cucreme xumudeckux sieMeHToB [[. 1. Menneneesa u
ctpoeHuss atoMoB. CrpoeHue MeTauioB. Mertamnuyeckass CBS3b M METaJUIMYeCKas
KPUCTAJIIIMYECKAs PEIIETKA. DINEKTPOXUMHUUECKUN Pl HAPsHKEHU MeTauioB. dusnueckue u
XUMHUYECKHE CBOWCTBa MeTayioB. OOmme crmocoObl ToNydeHuss MeTauioB. [loHsTue o
KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBsl (CTajb, YyTyH,
JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenoynble MeTaLIBL: MOJIOKEHUE B [leproandeckoi cucteMe XMMUYECKHUX JIEMEHTOB
. . Menneneesa, CTpoeHHE UX aTOMOB, HAXOXKIACHUE B Ipupoe. PU3ndecKue U XUMUIECKUE
cBoiicTBa (Ha mnpumepe HaTpusd U Kanus). OKCUABI M THAPOKCUABI HATPUS U Kajusl.
[IpuMeHeHNE METOYHBIX METAJIIIOB U UX COCIMHEHUN.

[IlenoyHO3eMENBHBIE METAJUIBI MAarHUM M KainpLui: nosioxkeHue B Ilepuognueckon
cucreMe XxuMu4deckux anneMmeHToB JI. M. MenneneeBa, cTpoeHue UX aTOMOB, HaAXOXICHUE B
npupoze. PuU3n4ecKue 1 XMMUYECKUE CBOMCTBA MArHUs U Kaiblus. BaxkHeulme coe TMHeHus
KaiblMs (OKCUI, THIPOKCHU, CON). ZKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepuonnyeckoil cucreMe xumuueckux snemeHros . .
Memnzeneesa, CTpoeHUE aTOMa, HaX0XKACHUE B pupoze. PU3ndYecKue u XUMUYECKUE CBOMCTBA
amoMuHusl. AM(pOTEpHBIE CBOMCTBAa OKCHJIA U THIPOKCHIA AITFOMUHUS.

Keneso: nonoxxenue B Ilepmonnueckoil cucreme xumuyeckux snemeHtos J[. H.
MenneneeBa, CTpoeHUE aToMa, HaX0XkIeHUeE B Ipupoae. dusndeckre 1 XMMUYECKHE CBOICTBA
xeneza. Oxeuapl, Tuapokeuspl U conu sxenesa (I) u xenesa (l1l), ux cocras, coiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C Oo0pasllaMd METa/lJIOB M CIUIaBOB, MX (PU3MYECKUMM CBOICTBaMH,
U3YYEHUE PE3yJbTaTOB KOPPO3HHM METAIOB (BO3MOYKHO MCIIOJIb30BaHHE BHJIEOMATEPUAIIOB),
OCOOEHHOCTEl B3aMMOJEWCTBUSA OKCHIA KalblMsl U HATpUs C BOJOM (BO3MOXKHO
UCIOJIb30BaHUE BUJIEOMATEPHAJIOB), HCCIIEAOBAaHUE CBOMCTB JKECTKOW BOJBI, Ipolecca
TOpPEHHUs JKelle3a B KUCIOpoje (BO3MOXHO HCHOJIb30BAHHWE BHUJEOMATEpPHAIOB), MPHU3HAKOB
MPOTEKaHNsl KAUECTBEHHBIX PEaKIMi Ha MOHBI: MarHUs, KaJblUs, aJJlOMUHUS, IUHKA, JKeIe3a
(1) u xene3za (I11), meau (I1), HaOnrOIEHKME W OMKMCAHHE MPOILIECCOB OKPAIIMBAHUS IIAMCHH
MOHAMHU HaTpus, Kalusg M Kadblus (BO3MOXHO UCIIOJNB30BaHUE BHEOMAaTEPHAIIOB),
uccieioBaHre aM(OTEpPHBIX CBOMCTB IMAPOKCH/IA AIFOMUHMS M THAPOKCHA IMHKA, PELIeHHE
HKCIIEPUMEHTAJIbHBIX 33a4 10 TeMe «BakHel1re MeTamibl U UX COSAMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemecTBa 1 MmaTepuansl B IOBCEAHEBHOM KU3HU YelloBeKa. bezonacHoe ncrosnb3oBaHue
BEIIECTB M XMMHUYECKMX peakiuii B ObiTy. IlepBas momolns Nmpu XUMHUYECKHX OXKOIrax MU
OTpaBJICHUSIX.

XUMHYECKOE  3arps3HEHHUE  OKPYXKawIIew cpeabl  (MpenenbHas — JOIMyCTUMAs
KOHIIEHTpalus BemecTs, Aanee — [1/1K). Porb XuMuu B perieH# SKOJIOTHUYECKUX MPOoOIeM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3IioB MaTepUaoB (CTEKIIO, CIUIaBbl METAJJIOB, TOJIMMEPHBIE MAaTEPHAIIBI).

Meostcnpeomemnuwie ceasu

Peanu3zanus MeXIIpeIMETHBIX CBsI3€H IIPU U3YUEHUH XUMUH B 9 KJlacce OCYILIECTBIIAETCS
Yyepe3 MHCIONb30BaHME Kak OOIIMX eCTeCTBEHHO-HAy4YHBIX MOHATHH, Tak M TOHATHH,
ABIIAIOIINXCSI CACTEMHBIMH JUISL OTAEIBHBIX NPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.



OO0mure ecTeCcTBEHHO-HAay4YHbIE IMOHSATHS: HAy4dHBIA (DakT, rumoresa, 3aKOH, TEOpPHUS,
aHaIM3, CHHTE3, Kiaccu(HKanusi, MEPUOJUIHOCTh, HAONIOJACHHUE,  OKCICPUMEHT,
MOJICTTMPOBAHUE, HW3MEpPEHUE, MOJEb, SBICHUE, MAPHUKOBBIA 3PPEKT, TEXHOJIOTHS,
MaTepuabl.

Ouzuka: marepusi, aToM, OHJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H3OTOIBL,
PaAMOAKTUBHOCTh, MOJICKYJIA, OJJICKTPUUYECKUN 3apsiji, MPOBOJHHUKH, MOJIYIPOBOHUKH,
JTUDIIEKTPUKH, POTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOEe COCTOSTHUE BEIECTBa, ras,
pacTBOp, PAcTBOPUMOCTh, KpUCTa/NIMYecKas pemiéTka, CIUIaBbl, (U3MUYECKHUE BEIUYUHBI,
€IMHUILIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoHIIE.

buonorus: dbotocunTes, Apixanue, Ouocdepa, IKOCHCTEMa, MUHEPATBLHBIC YI0OpEHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE TMOPOJbI, TOJE3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJabTaThl OCBOCHUSI IMPOTPaMMbl OCHOBHOTO OOIIETO 0OOpa3oBaHHS
JIOCTUTAIOTCS B X0/1¢ 00YYEHHUS XMMHH B €JMHCTBE YI€OHOM U BOCIIUTATEIHHON AEITETLHOCTH
B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKUMH COIIMOKYJIBTYPHBIMH M JyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSIMH, TIPUHSATHIMU B OOIIECTBE NIPAaBUIAMU U HOPMaMH TIOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BHUTHUS M COIIMATIM3AIMN 00yYarOIIUXCSI.

