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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa MO XUMHHM OCHOBHOTO o00IIero ooOpa3oBaHus (yriryOJEHHBIH YpPOBEHB)
COCTaBJieHa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHS OCHOBHOI 00pazoBaTelbHOMN
porpamMmMbl  OCHOBHOTO o0Omiero oOpasoBanusi, npeacraBieHHbix B @I'OC OO0, c yderom
denepanbHO paboueil mporpaMmbl BOCIIUTAHHUS.

ITporpaMma o xumuu pa3zpaboTaHa C LEJIbI0 OKA3aHUS METOAUYECKON ITOMOIIYU YUYUTEI0
B CO3JIaHNH paboueil mporpamMmel 0 y4eOHOMY MpPEIMETY.

[IporpaMmma mo xuMHuHM Ja€T MpEACTaBICHUE O LENIX, OOIIe cTpareruu OoO0y4deHws,
BOCIIUTAHUS W PAa3BUTHS OOYyYalONIMXCA CpPEACTBAMU Y4YeOHOTro TpeaMeTa, OIpeesnseT
00s3aTeNbHOE IIPEIMETHOE COJEPIKAHUE, €r0 CTPYKTYpY IO pa3zesiaM U TeMaM, paclpeacieHue
0 KJaccaM, pPEKOMEHJYEMYI IIOCIEI0BAaTEIbHOCTh HU3YYEHUS XUMHM C  Y4E€TOM
MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBs3€H, JIOTMKH Y4eOHOIro Mpolecca, BO3PACTHBIX
0ocoOeHHOCTel o0yyaromuxcs. B mporpamMmme Mo XMMHH YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeaMera B peain3alud TpeOOBaHMK K IUIAHUPYEMBIM JIMYHOCTHBIM, METalpeAMETHBIM |
IOpeIMETHBIM pe3ynbTaTaM oOydeHuss W B (OPMUPOBAHMHM OCHOBHBIX BHIOB y4eOHO-
MO3HABATENIbHON eATEIbHOCTH 00yYaIOUIerocs M0 OCBOSHUIO YUeOHOTO COIeP KAHMUS.

W3ydyeHne XMMHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs OpPUEHTUPOBAHO Ha
OOMIEKYIbTYpHYIO  TOATOTOBKY, HEOOXOAMMYIO JUIsi  BBIPAaOOTKM  MHPOBO33PEHUECKUX
OPUEHTHUPOB, Pa3BUTHSI HMHTEUIEKTyaJIbHbIX CIOCOOHOCTEM M HMHTEPECOB OOy4aroummxcs, Ha
MPOJOHKeHHE 00yUeHHUs Ha YPOBHE CpPeIHEro 00I1ero oopa3oBaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHUpPOBaHUS MUPOBO33pEHUsT 00y4daroerocs, ero
IIPEJICTAaBICHUN O MaTEpUAIIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPalOT (HOPMUPYEMbIE XUMHUEN
IPECTaBICHUS O MIPEBPAILECHUSIX YHEPTUU U BEUIECTB B IPUPOJIE, O MYTAX PEIICHHs III00aTbHBIX

npobjaeM  yCTOWYMBOIO  pa3BUTHS ~ 4YEJIOBEYECTBA  —  CBHIPbEBOM,  HHEPreTHYECKOM,
IPO/JIOBOJLCTBEHHOW  mpoOieM, MpoOJieMbl  SKOJIOTMYecKoHM  Oe3omacHocTH, Ipobdiem
3/IpaBOOXPAHEHMUSL.

N3ydenune xumun:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s camMoOpa3BUTHUA U (OPMUPOBAHUS
KYJIbTYpPBI INYHOCTH 00YUaIOIUXCs, UX 001Iel 1 QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHNE MBIIIJICHUSI U TBOPUYECKUX CIIOCOOHOCTEHW 00ydaromuxcs,
HaBBIKOB HMX  CAaMOCTOSTETRHOM  yueOHOW  JEATENBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
npoecCHOHANBHOM e TeNbHOCTH,

3HAKOMHUT CO CHEIU(UKON HAYUHOTO MBIIIJIEHUS, 3aKJIaIbIBAET OCHOBBI MPEACTABICHUN O
€IMHCTBE TMPUPOJIBI U YETIOBEKA, SIBJSETCS KJIIOYEBBIM ATAroM B (D)OPMUPOBAHUH €CTECTBEHHO-
HAyYHOU IPaMOTHOCTH O0yUaIOLUXCS;

CcrocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHWSAM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOW BKJAJ B DKOJOTHYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHWss B OOYUYEHWU XUMHUHU 00eCTedyMBArOTCS CHEIU(PUKON colepsKkaHus
MpeaAMeTa, KOTOPBIM SIBISIETCS MEAArorMuecky aJanTHPOBAHHBIM OTPAKEHUEM OIPEAEIEHHOTO
JTarna pa3BUTHs XUMHUH.

VYrnyOnéHHbIi Kype XMMHUH OCHOBHOTO 00111eT0 00pa3oBaHMs OPHEHTUPOBAH HA OCBOCHHUE
00y4JarOIMMHUCS CHCTEMBI MEePBOHAYAIBHBIX MOHATHI XUMHUHU, OCHOB HEOPTaHMYECKON XHUMUH,
OCHOBOTIOJNIATAIONINX TPEJICTaBICHUN OOIMIe XUMHUM U OTACTBHBIX 3HAYUMBIX TTOHSTHI
OPraHUYEeCKON XUMHH.

CrtpykTypa coaep:kaHMsl MPOTPaMMbI MO XMUMHUU C(HOPMHUPOBAHA HA OCHOBE CUCTEMHOIO
noaxoAa K e€ uaydenuto. CojaepxaHue CKJIAJAbIBACTCS W3 CHUCTEMbI MOHATHUM O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHSATUH O XUMHUYEeCKoW peakiuu. OOe 3TH CHCTEMBI
OpraHM30BaHbl 110 MPUHIUITY MOCIEAOBATEIBHOTO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETUUYECKHUX
MIPEACTABJICHUI pa3HOrO YPOBHS:



ATOMHO-MOJIEKYJISIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

ITepuoanueckoro 3akona /.M. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

YUEHUS O CTPOSHUHU aTOMa U XUMUYECKOU CBSI3H;

MpeJICTaBICHUI 00 IEKTPOIIUTUYECKON TUCCOLMAIIMY BEIIECTB B PACTBOPAX;

0 XMMHUYECKOW KMHETUKE U TePMOJIUHAMUKE.

B ocHOBy TeopeTMYecKMX 3HAHMW TIOJOXKEHbl SMIHUPUYECKHA TOJTYYEHHBIE (DaKTHI.
Teopernueckne 3HAHHUS PA3BUBAIOTCS IIOCIENOBATEILHO OT OJHOTO YPOBHSA K JIPyromMy M
o0ecreunBarOT 00y4YaIOIUMCSl BOBMOXHOCTh OOBSICHSTH U TPOrHO3UPOBATH CBOICTBA, CTPOCHUE
1 00J1aCTH MPAKTHYECKOTO IPUMEHEHUS U3y4aeMbIX BEIIECTB.