JIMuHOCTHBIE PE3YNIbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOH MMO3UTHUBHBIX IICHHOCTHBIX OPUEHTAINI U PaCIIMPEHHE OIbITAa ACSITEILHOCTH Ha €&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHWSI K OTEYECTBCHHOMY KYJIBTYPHOMY, HUCTOPHYECKOMY U
HAyYHOMY HACJICJHIO, TTOHMMAHHUS 3HAYCHHUS XUMHYECKOH HAYKH B JKU3HH COBPEMEHHOTO
o0riecTBa, ClIOCOOHOCTH BJIaJETh JOCTOBEPHON MH(POPMALIUEH O TIEPEIOBBIX JOCTHIKECHUIX U
OTKPBITUSAX MHPOBOHM U OTEYECTBEHHON XMMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTpOMCTBE MUpa U OOILECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPEJCTABICHUS O COIMAIBHBIX HOpPMax M IMPaBHJIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, = KOMMYHUKATHBHOH  KOMIIETEHTHOCTM B  OOILICCTBEHHO  IIOJIC3HOM,
y4eOHO-HUCCIIEI0BATEIBCKOM, TBOPUECKOW M IPYTrUX BUAAX JESITEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOW COBMECTHOW JAEATENBHOCTH IPU BBHIMOJHEHUH YYEOHBIX, MO3HABATEIBHBIX
3a/1a4, BBIMOJTHEHUH XUMHUECKUX SKCIIEPUMEHTOB, CO3/IaHUU YUeOHBIX IPOEKTOB, CTPEMIICHUS
K B3aMMOTIOHUMAaHUIO M B3aMMOIIOMOIIIH B MPOIIECcCe ITOM yueOHOM eI TeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJCHHE W IOCTYNMKH CBOWX TOBAapHIIEH C TMO3HWIIMA HPABCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHYECKUE TIPEJCTABICHUS O BEIIeCTBE U XHMMHYECKOH peakiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABIISIONINE OCHOBY JIJIS
MOHWMAHUS CYINHOCTH HAyYHOW KApTHUHBI MHpa, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3AUMOCBSI3SIX YeIOBEKa C MPUPOIHOM Cpefo, 0 polu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIFHBIC MOTHBBI, HalPaBJICHHBIC HA TOJYYCHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIC UIS OOBSICHEHHsI HaONIOJaeMBIX TPOIIECCOB M SIBJICHUH, MO3HABATEIHHOM,
WH(GOPMAIIMOHHOW W YUTATENbCKON KYNBTYPhl, B TOM YHCIIE HAaBBHIKOB CaMOCTOSITEIBHOMN
paboTel ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW IJUTEPATYypOH, AOCTYMHBIMH TEXHUYECKUMU
cpeacTBaMU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

WHTEpEC K 0OYYEHUIO U MO3HAHMIO, JIIOOO3HATEIIBHOCTh, TOTOBHOCTh U CITOCOOHOCTH K
camM000pa30BaHUIO, TPOEKTHON U UCCIIE0BATENLCKOM EATETbHOCTH, K 0CO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NajbHEHIIIEM;

4) opMHUpOBaHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAHWE IEHHOCTH >XM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0POBBIM 00pa3 >KW3HHM, OCO3HAHUE TMOCIEACTBHA M HENPHUATHE BPEIHBIX
NpUBBIYEK (YIOTPEOJICHUS aIKOTOJIsI, HAPKOTUKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOCHUS



mpaBuj 0€30MaCHOCTH MPU OOpaIlEHWH ¢ XUMHUYECKUMH BEHICCTBAMU B OBITY M peaibHOM
KHU3HH,

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3yUEHHIO podeccuii u Tpya pa3iuyHOro pojia, yBakeHue
K Tpyly W pe3ysibTaTaM TpPYIOBOW JAEATEIBHOCTH, B TOM 4YMCJIE€ HAa OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAaHUM 1O XHMHH, OCO3HAHHBI BBIOOP WHAWBUAYAIBHOM TPAeKTOPUU
IPOIOIDKEHHUS OOpa30BaHMs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH,
0O0I1eCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIIENHON NpoecCHOHaIbHON AEITEeNbHOCTU U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJJallTUPOBATHLCS B MPO(ECCHOHANBHOM cpefe;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH 11eJIeco00pa3Hoe OTHOIIEHHUE K TPUPOJIE KaK NCTOYHHKY KU3HH Ha 3emIe,
OCHOBE €€ CyILECTBOBaHMs, IOHUMAaHKE LIEHHOCTH 3JI0pOBOr0 U 0e30macHOro o0pasa >KM3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DM3UYECKOMY M IICUXMYECKOMY 37I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIOJEHHUsS IpaBWil O€30MacHOro IOBEACHUS NpuU pabore C
BEIIECTBAMH, a TAK)KE B CUTYaIUsIX, YIPOKAIOIINX 3I0POBBIO M KU3HU JIIOACH;

CHOCOOHOCTH NMPHUMEHATh 3HAHUS, MOJydyaeMble MPU MU3YYCHUHM XHUMHUH, JJIS pEeIIeHUs
3aJjay, CBSI3aHHBIX C OKpYXKAIOIIeH MNPUPOJHOW cpenoi, Juisl TOBBILEHHUS YPOBHSA
HKOJIOTHYECKOW KYJIBTYpBl, OCO3HAHHUS TI00ATBFHOIO XapaKTepa SKOJIOTHYECKUX MPOoOsieM U
NyTeil WX pemeHHs] MOCPEICTBOM METOAOB XHMHH, HKOJOTHYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSl UM B TI03HABATEJIbHOM, KOMMYHUKATHBHOM U COLMAIbHON MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe mMeranmpeaMETHBIX pe3yJIbTaTOB BBIACIAIOT 3HAYMMBIC Ui (DOPMHPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOPHs, IPUHIIUI, TUIIOTe3a, (PaKT, cucrema,
IpoIiecc, SKCIEPUMEHT U IPYToe. ), KOTOPbIE HCIOJBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHbBIX
npeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUHN U3 ATUX MIPEIMETOB (POPMUPOBATH MTPEICTABICHHUE
0 1IeJIOCTHOM HayYHOU KapTHHE MUPa, U YHUBEpCaJIbHbIE yueOHbIe 1elicTBU (TI03HAaBATENIbHbIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIEC), KOTOPhIe 00eCTIeYnBAIOT ()OPMHUPOBAHNE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHON AEATENbHOCTH.

Ilo3HaBaTe/IbHbIE yHHMBepcaIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble joruveckue aeicTBUA:

YMEHUSl HWCIOJb30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHHUS TPU OCBOSHHHM 3HAHHU:
pPacKphIBaTh CMBICT XHUMHMYECKMX TOHATUH (BBIIENATH MX XapaKTepHble IPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTUMHU NOHATUSAMHU ), UCTIOIb30BATh MMOHATHUS JUI1 OObSICHEHUS
OTIENbHBIX (PAaKTOB W SIBJICHHWW, BHIOMPATh OCHOBAHWS W KPUTEPUH UL KIACCH(PUKAIHA
XMMHYECKHX BEIIECTB M XWMHUYECKHX PEaKIUi, yCTaHABJIWBAaTh NMPUIHHHO-CIICIICTBCHHBIC
CBSI3U MEXAY OOBEKTaMH H3YY€HHs, CTPOUThH JIOTUYECKUE pacCyXIeHHs (MHIYKTUBHBIE,
JIelyKTUBHBIE, TT0 aHAJIOTUH ), 1€7aTh BBIBOABI M 3aKJIIOYECHHUS;

YMEHHUE TIPUMEHSTH B IPOIIECCE MO3HAHMSI MMOHATHS (IPEMETHBIC U METAIIPEIMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HMCIIOJb3YeMble B XMMHUH, MPEOOPa30OBHIBATH HIHPOKO
IpUMEHsIeMbIe B XUMHUH MOJIEIbHbIE NPEICTABICHUS — XUMUUYECKHUH 3HaK (CUMBOJI 2JIEMEHTA),
XuMu4eckass (opMyna M ypaBHEHME XMMUYECKOH peakiuu — TMpH pelieHHuH YydueOHo-
MO3HABATENBHBIX 33a71ad, C YyYETOM OTHX MOJEIBHBIX MPEJICTaBICHUN BBISBIATH W
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU N3Y9aeMbIX O0BEKTOB — XHMUYECKUX BEUICCTB H
XUMHUYECKHX PEaKLUi, BBISBIATH 00IIMe 3aKOHOMEPHOCTH, TPUUYMHHO-CIICICTBEHHBIE CBSI3U U
IPOTHBOPEYHS B U3Y4aEMBIX MPOLIECCAX U SABICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABIEHHBIE BOIMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TaK)Ke B KayecTBE OCHOBBI JJIsI (POPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

IpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alUU U MPOBEICHUI0 YUCHUYECKUX
9KCIIEPUMEHTOB, YMEHUE HA0II0/1aTh 32 XOJOM IMpoIiecca, CaMOCTOSTENIbHO MPOTHO3UPOBAThH
€ro pe3ynbTarT, (OpMYIHPOBATH 0OOOIICHHS 1 BEIBOBI IO PE3yJIbTaTaM MPOBEIEHHOTO OIIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOMpPATh, AHAIM3UPOBATH U HHTEPIPETHPOBATH MHGPOPMALMIO PA3TUUYHBIX
BUZOB U (POPM IMpENCTaBICHUS, TOITYIaeMYI0 U3 PAa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJSpHAsS
JUTEpaTypa XUMHYECKOTO COJEp)KaHMs, CIpaBOYHbIe mocoOus, pecypcel MHTepHera),
KPUTHYECKH OLICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OpMaIINIO;

YMEHHE MPUMEHSTH Pa3InYHbIe METOIBI U 3aMPOCHI MPU MOUCKE U 0TOOpe nHpOpMaLIUU
¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JIJIsI BBITIOJHEHUS! YU€OHBIX M MMO3HABATEIHHBIX
3aJad  OMpENeNEHHOrO0 THUNA, MPHOOpPETeHHWEe OomnbiTa B OOJACTH  HCHOJIB30BAHUS
WH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJIAJICHHE KYIbTypOll aKTUBHOTO
WCIIOJIb30BaHUSl PA3IUYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BHIOMPATH ONTUMAILHYIO
dopmy mpezncraBieHus WHGOPMAIMK U WUTIOCTPUPOBATH PEUIaeMbIe 33a4d HECIOKHBIMHU
cXeMaMH, ArarpaMMaMHu, ApyruMu Gopmamu rpaduky ¥ UX KOMOMHAITUSIMH;

YMEHHE HCIOJIb30BaTh M aHAJU3UPOBATh B Mpollecce yueOHOW U MCCIeI0BATENbCKON
JNESATENIbHOCTH HMH(POPMAIMI0 O BIMSHUM TPOMBIILICHHOCTH, CEJIBCKOIO XO3SHCTBA U
TPaHCIIOPTa HA COCTOSIHUE OKPYXKArOIed MPUPOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

YMEHHUs 3a7aBaTh BOMPOCH (B XOA€ Juanora W (WIM) JUCKYCCHUH) IO CYIIECTBY
oOcyxnaeMoll Tembl, (OPMYIMPOBATH CBOM TMPEIUIOKEHUS OTHOCHUTEIBHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI TPEACTaBIATh MOJYUYEHHBIE PE3yJbTaThl IMO3HABATEIbHOM JESITEIbHOCTH B
YCTHBIX W IIMCBMEHHBIX TEKCTaxX; JeJaTh [PE3EHTALMI0 pPE3YyJbTAaTOB BBITOJHEHUS
XMMHUYECKOTO  JKCIEepUMeHTa (1abopaTopHOro  OMbITa, J1abOpaTopHOW  pabOTHI MO
MCCJIEJOBAaHHUIO CBOWCTB BEUIECTB, yU€OHOTO MMPOEKTA);

YMEHHMsI y4eOHOT0 COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABATEIbHON U
UCCIIEI0BATEIbCKON JESTEIbHOCTH MPH PEIIeHNH BO3HMKAIOIIUX MPOOJIeM Ha OCHOBE y4éTa
OOIIMX MHTEPECOB M COIJIACOBaHMs MO3ULMH (00CYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMbI», KOOPAWHAIMSI COBMECTHBIX JEHCTBHUI, OIpelIelIeHHe KpUTEPUEB IO OICHKE
KaueCcTBa BBITOJTHEHHOW paOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe 1eCTBHSA:

YMEHHME  CaMOCTOSTENBHO  ONpEAENATh  LEJIU  ACSITEIbHOCTH,  IUIAHUPOBATb,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO I€ATEIBHOCTb,
BbIOMpaTh HambOosee 3G (eKTUBHBIE CIIOCOOBI pelIeHHs] YUeOHBIX W MO3HaBaTEIbHBIX 3a/1ad,
CaMOCTOSITENIBHO COCTaBJISITh UM KOPPEKTUPOBATh MPEUIOKEHHBIN allTOPUTM JEHCTBUM NpU
BBIMOJIHEHUH 3a/laHUi ¢ y4€TOM MOJYyYEHHMs] HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAaX U PEAKIMSIX, OIICHUBATh COOTBETCTBHUE MOJYYEHHOTO pe3ysibTaTa 3asBI€HHOMN 11eNH,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUI.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMEeTHBIX pe3yibTaTOB IO OCBOCHHIO OO0S3aTENBHOIO COJEpPKAHMA,
YCTAaHOBJICHHOTO JIaHHOM (QenepanbHOl paboueld TPOrpaMMOM, BBIACISIOT: OCBOCHHBIC



oOydJaronuMucs Hay4dHbIC 3HAaHMS, YMEHHUsS M CIOCOOBI JEHCTBUM, CrenHPUIECKUEe IS

npeaMeTHON 00macTu «XUMUS», BUABI JEATEIHHOCTU IO MOJYYSHHUIO HOBOT'O 3HAHUS, €ro
UHTEpIpeTayy, NpeoOpa3soBaHUI0 M TNPUMEHEHUIO B DPA3JIUYHBIX YYEOHBIX M HOBBIX
CUTyaIUsX.