OcBoeHnue cozep:kaHus MPOTrPaMMBbI 110 XUMHUH IPOUCXOAUT C HCIIOJIb30BAaHHEM 3HAHUH U3
paHee M3Y4YEHHBIX Y4eOHBIX MPEJAMETOB: OKpPYXKAIOIIMKA MHp, Ouonorus, (usnuka, MareMaTuka,
reorpadusi, TEXHOJIOTHsI, UCTOPUS.

[Iporpamma OCHOBHOrO 001Iero oOpa3oBaHus 1O XUMHH (yriayOJa€HHBIH YpPOBEHB)
OpUEHTHUPOBaHA Ha COXpaHEHUE (QYHIAMEHTAILHOTO XapakTepa o00pa3oBaHUsl, CHCHHPHKU
yuyeOHOTO TmpeaMera U OOecredeHWe YCHEeIHOro OOy4YeHHs Ha CIEAYIONIEM YpPOBHE
oOpa3oBanus. B mporpamme mo XHUMUU pealu3yeTcsl pa3BUBAONIAs M MpPaKTUYECKas
HAIPaBIEHHOCTh 00y4YeHUs XuUMUH, nuddepeHnumanus o0ydeHus, BKIOYaOMas TpodUiIbHy0
MOJATOTOBKY OOYdYaloOmIMXCS W TIOCIEAYIOIIee CaMOOIpeaesieHHe B BBIOOpPE HAampaBJICHUS
00y4eHHs B TPOPIILHBIX KJIACCAX.

YrnyOonéHHoe u3ydyeHHE XMMHH CIOCOOCTBYET peanu3alud 3a4ad MpodeccHOoHaNbHOM
OpUEHTAIlMM M HaIpPaBIIEHO HA MPEJOCTABICHHE BO3MOXKHOCTH KaXIOMY OOydaromeMycs
NPOSIBUTh CBOM HMHTEJUIEKTYaIbHBIE M TBOPYECKHE CIOCOOHOCTH TpPU H3YYEHHH Y4eOHOTO
npeaMera, HeOoOXOAMMBbIE Ui TPONOJDKEHHsS OOpa3oBaHHMs W JajbHEHIIEH TpymoBou
JESTEIIbHOCTH.

[Tporpamma mo xumuu (yriayOJ€HHBIN YpOBEHb) MpeAHA3HAu€Ha IS HCIONb30BaHUS B
0o0pa3oBaTeNbHBIX  OpPraHU3alMAX, peaTU3YIOUMX NporpamMmbl  AUQQPEpEeHIINPOBAHHOTO
(yrnyon€énHoro, mnpodUIBHOTO) H3YYEHHUs] OTACIbHBIX YYEOHBIX TMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMsI.

OO6pazoBarenbHble (YHKIIMU XUMHUU, U3y4aeMOil Ha yriyOJeHHOM YpOBHE, peaTu3yoTCs B
nporecce (GOPMUPOBAHUSA 3HAHHH OCHOB XMMHMUYECKON HAyKH Kak O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, OOJIACTH MPAKTHYECKON JEATEIHHOCTH YEIOBEKa M OJHOTO M3 KOMIOHEHTOB
MHPOBOM KYJIBTYphl. 3ajada y4eOHOro TpeAMeTa COCTOUT B (OPMHUPOBAHUU CHUCTEMBI
XUMHUYECKHUX 3HAHUN — BaKHEHIINX (haKTOB, MOHATUI, 3aKOHOB U TEOPETUUYECKUX IMOJOKCHHIA,
JTOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, f3blka HAyKH, B MPHOOIIEHUU K
HAyYHBIM METOJIaM ITO3HAHUS TIPU U3YUYECHUHU BEIIECTB M XUMHYCCKHX peakiuid, GOpMUPOBAHUU
¥ Pa3BUTHUH MO3HABATEIHHBIX YMEHUH M CIIOCOOOB NEATETHHOCTH W UX MPUMEHEHUU B y4eOHO-
MIO3HABATENBHOM U yueOHO-MCCIIEI0BATENIBCKOM J1eATeTbHOCTH, OCBOEHUH MpaBMl GE€3011aCHOTrO
0OpalleHus C BeleCTBAMU B TIOBCEIHEBHON KHU3HH.

Hean wu3yyeHHsi XHMHHM OTPKAIOT HANpaBICHHOCTh OOyYeHHS Ha pa3BUTHE U
camMopa3BUTHE JIMYHOCTH, GOPMUPOBAHNE €€ UHTEIUIEKTa U 00LIeH KyIbTYpHI.

W3ydeHne XUMHUH HAIIPABJICHO HA JOCTHKEHHUE CIEAYIOIINX [EIeH:

dbopMUpOBaHNUE WHTEIIEKTYallbHO Pa3BUTONM JTHUYHOCTH, TOTOBOM K CamM00Opa3oBaHUIO,
COTPYAHUYECTBY, CAaMOCTOSTEIBHOMY TIPHHSTHIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MCHSIOIIMMCS YCIIOBUSIM KU3HU;

dbopMUpOBaHHE CUCTEMBl XUMHUYECKUX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOU
KapTUHBI MUpa, KaK OCHOBBI JI MOHUMAaHHUS XMMHYECKON CTOPOHBI SIBICHHM OKPYKAIOLIETO
MHUPa, OCBOEHUE SI3bIKa HAYKH;

npuoOIeHne 00yJaromUXCsl K CaMOCTOSATEILHON MO3HABATEILHON U UCCIIE0BATEIIbCKOM
NESTENIbHOCTH, K HAayYHBIM METOJlaM TMO3HaHUsS, (OPMUPOBAHHWE MOTHBAIMM W PA3BHUTHE
CHOCOOHOCTEH K U3YYEHUIO XUMUH;

dbopmupoBanue 0o0mIeH (PYyHKIIMOHAIHPHOW U €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATH U OLICHUBATH SIBICHUS OKPY>KAIOLIEro MHUpPA, HCIONb3ys 3HAHUS U



ONBIT, TOJYYEHHBIE MPU H3YYEHUH XUMMH, NPUMEHATh MX IpH pelIeHMH NpolieM B
IIOBCEHEBHOM KU3HU U TPYJOBOM AEATEIBHOCTH;

pa3BuUTHE y OOy4aloIIMXCs WHTEpeca K HU3YUEHUI0 XUMHHM U cdepam IesTeIbHOCTH,
CBSI3aHHBIM C XMMHEH, MOTHBALUsl K OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOLIETO MpoQuis U
HalpaBJIEHHOCTH JaJIbHEHIIIEro 00y4eHus;

OCO3HAaHUE LEHHOCTU XUMHUYECKUX 3HAHUM B JKU3HM YEJIOBEKA, IIOBBIILICHUE YPOBHS
DKOJIOTUYECKON KYJIbTYPhl, HENPUATHE INEHCTBHUM, IMPUHOCSIIIMX Bpel OKpYXKalolled cpene u
310pOBBIO JIIOJICH;

nproOpeTeHne 0OydYaroUIMMHUCS OIbITa CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIHI), HEOOXOAMMBIX JJISl pa3IMYHBIX BUIOB ACATEIbHOCTH.