K xonmy o6yuenus B 8 kiacce npeamMeTHble pe3ylbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MMOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUI
AJIEMEHT, IIPOCTOE BELIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCHTENbHAS aTOMHasi M MOJIEKyJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas JO0Js1 XHUMHYECKOTO
3JIEeMEHTa B COEJUHEHUHU, MOJIAPHBIA 00BEM, OKCHJ, KHCIIOTa, OCHOBaHUE, COJIb,
ANEKTPOOTPHUIATEIIBHOCTh,  CTENEHb  OKUCJIEHUS,  XHUMHUYECKass  peakius,
KJacCU(UKaLUs peaKluil: peakluu COCJAMHEHHUS, PEaKIUU PA3IOKECHHs, pPEeaKluu
3aMelIeHHs, peaklnu OOMEHa, 9K30- M JHAOTEPMUYECKHE pPEaKIHH, TEerJ0BON
ekt peakmmu, SAPO aroMma, ICKTPOHHBIA CJIOW aromMa, aTOMHAs OpOWTAIb,
pamuyc aToma, XMMHYECKasi CBS3b, MOJISAPHAs M HEMOJIApHAs KOBAJCHTHAsl CBS3b,
MOHHAsI CBA3b, NOH, KATUOH, aHUOH, PaCTBOP, MacCcOBasi J10JIsI BeIECTBA (IIPOLIEHTHAS
KOHIIEHTpAIUs1) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHITHI M NMPUMEHSITH 3TH
MOHSATUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAICHUH;

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY MJIsi COCTaBJIeHUS (DOPMYN BEIECTB U
YpaBHEHUN XUMUYECKUX PEAKIUM;

OTIPE/IeNIATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETICHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COeIuHEHUH 1o ¢opMynaM, BUJ XUMHUYECKOW CBS3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCTMHECHUSIX

packpsiBaTh cmbich [lepuoanueckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTpUPOBATH
MOHUMaHHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKHX 3JIEMEHTOB OT UX
nonoxeHuss B Ilepmonnueckoil cucreme, 3aKOHOB COXPaHEHUsI MacChl BEUIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;
OMKCHIBATh M XapaKTepu3oBaTh TabOnuuHyi Qopmy I[lepuognueckoit cucTeMbl
XUMHUYECKHUX DJIEMEHTOB: paziinyaTh MOHATHUSA «TJIaBHAS MoArpymnmna (A-Tpymmna)y u
«mobounast noarpynna (b-rpynma)», manbie u OoJbIIME TEPUOIBI, COOTHOCUTH
0003Ha4YeHMsI, KOTOpbIe UMEIOTCs B Tabmwuie «[lepuoanueckas cucteMa XMMHYECKUX
sanemeHToB J[. 1. MeHieneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sjapa, oOllee 4YuciIO D3JIEKTPOHOB U
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SM);

KJIaCCU(UIIMPOBAaTh  XUMHUYECKHE  DJIEMEHTbl, HEOPraHMYeCKHe  BEeIEeCTBa,
XUMUYECKHE peakiuu (10 YUCITY M COCTaBY yYaCTBYIOIIMX B PEAKIIUH BEIIECTB, MO
TEIIOBOMY 3P DEKTY);

XapaKkTepu30BaTh (OMUCHIBAThH) OOIME XUMHUYECKUE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, TMOATBEpKJas OMNUCAaHUE MpPUMEpPaMU MOJEKYJSIPHBIX  YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaKLIUA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUI B Pa3IUUYHBIX YCIOBUSAX;



BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOI0 3JIeMEHTa M0 (hopMyJie COeTUHEHHS, MACCOBYIO JOJIIO
BEILIECTBA B paCTBOPE, POBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUU;
IIPUMEHATH OCHOBHBIE OIEpPALN MBICIUTEIbHON NEATEIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHeHHe, 00001IeHe, CUCTEMATH3AIHIO, KIIACCH(PHUKAIINIO, BRISIBICHUE TIPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JJISI U3Y4YECHUSI CBOMCTB BEILIECTB U XMMUYECKUX PEAKLUM,
€CTeCTBEHHO-HAy4YHbIE  METOAbl  MO3HaHWS —  HaOJIOJeHHE, H3MEpEHHUE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PealbHbII U MBICIICHHBI);

CleoBaTh IPaBWJIaM I[IOJIb30BAHMUSI XUMHUYECKOM Tmocynoil u  1abopaTopHBIM
o0opy/soBaHuEM, a TaKke MpaBUiiaM OOpallleHusi ¢ BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH [0 BBIMOJTHCHHUIO JIA0OPATOPHBIX XHMHUYECKUX OIBITOB IO
MOJTYUYEHUI0 M COOMpaHWIO Ta3000pa3HBIX BEMIECTB (BOAOPOAAa M KHCIOPOAA),
MNPUTOTOBJIEHUIO PACTBOPOB C OMNPEAECIEHHOM MAaCcCOBOW JOJEH PACTBOPEHHOTO
BEILLECTBA, IUIAHUPOBATb W  IPOBOJUTh XHMHYECKHUE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIETIOUEH M KUCIOT C IIOMOIIBI0 HHANKATOPOB (JIAKMYC,
dbeHondTanenH, METHIOPAHK U IPYTHE).

K xoniy o6yuyenus B 9 kjacce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHUUYECKUX MOHATHI: XUMUUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas peaKIusl,
XUMHUYECKas CBS3b, TEIUIOBOK 3(PQEKT peakiuu, MOJIb, MOJSIPHBIH 00BEM, pacTBop,
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, 3JEKTPOJIUTUYECKAs AMCCOLMALMS, PpPEaKIUu
MOHHOTO OOMEHa, KaTanu3aTop, XHMHUYECKOe paBHOBecHe, OOpaTUMble U
HEOOpaTUMBbIE peaKIuu, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUN, OKHCIUTENb,
BOCCTAaHOBUTENb, OKHCIEHHE W BOCCTAaHOBJIEHHE, AJJIOTPONHUs, amM(pOTEPHOCTH,
XUMHUYECKasi CBsI3b (KOBaJeHTHAas, WOHHAs, METaJUIn4yecKas), KpHUCTaJuInyecKas
pemeéTKa, KOppo3usi METAILJIOB, CIUIABbl, CKOPOCTh XUMHUUYECKOW PEaKLIMH, IPEAEIIBHO
nonycrumas koHueHntpanus I1/1K Bemecrsa;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHITHI M MPUMEHSITh 3TH
MTOHSITHUS TIPU ONMCAHHUH BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJiIsi COCTaBJIEHHUsS (POpPMyN BEIIECTB M
YPAaBHEHUN XUMMUYECKUX PEAKIUH;

OTIPENIETSATh BAJICHTHOCTh M CTENEHb OKHCICHUS XHWMHYECKHX DJJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAIECKHOCTh BEUIECTB K OINPEACIEHHOMY
KJIACCy COEAMHEHM 0 opMyaM, BUJ XUMHUYECKON CBsI3U (KOBaJleHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCAMHEHHSX, 3apsj] HMOHA MO0 XUMHUYECKOH
dbopmyIie, XxapakTep Cpeabl B BOJAHBIX PACTBOPAX HEOPTAaHWYECKUX COCAMHEHUH, THIT
KPUCTAJUTMYECKON PEETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIci [lepuoanyueckoro 3akona /. 1. MenzaeneeBa u 1IeMOHCTPUPOBATh
€ro MOHMMAaHME: OMMCHIBAThH U XapaKTepu30BaTh Tabmuunyto hopmy [lepuoaudeckoit
CUCTEMBl XMMHYECKHX DJIEMEHTOB: pa3iHuaTh MOHITHS «TJIaBHas moArpymnma (A-
rpynna)» u «mnobounas moarpymma (b-rpymma)», maneie w OOJNbIINE MEPUOJIBI,
COOTHOCUTh O00O3HAU€HHUs, KOTOpblE HMEIOTCS B NEPUOAMYECKO Tabmuie, ¢
YHUCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsj sijpa, o0Ilee YHCIo SJICKTPOHOB M PACHpPENEICHUE WX IO AJICKTPOHHBIM



CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB 3JIEMEHTOB M MX
COCMHEHUH B Mpe/esiaX MaJIbIX MEPHOAOB U INIABHBIX MOATPYIII C YUETOM CTPOCHUS
UX aTOMOB;

KJaccu(UIUpPOBaTh ~ XUMHUYECKHE  OJEMEHTHl, HEOPraHWYeCKHE  BEIEeCTBa,
XMMHUYECKHE peakluy (II0 YUCIly U COCTAaBy YYacCTBYIOLIMX B PEAKIIMU BELIECTB, 110
TEII0BOMY 3(h(heKTY, 10 N3MEHEHHIO CTENICHEH OKUCIIEHUS! XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME U ClEUU(PUUECKHE XUMHUYECKUE CBOICTBa
IPOCTBIX U CJIOXHBIX BELIECTB, IOATBEPKAasl ONMCAHUE IPUMEPAMU MOJIEKYJIISIPHBIX
¥ MOHHBIX YPaBHEHUN COOTBETCTBYIOUIMX XUMUYECKUX PEAKIINIA;

COCTABJIATh YPaBHEHUS HIIEKTPOJIUTUYECKON IUCCOLMALMU KHUCIIOT, IIENo4Yed u
COJICH, TIOJIHbIE U COKPAIIEHHBIE YPABHEHUS PEaKIii HOHHOTO 0OOMEHA, YpaBHEHUS
peakuuii, TOATBEPKIAIOINX CYHIECTBOBAHHE T'€HETHUECKOW CBS3U MEXIY
BEIIIECTBAMH Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa 3THX PeaKLuii;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHMS, BOZMOKHOCTH
IPOTEKaHUs XUMUYECKUX MIPEBPAILIECHUI B Pa3INYHbIX YCIOBUSAX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO U MOJISIDHYIO Macchl BELIECTB,
MacCOBYIO JI0JII0 XMMUYECKOT'0 3JIEMEHTA 10 (PopMyJie COeTUHEHUS, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, MPOBOIAUTH PACUYETHI [0 YPABHEHHIO XUMHUYECKON PEAKIINH;
coOuo/iaTh IpaBUja IOJb30BaHUA XHMMHUYECKOH IMocynol u 11abopaTOpHBIM
000pyIOBaHUEM, a TAK)KE MpaBWiIa OOpALICHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMH TIO0 BBINOJHEHHIO JITAOOPAaTOPHBIX XMMHUYECKHX OIBITOB  I10
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U yTIIEKUCIIOro rasa);
MIPOBOJIUTH PEAKITUH, TIOATBEPKAAIOIINE KAUeCTBEHHBII COCTAB Pa3IMYHBIX BEIIECTB!
pacrio3HaBaTh ONBITHBIM NMYTEM XJIOPHI-, OpOMUA-, HOAKU[-, KapOoHaT-, (ocdart-,
CHIIMKAT-, Cyab(aT-, THIAPOKCUI-UOHBI, KaTHOHHl aMMOHHUS W HWOHBI HM3y4YEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;
NPUMEHSITh OCHOBHBIE OIEPAIlMU MBICIHTEIBHON JEATEIHPHOCTH — aHAIN3 M CHHTE3,
CpaBHEHHE, 00O0O0IIEeHUE, CHCTEMATH3AIHIO0, BBISBICHHE MPUYMHHO-CIIEICTBEHHBIX
CBsi3el — JUId M3y4eHMs CBOWCTB BEUIECTB M XMMHUYECKHUX PEAKIMUH, eCTECTBEHHO-
Hay4yHble METO/Abl TO3HAHWUS — HaOJIOJEHHe, HW3MEpPEeHUue, MOJEeIUPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICIEHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIE (LM (POBbLIE)
KoHTpoJibHbIe IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pazpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMHs — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 bubnuoreka [{OK
' NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
12 BeitectBa 1 xumMu4eckue 15 1 bubnunoreka LIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20

Paznen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB

21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 okcHuaax https://m.edsoo.ru/7f41837¢
99 Bonopoa.Ilonsitue o 8 bu6mmoteka IIOK
' KHCIIOTaX M COJISIX https://m.edso0.ru/7f41837¢c
53 Bopa. PactBopsl. IlonsiTue 5 1 bubmmnoreka HOK
00 OCHOBaHUSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCCBI
2.4 HEOPraHUYECKUX 11 1 Bubmmorexa HOK
. https://m.edsoo.ru/7f41837c
COCTMHCHU I
Hroro mo pazneny 30

Paspnea 3. Ilepnonnueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHUU



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

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XHMHYECKHUX 3JIEMEHTOB /. 7 bubamorexa LIOK
https://m.edsoo.ru/7f41837c
N. Mennene-eBa. CtpoeHue
aroma
XuMUu4ecKas CBI3b.

3. OKuCIUTEIBHO- 8 bu6nmoreka [IOK
BOCCTaHOBUTEJILHBIE https://m.edsoo.ru/7f41837c
peaKIuu

Uroro no pazneny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabubie IIpakTudeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pa3znes 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
[loBTOpEeHue u yrayOnenue 3HaHUN bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [JOK
' XUMHYECKMX PEaKIUii https://m.edso0.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubnuorexa [JOK
1.3 8 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 bubnuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
| oo m——
' PYHIHL 2-CP https://m.edsoo.ru/7f41a636
COEIMHEHUS
| o |
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
WX COCJIMHCHUS
e | e m— ]
' ) PYTIEL poA https://m.eds00.ru/7f41a636
KPEMHUH B WX COCAMHCHUS
Hroro no paszneny 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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO01Ke CBOMCTBA METAILIIO 4 Bubmiorexa LIOK
. He CBOWCTBA MET B
= . https://m.edso0o.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiimue Metasuibl ¥ UX COSIUHEHUS 16 https://m.edso0.ru/7f41a636
Uroro mo pazneny 20
Pasnen 4. Xumus u okpy:xamomas cpeaa
41 BemectBa 1 maTepuansl B KU3HU 3 bu6mmoreka [IOK
' 4eJloBeKa https://m.edso00.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE BpeMms 3 bubmorexa HOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N Koanvecrso yacos Nara D1eKTpoHHbIe HUPPOBLIE
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTbI padoThbI pecypcnl
[Ipenmet xumuu. Ponp xumuu B
1 JKM3HM denoBeka. Temma u 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d210c
BEIICCTBA
2 IlonsaTne o MeTomax 1Mo3HaHUS B 1 bu6nmorexa LIOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
«[IpaBumna paboTsl B
3 J1a6popaT0pfm 1 TPUEMBI 1 bubmroreia LIOK
https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM
4 UucTele BemecTBa 1 CMECH. 1 bubmmoteka IIOK
CriocoObI pa3zienieHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Paznenenue cmeceit (Ha 1 bubmuoreka [IOK
pUMepe OYUCTKU TTOBAPSHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYITBI 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUE DTIEMEHTHI. 3HAKH BuGmorexa LOK
7 (CUMBOJIBI) XUMUYECKUX 1