B yueonom niiane MAQY rumuazum Ne4( nns npoduiibHOTO 00ydeHHE BBEJICH KypC
«XuMus» Ui ydamuxcst 7 Kiacc, Ha yrIyOl€HHOe H3ydyeHUE Y4eOHOro Kypca «XuUMHUs»
oTBOAMTCS 68 YacoB (2 yaca B HEJEINIO).

Copepxanue yueOHOro Kypca

B cucreme ecrecTBeHHOHAy4yHOTO 00pa30BaHUs XUMUS KaK y4eOHBIN MpeIMeT 3aHUMAaeT
BOXHOE MECTO B TO3HAHWU 3aKOHOB MPUPOJbI, (OPMUPOBAHMH HAYUYHOW KapTHUHBI MHpA,
CO3JJaHMM OCHOBBI XMMHUYECKUX 3HAHUH, HEOOXOJUMBIX JIsl MOBCEIHEBHOM H3HU, HABBIKOB
3I0pPOBOTO M OE€30MacHOTO ISl YEJIOBEKA M OKPY’KAIOIIeH ero cpenbl odpas3a >KU3HH, a TaKXKe B
BOCIIUTAHUU SKOJIOTUYECKON KYIbTYPHI.

YcenemHocTe H3y4eHUST XHMHUM CBSI3aHA C  OBJIQJICHUEM XHMHUYECKUM  SI3BIKOM,
coONrofieHreM MpaBuil 0e30MacHOi paboThl MpPU BBIMOJHEHUH XHMHUYECKOTO JKCIEPHUMEHTA,
OCO3HAHMEM MHOTOYHUCIIEHHBIX CBA3€W XUMHHM C APYTUMU MPEIMETAMU IIKOJIBHOTO Kypca.

[IporpamMma BkItOUaeT B ce0si OCHOBBI HEOPTraHMYECKOW M OPraHu4ecKOW XHMHH.
['maBHOM wumeel mporpamMMbl SIBISIETCS CO3JaHHME 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHHUK IO
XUMUH, BBIPAKEHHBIX B (OpMeE, COOTBETCTBYIOIIEH BO3paCTy 00YJarOIIUXCS.

B copepxaHMM JaHHOTO Kypca MpPEACTaBICHbl OCHOBOIOJATAKOUIME XHMHYECKHE
TEOPETUYECKUE 3HAHMS, BKIFOYAIOIIUE U3YUYEHHUE COCTABA U CTPOECHUS BELIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHMS, IPOrHO3UPOBAHUE CBOMCTB BEILECTB, MCCIEAOBAHUE 3aKOHOMEPHOCTEH
XAMHMYECKUX MPEBPALICHUA W NyTEH YyOPaBICHUS HMHU B LEIAX I[IOJYyYEHUS BELIECTB U
MaTepHaIOB.

TeopeTH4ecKyr0 OCHOBY H3Yy4YE€HUsT HEOPraHMYECKOM XHWMHUHU COCTaBIIET AaTOMHO-
MoJIeKyJsipHoe ydenue, llepuoamueckuit 3akon .M. MennaeneeBa ¢ KpaTKUMH CBEACHUSMHU O
CTPOEHUU aToOMa, BHJAX XUMHUYECKOM CBS3M, 3aKOHOMEPHOCTSAX IMPOTEKAHUS XUMHUYECKUX
peaKkui.

Peanu3zamust gaHHON mporpaMMbl B TpoIlecce OOY4YEHHS TO3BOJIUT OOYUYaOLUMCS
YCBOUTH KITFOUEBBIE XUMUYECKHNE KOMIIETCHIINU U TTOHATH POJIb U 3HAYEHUE XUMHUU CPEAN APYTUX
HayK O IPUPOJE.

Nzyuenne mpenmera «Xumus» B 4dacTd (HOPMHUPOBAHHS Yy OOyUYAIOMIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHUS OOIIEHAYYHBIX METOAOB (HAONIOJCHUE, W3MEpPEHHUE, DKCIEPUMEHT,
MOJICIUPOBAHNE), OCBOCHHS MPAKTUYECKOTO TMPHUMEHEHHS HAyYHBIX 3HAHWNW OCHOBAaHO Ha
MEXIMPEAMETHBIX  CBS3AX ¢ npeameramu: «buonorwms», «['eorpadus», «Mcropus»,
«Jluteparypa», «MaremaTnka», «OCHOBBI 0€30MAaCHOCTH >KHM3HEAEATEIbHOCTHY, «Pycckuit
A3BIK», «DU3NKa», « IKOJIOTHSI.



OcHOBHOe coJep:;KaHue MPOrpaMMbl Y4eOHOro Kypca 7 kiacca

I'naBa I. XuMusi B ueHTpe eCTeCTBO3HAHUS

XuMus Kak yacThb ecrectBosHanus. [Ipexmer xumuu

XUMHUST — YacTh €CTECTBO3HAHMSA. B3aMMOOTHOIIECHUS YEJIOBEKAa W OKPYXKAlOIIEero Mupa.
[Ipeamer xumuu. @usnyeckue Tena u BeniecTBa. CBolcTBa BelecTB. [IpruMenenre BenecTB Ha
OCHOBE HX CBOMCTB.

Ha6uionenne M 3KCIepUMEHT KaK MeTO/Ibl U3YyYeHHUs] eCTeCTBO3HAHUS U XUMHUH
HaGmionenne kak OCHOBHOM METOJ MO3HAHMS OKPYKAIOIIEro MHpa. YCJIOBHS IPOBEICHUS
HaOmronenusi. [umore3a. DOxcmepumeHnT. BwiBoa. Crpoenme mamenu. Jlaboparopuss wu
obopyoBaHue.

MoaenupoBaHnue

Mogens, mozaenupoBanue. OcoOEHHOCTH MOJAEIMPOBaHUSA B reorpaduu, ¢usuke, OHOIOTUH.
Monenu B 6uonoruu. Myisbxu. Moaenu B ¢usuke. DnekrpodopHas MammHa. ['eorpadpudeckue
MOJeNU. XUMHUYECKHE MOJIENIU: MpeAMeTHble (MOAETM aToMa, MOJEKYJd, XHMHYECKUX U
IPOMBIIIJICHHBIX MTPOU3BOJICTB), 3HAKOBBIE, UM CHMBOJIBHBIE (CHMBOJIBI DJIEMEHTOB, ()OPMYIIBI
BEILIECTB, YPaBHEHUS PEAKLIHii).

XuMHuYecKHe 3HAKH U (POPMY.JIbI

XUMUYEeCKUH 31eMeHT. XuMU4yeckue 3Haku. X o0o3HaueHue, MpOU3HOIIEHUE. XUMUYECKHE
dopmynel  BemecTB. [IpocThie W ciokHBIE BemecTBa. MHIEKCHI W KO3(DPUIMECHTEHL.
KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTaB BEIIECTBA.

Xumus u pusuka

YHUBEPCAIBHBIN XapaKTeP MOJ0KEHUN MOJIEKYIIPHO-KUHETHYECKON TeopuH. [IoHATHS «aToM»,
«Monekyna», uoH». Crpoenue BemecTBa. Kpucramimueckoe COCTOSHHME — BEILECTBA.
Kpucrannmaeckue pemerku TBepAbIx BeniecTB. duddysus. bpoynosckoe npmxenue. Bemectra
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHHS.

AFpeFaTHbIe cocTosiHuA BelecTB. IloasaTHe 00 arp€raTHOM COCTOSIHUH BCIICCTBA. duznueckue
N XUMHWYCCKHUC ABJICHUA. Fa3oo6pa3HHe, KUJIKHEC U TBEPAbIC BCIICCTBA. AMOp(bHBIC BCIICCTBA.

Xumus u reorpadus

(ctpoenne 3emnu: Aapo, MaHTUs, Kopa. Jlutocdepa. MuHepanbl U TOpHbIE MOPOJBI.
Marmaruueckue U 0caJouHble (HEOpraHWYeCKWe W OpraHMyYecKHue, B TOM YHUCIIE U TOPIOYHE)
MIOPOJBL.

XuMus ¥ OM0JI0Tus

XVUMUYECKUN COCTaB KHBOW KJIETKH: HEOpraHuueckue (BoAa M MUHEPATbHBIE COJNH) H
oprannyeckue (OeKH, )KUPBI, YIIIEBOABI, BUTAMUHBI) BelIecTBa. buonornyeckas pojb BOJBI B
*KuBOH kietke. @otocuuTe3. Xnopodwuui. bronorndeckoe 3HaUeHUE KUPOB, OETKOB, I(QUPHBIX
MaceJ, YIJIEBOJIOB 1 BUTAMHHOB JIJISl )KU3HEIEITEIIbHOCTH OPTaHU3MOB.

KauecTBeHHBbIE peakiuu B XUMHHU
KauecTBeHnble peakiuu. Pacno3HaBaHHe BEIIECTB C MOMONIBIO KAY€CTBEHHBIX PEAKIUM.
AHanutrueckuit curaain. OnpenensieMoe BEIIECTBO U PEaKTUB Ha HETO.

I'nasa I1. MaremaTuka B XuMHH

OTHocHTEe/IbHbIE ATOMHASI U MOJIEKYJISIPHASI MACCHI

OtHocuTeNnbHAsE aTOMHAas Macca dJeMeHTa. MonekynsapHas Macca.  OmnpexaeneHue
OTHOCUTEIILHOM aTOMHOW MacChl XMMHUYECKUX dJeMeHToB mo Tabmuie . M. MeHnneneesa.
HaxoxieHne OTHOCHTENBbHOW MOJICKYJIIPHON Macchl 1Mo (GopMysie BEIIECTBA KaK CYMMBI
OTHOCHUTEJIBHEIX aTOMHBIX MacC, COCTaBJISIONIMX BEIIECTBO XUMHUYECKHUX DJIEMEHTOB.

MaccoBasi 107151 3/1eMeHTA B CJIO’KHOM BelllecTBe

[TonsiTe 0 MaccoBO#l A0JIe XUMUYECKOTO 3JeMEHTa (W) B CJII0)KHOM BEIIECTBE U €€ pacyeT 1o
dopmyne BemiectBa. HaxoxneHue ¢opmyiabl BelIeCTBa IO 3HAUEHUSIM MAacCCOBBIX JI0JIeH
00pa3yroIMX ero 3JIEMEHTOB (I ABYXYaCOBOTO H3yYEHUS Kypca).



Yucrele BelecTsa 1 CMecH

Yucteie BemectBa. Cmecu. ['ereporeHHble M romoreHHble cMmecH. ['a3000pas3Hble (BO3AYX,
MPUPOJHBIN Ta3), kuakue (HedTh), TBepabie cMeCH (TOpHBIE MOPOABI, KyJWHAPHBIE CMECH U
CHHTETUYECKHE MOIOIIIHNE CPEACTBA).

O0BeMHas 10J151 ra3a B CMeCH

Omnpenenenne 00beMHO nomu ras3a (¢p) B cmecu. CoctaB aTMOC(EpPHOTO BO3yXa U MPHUPOTHOTO
raza. Pacder oObema o1m raza B CMECH 110 €ro 00beMy, 1 Ha000pOT.

MaccoBasi 011 BelecTBa B pacTBope MaccoBas [10jsi BemiecTBa (1>>) B pacTBOpe.
Konnenrpanus. PacTBoputens M pacTBOpeHHOE BeIIECTBO. PacueT Macchl pacTBOPEHHOIO
BEILIECTBA 110 MAacCe PaCTBOPa M MacCOBOH J10JI€ PACTBOPEHHOT'O BEIIECTBA.

MaccoBas 10J11 npuMecei

[ToHsiTHE O YUCTOM BEIIECTBE U MpuMecu. MaccoBas 1o puMecu (W) B 0Opasiie HCXOIHOTO
BenlecTBa. OCHOBHOE BelecTBO. PacueT Macchl OCHOBHOIO BEIIECTBA IO MAacCe BEIECTBA,
COJIEpKAIIETO ONPEICICHHYI0 MACCOBYIO JOJI0 MPUMECEH.