9JICMCHTOB

https://m.edsoo.ru/ff0d2be8



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

bubnunorexa LIOK

8 [IpocTeie U CIIOXKHBIE BEIIECTBA https://m.edsoo.ru/f0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE Bubmmorexa IOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 BEIIECTB. XUMHYECKas (hopmyIa. bubmuorexa [IOK
BanenTHocTs aTOMOB https://m.edsoo.ru/ff0d2eae
XHMHYECKUX AJICMEHTOB
OTHOCHTENIbHAS aTOMHAs Macca.
11 OTtHOcuTENnbHAS MOJIEKYJISIPHAS bubanorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 1011 XUMHYECKOIO bubnunoreka LIOK
3JIEMEHTA B COECIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomngectBo BemecTtBa. Mob. bubnunoreka LIOK
Monsipaast macca https://m.edso0.ru/ff0d5230
14 du3znueckrue U XUMHUUECKHUE bubnmorexa LIOK
SIBIICHHSI. X MMHUYECKas peaKIIust https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 yCIIOBHS
15 HII))OTeKaHI/ISI )}(II/IMI/IquKI/IX bubmmorexa LIOK
N https://m.edsoo.ru/ff0d3al6
peakuuit
3aKOH COXpaHECHHS MaCChI
16 BEIIECTB. )I;I/IMI/IIIGCKI/IG bubmorexa HHOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brruncnenus: konuuecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM Bubmmorexa IOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKITUi
18 Krnaccudukanus XuMruueckux bu6nunoreka LIOK

peakuuii (coequHeHus,

https://m.edsoo.ru/ff0d3f34



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
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

pasioKeHus, 3aMeIICHNS,
oOMeHa)

M. B. JIOMOHOCOB — y4€HBIN-

bubnunorexa LIOK

19 DHIHICIOHEATCT. O6O6erHHe " https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHUH
KonTponbnas padora Nel mo
20 TCMCT]iBeIHCCTza A XUMHUYECKUE bubmorexa OK
https://m.edsoo.ru/ff0d4290
peaKIum
Boznyx — cmech razos. Coctas
21 B03;;,xxa. Kucnopox — snemeHt bubmmorexa [IOK
https://m.edsoo.ru/ff0d448e
u pocToe BemiecTBo. O30H
Du3NYeCKUue U XUMUICCKHEC
29 CBOMCTBA KHCJIOpOJia (peaKIuu bubanorexa [JOK
OKHCIICHHS, Topenue). ITousTue https://m.edsoo.ru/ff0d4614
00 okcugax
Crioco0bl mostyueHus: KUCIopoaa
93 B JJaboparopuu u bubmmnoreka HOK
npombinuieHHOCTH. [Ipumenenue https://m.edsoo.ru/ff0d497a
KHCIIOpOo/ia
TennoBoii 3¢ ekt xumMuueckon
€aKIUH, TIOHSATHE O
24 EepMI(l)XI/IMI/IIIGCKOM ypaBHEHUU bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX
peaKnusax
Tomnuso (Hed Tk, yroib u Butmorexa LIOK
25 MeTaH). 3arps3HeHHE BO3/yXa,

CIOCOOBI €T0 MPEIOTBPAIICHHS

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

[Ipaktuyeckas padora Ne 3 o
teme «[lonmydenue u codupanue

bub6nmoreka [IOK

26 KHCJIOPO/Ia, H3y4EHHE €T0 https://m.edsoo.ru/ff0d4ae2
CBOWCTB»

Bonopox — snemeHT u npocroe

27 Beui[efﬂfo. Haxoxnenue 113) Bubmmorexa HOK

https://m.edsoo.ru/ff0d4dd0
pupoe
Du3nYeCKue U XUMUICCKHEC
28 CBOICTBa BOJOpO/IA. Bubmmorexa HOK
https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa

29 [ToHsITHE O KUCIIOTAX U COMSAX bubmroreia LIOK

https://m.edsoo.ru/ff0d50d2

30 CrniocoOsl nmostydeHus BOAOPOIa B bubanorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpaxTuueckas padora Ne 4 o

31 teMe «llonydyenue u cobupanue bubnmnoreka HOK
BOJIOPO/Ia, M3YUYECHHUE €T0 https://m.edsoo.ru/ff0d4f42
CBOKWCTB»

32 MounsipHblii 00BEM ra3oB. 3aKOH bubmmnoreka HOK
ABorapo https://m.edsoo.ru/ff0d542e
Brruncienus o0bEma,

KOJIMUYECTBA BEIIEeCTBa ra3a 1o bubnmnorexa [JOK

33
€r0 U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA W 00BEMY
Brruncnenus 006EMOB ra3oB 1Mo

34 YPaBHEHHUIO PEaKIIMu Ha OCHOBE bubmmoreka [JOK

3aKOHA 00BbEMHBIX OTHOIIECHUI
rasosn

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
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duznueckue 1 XUMHUYECKHE

bubnunorexa LIOK

35 CBOCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. ITonsitue 00 bubnuorexa [JOK
MHJIIKATOpaXx https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.

37 Hacrpimienabie 1 HeHACBIIIEHHBIE bu6numoreka [IOK
pactBOpbl. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padorta Ne 5 o
teme «IIpurorosnenue

38 paCTBOp(l;)B C onpeaenEHHOM bubmroreia LIOK

. . . https://m.edsoo.ru/ff0d5eba
MacCcOBOH J0Jiel pacCTBOPEHHOTO
BEIIIECTBAY
Kontponbnas padota Ne2 1o
39 TEME I:(KI/ICJ'IOpl:)I[. Bomopo. bubmmorexa [IOK
https://m.edsoo.ru/ff0d6342
Bona»

40 OKCHUIBI: COCTaB, bubmmoteka IIOK
KJaccu(UKaIus, HOMEHKIAaTypa https://m.edsoo.ru/ff0d664e
ITonyyenue U XUMHUYECKHUE

41 CBoﬁ}::iBa KHCJIOTHBIX, OCHOBHBIX bubamorexa LOK

’ https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCHUJIOB

42 OcHOBaHUS: COCTaB, bubnuoreka [{OK
KJaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue u xumu4eckue bubmuortexa [IOK
CBOICTBa OCHOBaHUI https://m.edsoo.ru/ff0d67ca

44 KucnoTtsr: cocras, but6mmoreka [IOK

KJaccuukanms, HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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[Tonyyenue u xummudeckue

bubnunorexa LIOK

45 CBOMCTBA KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 cnocoérfl) HIE)JIyTI)eHI/ISI P bubmmorexa LIOK
. https://m.edsoo.ru/00ad9474
XUMHYECKHE CBOMCTBA
[TpakTrueckas padota Ne 6.
Pemenue skciepuMeHTAIBHBIX
47 3a7a4 110 TEME <?OCHOBHLIe bubmorexa HOK
https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAHUYECKUX
COEIMHECHUIN»
['eneTnyeckas CBsI3b MEK
48 KJIacCaMu HeopraHI/IquKHI;y bubmroreia LIOK
. https://m.edsoo.ru/00ad9a50
COCTUHEHU I
49 O000I11IeHIE U CUCTEMATHU3AIUS bu6nmorexa LIOK
3HaAHUI https://m.edsoo.ru/00ad9cb?2
Kontponbnas padota Ne3 mo
50 TeMeTI: OCHOBHi)Ie KJIaCChI bubamorexa LOK
o https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCTUHEHHI
[IepBble monBITKN
51 KJIaCCU(UKALUN XUMUYECKUX bubnmnoreka HOK
anemeHTOB. [ToHsITHE O TpyITax https://m.edsoo.ru/00ad9ffa
CXOJHBIX IJICMCHTOB
[Iepuoanueckuii 3aKOH U
59 [lepuoanueckas cucrema bu6muoreka [JOK
XUMHYeCKHX 3ementoB [I. U. https://m.edsoo.ru/00ada52c
Menneneena
bu6nunorexa LIOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTas

bubnunorexa LIOK

>4 aTOMHBIX siaep. M3oTors https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX
55 000J10Y€K aTOMOB AJIECMCHTOB bubnuorexa [JOK
[Mepuoanyeckoii cucremsr /. U. https://m.edsoo.ru/00ada6bc
MenpeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KCHUIO B bubnuorexa [{OK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menpeneena
3navenue [lepuoguieckoro
57 3aKOHa Ui Pa3BUTHUS HAYKU U bubmuoreka [{OK
npaktuku. J{. 1. Mennenees — https://m.edsoo.ru/00ada96e
YVYEHBIH, Tearor U rpak1aHuH
58 DNeKTpOOTPULIATEIbHOCTh bubnnorexa [JOK
aTOMOB XMMHYECKUX JICMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka IIOK
59 Hontast Xumirecias cesh https://m.edsoo.ru/00adac34
60 KoBasienTHas nonsipHas bubmmnoreka HOK
XMMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHast bubmuoteka [IOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 (CTemeHD OKHCIeHIA https://m.edsoo.ru/00adae28
63 OKHCIIUTENTHEHO- bubnuotexa [JOK
BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo.ru/00adb076
bu6nunoreka LIOK
64 OKucauTenu U BOCCTAHOBUTEIIH

https://m.edsoo.ru/00adb076
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KonrtponsHas padora Ne4 mo

65 teme «CTpoeHue aToma. 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb486

XHUMHYECKasi CBA3b)»

66 PezepBublit ypok. O6o01eHue u 1 Bu6muoteka [JOK
CUCTEMATH3AIMS 3HAHMM https://m.edso0.ru/00adb33c

67 PesepBHbIil ypok. O60011IeHIE 1 1 bubmuorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ad9ch?2

68 PesepBHrlit ypok. O60011eHNE 1 1 bu6nmorexa LIOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bcero U3YyYeHUS
padoThI padoThI pecypcel
[lepuoanueckuii 3aK0H.

1 [lepuoanueckas cucrema 1 bu6nmoreka [IOK
XUMHYECKHX 351eMeHToB J1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

5 CBOMCTB XUMHYECKUX 1 bubnuoreka [{OK
9JIEMEHTOB IIEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MEepPHOJIOB

3 ﬁ;ﬁiﬁ:fj;:ﬂ 1 1 bubnuoreka [{OK

https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEILECTB
Buasr xumudeckoi CBSI3U U
4 TI/II'JIIBI KPUCTAJUIMYECKUX 1 bubnuorexa LIOK
. https://m.edsoo.ru/00adbac6
pEemETOK
Kontponbnas padota Nel mo

5 teMe «lloBTOpeHune n 1 1
yriyoJieHne 3HaHUH OCHOBHBIX
pa3ziesoB Kypca 8 Kaccay
Knaccudukamms XuMraecKux

6 peaKHI/IIgI) o ;Ia?,J'II/ILIHBIM 1 bubmmorexa LIOK

https://m.edsoo.ru/00adbcb0
MpU3HAKaM
7 ITonsatue o ckopoctu 1 bubmuoteka [IOK

XUMHYECKOMN pCaKkmuu.

https://m.edsoo.ru/00adbe9a
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IIoHsTHE O TOMOT€HHBIX B
TCTECPOICHHBIX PCAKIUAX

IlousTHe 0 XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIMSIIOLIME HA CKOPOCTh

bubnunoreka LIOK

8 XMUMHUYECKOU peaKiuu 1 https://m.edsoo.ru/00adc28c
MTOJI0KCHUE XUMHUUECKOTO
paBHOBECHUS
9 OKHCIIHTEIIBHO- bubnuorexa [{OK
BOCCTAHOBUTEIIbHBIC PEAKIIUH https://m.edsoo.ru/00adcade
Teopust 3EKTPOIUTHYECKOM
10 I[Hcfounaunn.pCHnLHHe u bubmorexa HOK
https://m.edsoo.ru/00adcd68
cJ1a0ble AIEKTPOJIUTHI
11 Honnble ypaBHEHHsI peakui bubmmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT
1 OCHOBaHHH B CBETE
12 MpeJICTaBICHHH 00 bubmorexa HHOK
. https://m.edsoo.ru/00add5d8
ANEKTPOTUTUYECKOM
JIUCCOITHAITIN
XuMHUYecKre CBOMCTBA COJICH B
13 CBETE MpeACTaBICHUHN 00 bubmuoreka [IOK
AIIEKTPOTUTHIECKOM https://m.edsoo.ru/00add8b2
JIUCCOITUAITAN
14 [TonsiTHE O TUIpONIH3E CONEN bubmorexa I[IOK
https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK

3HAHUH

https://m.edsoo.ru/00addd12
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[IpaxTuueckas padora Ne 1.

16 «Pelerie bubnunoreka LIOK
https://m.edsoo.ru/00addbfa
AKCTIIEPUMEHTAIBHBIX 33729
KonTtponpsHas padora Ne2 mo
17 TeMe «DJIEKTPOIUTHYECKAS Bu6mmoteka [JOK
Jqucconuanusa. XMMHUECKHE https://m.edsoo.ru/00addecO
PEaKIMK B PaCTBOPax»
OO0m1as xapakTepuCTUKa
18 raJII:reHOBF.) XHMI;IquKHe buomiorexa LIOK
. https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MIpUMEPE XJI0pa
XmopoBogopoa. CossiHast
19 KHCIIOTa, XUMHUYCCKHE bubmuoreka [{OK
CBOMCTBA, MOJy4YCHUE, https://m.edsoo.ru/00ade104
IPUMCHCHUE
[TpakTiueckast pabota Ne 2 o
20 teMe «llonydenue comssHon bubmuoteka [IOK
KUCIIOTBI, H3y4YeHHE €€ https://m.edsoo.ru/00ade348
CBOWCTB»
Borurcnenus o ypaBHeHUAM
21 XAMHUYECKUX PEaKLUi, eCIu bubnunorexa LIOK
OJIMH M3 PEarcHTOB JIaH B https://m.edso0.ru/00ade4388
M30BITKE
29 OO01mas xapakTepuCcTHKa bubmmoreka [JOK
aneMeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AnoTponHbie MOIU(UKAITIN
93 cepsl. Haxoxenue cepsl u eé bubnuotexa [JOK

COEJIMHEHUH B IPUPOJE.
XUMHUUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/00ade64a
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CepoBoaopoj1, CTpOCHHUE,