I'naga I11. SIB1ennsi, mpoucxoasiiue C BelecTBAMMA
Pa3genenue cmeceii

CnocoObl pa3feneHusi cMmMeceii W OYHCTKa BellecTB. HekoTopele mpocTeiiinue crnocoObl
pasfeneHuss CMeceil: MpOCeMBaHWE, pa3leIeHHe CMeced IMOpPOIIKOB JKejle3a U Cephl,
OTCTaWBaHWE, JICKAHTAlMs, I[CHTpU(YrUpOBaHUE, pa3JCiCHHE C IOMOIIbIO JCITUTECIBLHON
BOpOHKH, punbTpoBanue. OuibTpoBaHUE B TAOOpaTOpHH, OBITY U T1a TPOn3BoJICTBE. [loHsATHE O
¢unsTpare. Ancopouus. [Tonsatue 06 agcopOiuu u agcopOeHTax. AKTUBHPOBAHHBIN yroJib KakK
BaXHEHIINI a7copOeHT. Y CTPOHCTBO MPOTHUBOTA3a.

JuCTHIUIALNSA, WIN NIeperoHKa.
Juctuisinuss  (meperoHka) Kak IPOLECC BbIIEIEHHMS BELIECTBA U3 JKUIKOM CMeEcH.
JuctunnupoBaHHas BoJia U 001acTH ee MPUMEHEHHUS.

Kpucrannuzanuss wiu BeinapuBaHue. Kpucrammmsanuss ¥ BblIapuBaHue B Jaboparopuu
(kpucTamu3atopsl U GpaphopoBbIe YAIIKK AJIS BBIIAPUBAHUS) U TIPUPOJIE.

[Teperonka nedtu. Hedrenpoaykrel. @pakiimoHHas MEPEroHKa KUIKOT0 BO3AyXa.

XHMHYeCKHE peaKIHU. Y CJI0BUS NPOTEKAHUS U NPEKPALICHNS XMMHYCCKHX PeaKIui
XVUMHYECKHE peaklMM KakK MpOLEecC MpPEeBpallleHrs OJHUX BEUIECTB B Jpyrue. Y CIOBHS
NPOTEKaHHUsS U TMPEKpaLIeHUs XUMUYECKUX peakiuil. CONnpUKOCHOBEHHE (KOHTAKT) BEILECTB,
HarpeBanue. Karanuzarop. UuruOurtop. YnpasieHue peakiusiMu TOPEHHUs.

IIpu3HAKH XUMHYECKHX PeaKuuu

[Ipu3Haky XWMHUYECKHX pEAKIUW: HM3MEHEHHE I[BeTa, OOpa30BaHME OCaJiKa, PACTBOPEHHE
MOJIyYCHHOI'O OCAJKH, BBIJCICHUE Ta3a, IOSBICHUE 3alaxa, BBIIEICHUE HIU IOIJIOIICHUE
TCIIJIOTHI.

I'maBa IV. Paccka3bl 0 XuMuu

Y4yennueckasi KoHGepeHUHs

4+ Briaromuecs pycckue ydeHble-XuMukn». O xn3Hu U gestenbHoctd M. B. JIomonocosa, /1. U.
MenneneeBa, A. M. bytiepoBa, Ipyrux OT€UECTBEHHBIX M 3apYOC)KHBIX yUEHBIX (IO BBIOOPY
yyammxcs).

Konkypc coo0mennii ygammxcst

¢Moe mo0uMoe XUMHUYECKOe BemecTBO». OO0 OTKPBITUH, MTONYYEHUU U 3HAYEHUU BHIOPAHHOTO
XHMHYECKOTO BEIeCTBA.

Konkypc yuenuueckux npoektoB (IlocBsieH n3ydeHHIO XUMUYECKUX PEAKITHH)



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

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1€¢ 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIUTATEIbHON J1EATEIHHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUHCKMMM  COLMOKYJIBTYPHBIMM ¥  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIME B OOIIECTBE MpPaBUJIaMU M HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOIIUXCSL.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPHEHTALUN U pPACIIMPEHUE OIbITA JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTHYeCcKOro BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HAaCJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HAyKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CIOCOOHOCTH BIIAJIETh TOCTOBEPHOW MH(OPMALMEH O MEPEIOBBIX JOCTHKECHHUAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBe
Mupa 1 o0IIeCTBa;

2) rpaKIaHCKOI0 BOCIIUTAHMS:

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yueOHO-UCCIeI0BATENIbCKOM, TBOPUYECKOM W JPYrHMX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BHIIOIHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJJTHEHUM XUMHYECKHX OJKCIHEPUMEHTOB, CO3[JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJIEHUE M IOCTYNIKM CBOMX TOBapHIlEHd C MO3MIMHM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCJIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pPEaKluH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAayKM M COCTaBISAIOIIME OCHOBY JUIS
NOHMMAHUA  CYHIHOCTM  HAay4HOM  KapTUHBl MHpa, MpPEJICTaBI€HHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YeJOBEKa ¢ MPUPOJHON Cpeloil, o posu
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHUBBI, HAIPaBIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEoOXOoauMble Il OOBSCHEHUS HaONI0aeMbIX TPOLIECCOB U SIBICHUN, IMO3HABAaTEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON padOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypoOM, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popmMupoBaHus KYyJIbTYPHI 310POBbS:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/0pOBbIi 00pa3 JKW3HM, OCO3HAHUE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs! alKorojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMM BeELIeCTBaMH B OBITY W peaJbHOM
KHU3HU;

5) TpyaoBOro BocnuTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(eccHii u Tpya pa3IudHOro pojia, yBaXXeHHUE K
TpyAy M pe3yibTaTaM TpPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUs
NpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP WHIMBUAYAIbHOW TPAeKTOPUU
MPOJOHKEHUsST 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,



OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEnTHON MPO(EeCCHOHAIBLHON NEATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 11eeco00pa3Hoe OTHOLICHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTH COOJIFOICHUS MPAaBHII 0€30MaCHOTO MOBEACHHS IPHU padOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYaLIUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YYECHUU XUMHH, IS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOM, ISl TOBBILIECHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTeld WX PelIeHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUECKOTO MBILIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYUMBIC IS (OPMUPOBAHHS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIMUI, THUIOTEe3a, (akT, cUcTeMa,
MPOILIECC, KCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (OPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHbIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TJIAHUPOBAHUIO U OCYILIECTBICHHUIO YU€OHO 1eATEIbHOCTH.

Ilo3naBaTenbHbIE YHUBeEPCAIbHbIE YUueOHbIe 1eiCTBUS

ba3oBble JJornyeckue necTBU:

YMEHHsI HCHOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS IPH OCBOCHUU 3HAHUU:
pacKpbiBaTh CMBICH XHUMHYECKHUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JPYTUMU MOHATUSMHU), UCIIOIH30BaTh MOHATHUS I OOBACHEHUS
OT/IENbHBIX (PAKTOB W SBJICHUMN, BHIOMpPATh OCHOBAHUS W KPUTEPHUH ISl KJAacCU(DUKAIIUU
XUMUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy O0BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHusl (MHAYKTUBHEIE, IeyKTUBHbIE,
M0 aHAJIOTHH), AeNaTh BBIBOBI U 3aKIIOUCHUS;

yMEHUE TPUMEHSATH B MPOIECCE TMO3HAHUS TMOHATUSA (MIPEAMETHBIE U METANpPEIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBHIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CMMBOJ DJIEMEHTA),
xumMudeckass ¢GopMyla M ypaBHEHHE XUMHUYECKOH pEakiuu — TpU pPEIIeHuHd YydeOHO-
MO3HABATENIBHBIX 3a/a4, C Y4YETOM OTUX MOJEIBHBIX MPEJACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIECTBECHHBIC MPU3HAKH W3YYaeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Ba3oBble uccienoBarebcKue AeiicCTBUA:

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCH B KAaueCTBE WHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHHUIA;

npuoOpeTeHne OmbITa MO TUIAHHUPOBAHUIO, OPTaHU3AIMH W TPOBEACHUIO YUCHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOI0M MPOIEecca, CAMOCTOSITENIHFHO POTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJEeNaHHOM paboTe.

Pabora ¢ unopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALINIO PA3IMYHBIX BUOB
1 (HOpM IIPECTABICHUS, TTOYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSIPHAS TUTEpATypa
XUMHUYECKOTO COJIEp)KaHMs, CIpaBOYHBIE TOCOOMS, pecypchl WHTepHETa), KpPUTHYECKU
OLICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;



YMEHHUE IPUMEHSATh pa3IMuHble METObI U 3alPOChl IPU MOUCKE U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS YU4EOHBIX M MO3HABATEIbHBIX 3aa4
OTpeNeNIEHHOr0 THUMA, MPHOOpPETEHHE OmbITa B 00JAacTH MCIOJNb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATUBHbBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS Pa3INnYHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpeiCTaBICHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduke U ©X KOMOMHALIUSAMUY;

YMEHHUE HCMOJIb30BaTh U aHAJIU3UPOBaTh B IIpolecce y4yeOHOM M Hcciael0BaTenbCKON
NESITeIbHOCTH HH(POPMALIMIO O BIUSIHUM POMBILIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KaIOLIeH PUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

yYMEHHUs 3aJaBaTh BOIpPOCH (B XoJe aAuManora M (WiIM) AMCKYCCHH) IO CYLIECTBY
oOcyxnaeMoil TeMmbl, (OPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIISATH MOJyYSHHbIE PE3yJIbTAaThl MO3HABATEIBHOM IESTEILHOCTH B YCTHBIX
U IHUCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJIbTAaTOB BBINOJHEHUS XUMHUYECKOTO
JKCHEpUMEHTa (J1abOpaTOPHOIrO OmbITa, Ja0OpaTOpHOl pabOThl MO HCCIEIOBAaHHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIHHOU U
UCCIIE/I0BATEIbCKON JIEATENIbHOCTU NPH PEIICHUH BO3HHUKAIOIIMX IMPOOJIeM Ha OCHOBE Ydéra
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (0OCYyXIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPEACICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTrue).

PeryisiTuBHBIEe yHHBepcalbHble Y4eOHbIe AelicTBHA:

YMEHHUE CAMOCTOSITENIbHO ONPEAEATh eI AesITeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTh, BHIOMPATH
HauOosnee HS(PQeKTUBHbIE CHOCOOBI pellieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AITOPUTM JIEUCTBUM NpH
BBIMOJIHEHUH 33JaHUN C y4€TOM IMOJyYeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBHUE MOJIYYEHHOIO pe3ysbTara 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, ITpeIaraéMble B yCIOBUH 3a1aHUH.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaToOB IO OCBOEHHIO O0S3aTENBHOIO COJEpKaHus,
YCTAHOBJICHHOTO JaHHOM (exnepanbHON pabouell MporpamMMmoi, BBIJIENAIOT: OCBOEHHBIE
oOydarluMuCcs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBl JAeMCTBMI, crneuuduueckue s
NpeIMETHOW 00NacTH «XWUMUS», BUIBl JIEATEIHHOCTH MO TIOTYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEpIpeTalnu, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.
Y4eHHK HAy4uTCH:

L XapaKTEPU30BaTb OCHOBHBIC METO/IbI ITO3HAHUA: Ha6J'IIO)IeHI/Ie, HN3MCPCHUC,
OKCIICPUMCHT,
L4 OIIMCHIBATh CBOMCTBA TBCPAbIX, KUJIKUX, F8.3006p33HBIX BCIICCTB, BBIACIAA

HUX CYHICCTBCHHBIC TPU3HAKHU,

L4 PaCKpbBIBATH CMBICJI OCHOBHBIX XUMHUYCCKUX MOHSATHH «aToM»,
«MOJICKYJIa», «XUMUYECKUMN OJIEMCHT», «IIPOCTOC BEIICCTBO», «CJIOXKHOC BCHICCTBO»,
«(BAJICHTHOCTL», «XUMHUYCCKaA pCaKIUs», UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

J pPacKpbIBaTh CMBIC]I 3aKOHOB COXPAaHEHUS MAacChl BEIECTB, NOCTOSHCTBA
COCTaBa, AaTOMHO-MOJIEKYJIIPHON TEOPUU;

. pa3nuyaTh XMMHUYECKHE U (PU3NUYECKUE SIBICHUS;

. Ha3bIBaThb XUMHYECKHUE DIIEMEHTHI;

. OTIpEeJIeNIATh COCTAaB BEUIECTB MO UX (hopMysam;

L4 OMPCACIIATL BAJICHTHOCTD aTOMA 3JICMCHTA B COCAUHCHUAX ]



L4 OIIPCACIIATH (bI/ISI/ILIeCKI/Ie N XUMHNYCCKHEC SIBJICHUA,

J Ha3bIBaTh MPU3HAKH U YCIOBHS MPOTEKAHNS XUMHIECKUX PEAKIIHIA;

J BBISIBJIATh MPU3HAKH, CBUJCTEIHCTBYIOIIME O TMPOTEKAHWU XUMHUYECKOMH
PEaKIMK IPU BHIMOJIHEHUH XUMUYECKOTO OIBITA;

J COCTaBIIATH (POPMYIIBI OMHAPHBIX COCIMHEHH;

J co0Jro1aTh MpaBuIIa 0€30MacHoi padoTH! IPH MTPOBECHNUH OIBITOB;

J MI0JIb30BAThCS JIAOOPATOPHBIM 000PYIOBaHHEM H MTOCY/I0H;

J BBIUUCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO  MaccChbl
BEILIECTB;

o BBIUUCIIATh MAaCCOBYIO JIOJIO XHMMHYECKOrO JJIeMeHTa 1o (opmyie
COEIMHEHUS;

J OIIPEAEIATh (OPMYITYy XUMHUECKOTO BEIIECTBA IO MAaCCOBBIM J0JISIM;