24 bu3HYecKre U XUMHUIECCKHE bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcuppl cepsl. CepHas
o5 KHCTI0Ta, PUBNYCCKUE U bubnunoreka LIOK
XHMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIIUH,
JIC)KAIIKE B OCHOBE
IIPOMBIIIICHHOTO CrIoco0a
26 HgnyquI/m CEpHO KHUCIIOTHI. Bubmmorexa IOK
https://m.edsoo.ru/00adec8a
XHUMHYECKOE 3arps3HEHUE
OKpYXKAaroIIel cpebl
COCTMHCHUSMU CEPBI
97 Brrunciaenue MmaccoBoii 10Im bubnunoreka LIOK
BBIXOJIa TIPOJIyKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa
a1eMeHTOB VA-rpymmsl. A30T,
28 paCHPOCTpaHeHI/IIe)}l;HHpI/IpO)Ie, bubamorexa LOK
https://m.edsoo.ru/00adeea6
(duU3HYECKUE M XUMUICCKHEC
CBOICTRBA
AMMHaK, ero pu3nYeCKue 1
29 XI/IMI/I‘—IeC’KI/Ie c(bl;oﬁCTBa bubamorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJTyYeHUE ¥ IPUMEHEHUE
[IpaxTuueckas padora Ne 3 o BuGmiorexa 1IOK
30 teme «llonmyueHne ammuaka,

W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo0.ru/00adf180
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A3oTHas KHCIO0Ta, €€

31 bu3HYecKre U XUMHUIECCKHE bubmmorexa LIOK
. https://m.edso0.ru/00adf306
CBOIICTBA
Hcnonp3oBanue HUTPATOB U
COJIEH aMMOHHS B Ka4E€CTBE
39 MHUHEPAJIbHBIX YI00pCHHA. Bu6mmoteka [JOK
XUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adf518
OKpY’KaroIIen cpeibl
COCIMHEHUSIMH a30Ta
®dochop. Okcun dhocdopa (V) u
33 docdopHas Kuciora, bubmmoreka [JOK
bu3nUecKre ¥ XUMHUCCKHIE https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJyYCHHE
Hcnons3oBanue pochatos B
34 Ka4eCTBE MUHEPAJIbHBIX Bbu6mmoteka [IOK
yao0peHuii. 3arpsisHeHHe https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu
Yraepon, pacipocTpaHeHHUE B
35 anpI())JlJ; E)I/ISI/II‘)IeCKII)/Ie u bubmmorexa LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOWCTBA
Oxkcunsl yriaepoaa, ux
W3WYECKUE U XUMUYIECKUE
36 g)BOﬁCTBa. DKoJIOTHYecKHe bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
37 VYronbHast KUCHOTA U €€ CONu Bubmmorexa LIOK
https://m.edso0.ru/00ae006¢
38 [IpakTuueckas padora Ne 4 o bubmuoteka [IOK

teme "[lonydyeHnne yriekucnoro

https://m.edsoo.ru/00ae027¢e



https://m.edsoo.ru/00adf306
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

rasza. KauectBeHHas peakuus Ha
KapOoHaT-HOH"

[TepBoHauanbHBIE MOHATHS 00

39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 KpemHunii u ero coemuHeHus bubmmorexa OK
https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5.
41 Penenune skcriepuMeHTaIbHBIX bubnnoreka [JOK
3aj1a4 1o teMe «Baxnelmme https://m.edsoo.ru/00ae0bf2
HEMETaJIBl U UX COCAUHCHHMS
KontponbHas pabora Ne3 1o
42 TeEME I(iBaxcHeﬁpmHe HEMETAaJUIBI bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
U UX COCAUHCHHS
OO61as xapakTepucTUKa
XAMHYECKHUX DJIEMEHTOB —
MeTauioB. MeTaminyeckast
43 CBSI3b U METaININYeCcKas bubamorexa LOK
. https://m.edsoo.ru/00ae103e
KpUCTaJUTMYECKasl pelIéTKa.
dusnyeckue CBOMCTBA
METAJIJIOB
XHUMHUYECKHE CBOICTBA
44 METAJLIOB. bubnunotexa LIOK
DIEKTPOXUMHUUECKUH psifl https://m.edsoo.ru/00ae1156
HANPSDKEHUH METaJlIOB
O61mure crnocoOb! MOTyYeHUs
45 MeTai1oB. CIjIaBhL. but6mmoreka [IOK

Brrunciaenus mo YpaBHCHHUAM
XUMHUYCCKUX peaKI_II/II\/'I, €Clin

https://m.edsoo.ru/00ael1156



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

OIWH U3 pCarcHTOB COACPKUT

pUMeCcH
46 [TonsiTHE O KOPPO3UH METAIIIOB buomorexa LIOK
https://m.edsoo.ru/00ae1278
bu6nmoreka [IOK
47 [lenousbie MeTaLIb https://m.edsg).ru/Oan14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS bubmmoreka [JOK
U KaJus https://m.edsoo.ru/00ae14b2
49 [Ilenoyno3eMeNIbHBIE METATIIIBI bubnuorexa [JOK
— KaJIBIIUH ¥ MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiiinme coeiuHeHNA bu6nunorexa LIOK
KaJIbIIHs https://m.edsoo.ru/00ae15e8
51 O606I£IGHI/I€ U CUCTEMaTH3aIs
3HAHUU
59 JKEcTKOCTh BOABI U CITOCOOBI €& bubmmoteka IIOK
yCTpaHECHUS https://m.edso00.ru/00ae1886
o | e S
. \ https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTPaHEHUS
54 P — bubmmoteka IIOK
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBONCTBA OKCH/IA bubmmnoreka HOK
Y THJIPOKCH]IA https://m.edso00.ru/00aelc64
bubnunorexa LIOK
5 Keseso https://m.edscI)lo.ru/Oan1d86
57 OKCcHIBI, THAPOKCUIBI U COJIHA but6mmoreka [IOK

xenesa (1) u xenesa (111)

https://m.edsoo.ru/00ae35e6
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O00011eHUE U CUCTEMATU3ALMS

58 .
3HaHUH’
[IpaxTuueckas padora Ne 7.
Pemenne skciepuMeHTAIBHBIX Bu6muoteka [JOK
59 .
3a1a4 1o Teme «Baxueiiime https://m.edsoo.ru/00ae3de8
METAaJUIbI U MX COCAMHEHHS»
Brrancnenus no ypaBHEHUSIM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH W3 PEarceHToB JIaH B
60 H§6BITK61::/IJII/I COI[epiIKI/IT bubmorexa HOK
https://m.edso0.ru/00ae1750
npuMecu. Beraucienuns
MacCcOBOH JOJIH BBIX0JIa
MPOJYKTA PeaKuu
61 O06o00mIeHne U cUCTeMaTU3aIHs
3HAHUH
KonTponbnas pabota Ne4 mo
62 TeMe «BaxkHelie MeTaibl 1
UX COCTMHEHUS)
BemecrBa u maTepuansl B bubnmnorexa [JOK
63 .
[MOBCEIHEBHOM KU3HU YeJIOBEKA https://m.edso0.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HeHue bubmmnoreka HOK
OKpYXKaIoIIel CpeJibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHuu bubmuorexa [IOK
9KOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001eHNEe bubmuorexa [IOK
M CUCTEMATHU3AINS 3HAHUA https://m.edsoo0.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNEe bu6muoreka [JOK

¥ CHCTEMAaTH3aIns 3HaHUH

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



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 PesepBHblit ypok. O6001meHne 1 Bu6muotexa [JOK
W CUCTEMATHU3AUS 3HAHUN https://m.edsoo.ru/00ad9ch?2
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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




		2023-09-01T08:32:59+0400
	Чигарева А.А.
	Я являюсь автором этого документа