J XapaKTepru30BaTh (U3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAA U
BOJIOPO/IA;

J PaCKpBIBaTh CMBICI TIOHSATHUS «PACTBOPY;

J BBIYHCIISITH MACCOBYIO JIOJTIO PACTBOPEHHOT'O BELIECTBA B PACTBOPE;

J NPUTOTOBIISATH ~ PAacTBOPBl € ONpPENENICHHOM  MaccoBOW  Joiei

PACTBOPCHHOI'O BCUICCTBA,

o PacKpbIBaTh CMBICI MIOHATUS MAcCOBast OJI YHCTOIO BEIIECTBA B CMECH;

. BBIYMCIIITH MAaCCOBYIO JIOJIIO YUCTOI'O BEUIECTBA U IIPUMECH;

. PacCKpBIBaTh CMBICII IIOHATHH YUCTOE BELIECTBO, CMECH;

. XapaKTepu3oBaTh CIOCOObI pa3fefieHHsT CMeCH B 3aBUCHUMOCTH OT
(U3MYECKUX CBOMCTB BEIIECTB;

. packpbiBaTh cMbIca [Iepuoguyeckoro 3akona .M. Menzeneesa;

. OOBACHATh (U3MYECKUH CMBICI AaTOMHOIO (IOPSIKOBOTO) HOMEpa

XUMHUYECKOTO 3JIEMEHTa, HOMEpPOB TPYIIbl U IEpHOoJa B MEPUOJUYECKON cucteme
J.. MeHnneneena;

J MMO3HAKOMUTBCS C  paccKka3aMM O XHMHUYECKHUX  DJIEMEHTax |
BellecTBax(Keae30, 30JI0TO, ATOMUHMMA, a30T, BOJOPOJ]), BOAA, IOBApEHHAas COJb,
KapOOHaT KaJbIHs(Me, MpaMop);

o IpaMOTHO 00OpallaThCs C BEIIECTBAMU B TIOBCETHEBHOM JKHU3HH;

Y4YeHUK MOJYYHT BO3MOKHOCTh HAYUHThCSI:

. BBIJIBUTATh W TIPOBEPSATH AIKCICPUMEHTAIBHO TUIOTE3Bl O (PU3NUYECKUX
CBOMCTBAX BEIIECTB.

. XapakTEepU30BaTh BEIIECTBA 10 COCTaBy, CTPOCHUIO ¥ CBONCTBaM,
yCTaHaBJIMBATh NMPUYHMHHO-CIIEICTBEHHBIE CBSI3U MEX]Y JAaHHBIMH XapaKTEepUCTHUKAMU
BEILIECTBA;

. COCTaBISITH (hOPMYJITBI OWHAPHBIX COSTMHEHUH.

. BBIJIBUTaTh M TPOBEPATH HKCIEPUMEHTAJIBLHO THUIIOTE3bl O pe3yJbTarax
BO3JICUCTBUS PA3IMYHBIX (PAaKTOPOB HA M3MEHEHHUE CKOPOCTH XUMHYECKOW PEaKIIHH;

. WCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS IS AKOJOTMYECKH TPAaMOTHOTO
MTOBEJICHUS B OKPYXKAIOLIEH cpefe;

. WCIIOJIb30BaTh ~ NPHUOOpETEHHBbIE  KJIIOYEBbIE  KOMIIETEHIIMH  IPHU
BBITIOJTHEHUH MPOEKTOB U Y4eOHO-HCCIEA0BATEIbCKUX 3aad MO0 H3yYEHHUIO CBOMCTB,
CHO0CcO0O0B MOJTyYEHHUs U PaCliO3HABAHUS BEIIECTB;



o OOBEKTHBHO OIICHWBaTh HWH(POPMALMIO O BEMIECTBAX W XUMHUYECKUX
nporeccax;

o KPUTHYECKH OTHOCHTHCSI K TICEBIOHAYYHOM UH(pOpMaIInH,
HEZ0OPOCOBECTHOM pekiiaMe B CPEJCTBaX MAacCOBOM MH(OPMAIINY;

o OCO3HABaTh 3HAUCHHE TEOPETHYCCKUX 3HAHUH 10 XUMHH  JUIS
MPAKTUIECKON JACSITETLHOCTH YETIOBEKA;

° co3aaBaTb MOJCIN U CXEMbI JJIsI PCIICHUA y‘-Ie6HBIX 1 IIO3HAaBATCJIbHBIX
3a/la4; TOHHUMATh HEOOXOIUMOCTH COOJIOJICHUSI TPEANUCAHUM, TMpeaaraéMbIX B
HHCTPYKIUAX IO UCIIOJIb30BAHUIO JICKAPCTB, CPECACTB 6BITOBOI>1 XUMHHU U Op.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanuecTBo yacos
Ne HaumenoBanue pa3jaesioB JaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTelbHbIE
Konrpoabsnbie IIpakTHyeckue
n/n ¥ TeM NPOrpaMmbl Bcero pecypchl
padoThbI padoThI
Tema  Xumus B uentpe 18 0 2 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
1 €CTeCTBO3HAHMS
Tema 18 1 1 bubnmoreka L{OK https://m.edsoo.ru/7f41837¢
2 MareMaTHKa B XUMHMHU
Tema SBJieHus, npoucxoasiuue ¢
3 BelecTBaAMU 15 1 3 bubmmoreka L{OK https://m.edsoo.ru/7f41837¢
Tema :
14 0 0 bubnmoreka L{OK https://m.edsoo.ru/7f41837¢
4 Paccka3bl 10 XumMuu
Ypoku pe3epBa 3
UTOI'O 68 2 6



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

IToypouyHoe mianupoBaHue y4eOHOro Kypca «Xumus. BBoaHbIH Kypc.»

Ne Kontponbnsl | [Ipaktuue | DnekrponHbie (M(poBHIE)
ypoKa Tema Konmnuectso | paGoTHI CKHe 00pa3oBaTeNIbHBIE PECYPCHI
o/ Hacos paboThI
Tema 1 | XuMus B leHTpPe eCTECTBO3ZHAHMS 18 https://resh.edu.ru/subject/lesson/1521/ma
in/
https://www.youtube.com/watch?v=tB3i
VITVDbEO
1 Nuctpykrax mo Th. Xumust kak 4acThb 1 https://www.youtube.com/watch?v=AY sp
ecrecTBo3HaHus. [Ipenmer xummm. -IRZ4sE
2 1 https://www.youtube.com/watch?v=J4cL
Ha0uroieHre 1 3KCIIepUMEHT KaK METO/IbI NoSh7Rk
W3YUYCHUS €CTECTBO3HAHMSI U XHUMUHU.
3 HaOnroeHue u SKCIEpUMEHT KaK METOIbI 1
W3YYCHHSI €CTECTBO3HAHUS M XUMUH.
4 ITpakTryeckas pabora Ne 1. 3HaKOMCTBO ¢ 1 1 https://www.youtube.com/watch?v=>5v84
nmabopaTopHbIM 060opynoBanueM. [IpaBumna K ZgWS8A
TE€XHUKU O€30MaCHOCTH.
5 [Tpaktuueckas padora No2 HaGmronenue 3a 1 1 https://www.youtube.com/watch?v=AY'sp
ropsiiei cBe4on. Y CcTpoicTBo u paborta -IRZ4sE
CIIUPTOBKH.
6 ITpakTuyeckas pabora Ne2 Habmonenue 3a 1
ropsiiei cBe4oul. Y cTpoicTBO u pabota
CIUPTOBKH.
7 1 https://resh.edu.ru/subject/lesson/1486/ma
in/
MoaenupoBaHue.
8 2 https://resh.edu.ru/subject/lesson/1486/ma
in/
XUMHUYECKUE 3HAKH U (DOPMYIIBI
9 https://videouroki.net/video/07-himiya-i-
[IpocTblie U ClOXKHBIE BEUIECTBA. XUMUUYECKHE fizika.html
dhopmynbl. 3aKOH TOCTOSTHCTBA COCTaBA.
10 Xumus u pusnka 1 https://interneturok.ru/lesson/chemistry/8-



https://resh.edu.ru/subject/lesson/1521/main/
https://resh.edu.ru/subject/lesson/1521/main/
https://www.youtube.com/watch?v=tB3iVJTVbE0
https://www.youtube.com/watch?v=tB3iVJTVbE0
https://www.youtube.com/watch?v=AYsp-IRZ4sE
https://www.youtube.com/watch?v=AYsp-IRZ4sE
https://www.youtube.com/watch?v=J4cLNoSh7Rk
https://www.youtube.com/watch?v=J4cLNoSh7Rk
https://www.youtube.com/watch?v=5v84K_ZgW8A
https://www.youtube.com/watch?v=5v84K_ZgW8A
https://www.youtube.com/watch?v=AYsp-IRZ4sE
https://www.youtube.com/watch?v=AYsp-IRZ4sE
https://resh.edu.ru/subject/lesson/1486/main/
https://resh.edu.ru/subject/lesson/1486/main/
https://resh.edu.ru/subject/lesson/1486/main/
https://resh.edu.ru/subject/lesson/1486/main/
https://videouroki.net/video/07-himiya-i-fizika.html
https://videouroki.net/video/07-himiya-i-fizika.html
https://interneturok.ru/lesson/chemistry/8-klass/bpervonachalnye-himicheskie-predstavleniyab/himicheskaya-formula-veschestva?seconds=0

klass/bpervonachalnye-himicheskie-
predstavleniyab/himicheskaya-formula-
veschestva?seconds=0

11 https://videouroki.net/video/08-
UYro nmoka3bIBaeT XUMUYECKUH 3HAK U agregatnye-sostoyaniya-veshchestv.html
XuMHYeckas hopmyia.
12 1 https://videouroki.net/video/09-himiya-i-
geografiya.html
ArperatHble COCTOSIHUSI BELIIECTB
13 1 https://videouroki.net/video/10-himiya-i-
biologiya.html
Xumust u reorpadus
14 2 https://videouroki.net/video/11-
kachestvennye-reakcii-v-himii.html
https://www.youtube.com/watch?v=pk7U
XWVBCIOU&t=72s
XuMus U OUOJIOTHS
15 KauecTBeHHBIE peaKLIUU B XUMUH 1
16 KauecTBeHHBIE pEaKIIUU B XHMUH 1
17 O06o01uieHre 1 akTyanu3anus 3HaHui o reme | 1
«XUMHsl B IEHTPE €CTECTBO3HAHUS
18 ITpoBepounas pabota «XuMHS B IEHTpE 1
€CTECTBO3HAHUS
Tema 2 18 https://videouroki.net/video/12-
otnositelnaya-atomnaya-i-
molekulyarnaya-massy.html
https://www.youtube.com/watch?v=gFQ
B V3zJCA
MaremMaTUuKa B XUMHHU
19 2 https://videouroki.net/video/13-

OTHOCHUTENBHEIE aTOMHAS U MOJICKYJIsIpHasd
MacCChbl

massovaya-dolya-ehlementa-v-slozhnom-
veshchestve.html

https://www.youtube.com/watch?v=gFQ
B V3zJCA



https://interneturok.ru/lesson/chemistry/8-klass/bpervonachalnye-himicheskie-predstavleniyab/himicheskaya-formula-veschestva?seconds=0
https://interneturok.ru/lesson/chemistry/8-klass/bpervonachalnye-himicheskie-predstavleniyab/himicheskaya-formula-veschestva?seconds=0
https://interneturok.ru/lesson/chemistry/8-klass/bpervonachalnye-himicheskie-predstavleniyab/himicheskaya-formula-veschestva?seconds=0
https://videouroki.net/video/08-agregatnye-sostoyaniya-veshchestv.html
https://videouroki.net/video/08-agregatnye-sostoyaniya-veshchestv.html
https://videouroki.net/video/09-himiya-i-geografiya.html
https://videouroki.net/video/09-himiya-i-geografiya.html
https://videouroki.net/video/10-himiya-i-biologiya.html
https://videouroki.net/video/10-himiya-i-biologiya.html
https://videouroki.net/video/11-kachestvennye-reakcii-v-himii.html
https://videouroki.net/video/11-kachestvennye-reakcii-v-himii.html
https://www.youtube.com/watch?v=pk7UXWVBC9U&t=72s
https://www.youtube.com/watch?v=pk7UXWVBC9U&t=72s
https://videouroki.net/video/12-otnositelnaya-atomnaya-i-molekulyarnaya-massy.html
https://videouroki.net/video/12-otnositelnaya-atomnaya-i-molekulyarnaya-massy.html
https://videouroki.net/video/12-otnositelnaya-atomnaya-i-molekulyarnaya-massy.html
https://www.youtube.com/watch?v=gFQB_V3zJCA
https://www.youtube.com/watch?v=gFQB_V3zJCA
https://videouroki.net/video/13-massovaya-dolya-ehlementa-v-slozhnom-veshchestve.html
https://videouroki.net/video/13-massovaya-dolya-ehlementa-v-slozhnom-veshchestve.html
https://videouroki.net/video/13-massovaya-dolya-ehlementa-v-slozhnom-veshchestve.html
https://www.youtube.com/watch?v=gFQB_V3zJCA
https://www.youtube.com/watch?v=gFQB_V3zJCA

20

OrtHOCUTENBHBIC aTOMHAS U MOJICKYJIsIpHad
MaCChbI

21 https://www.youtube.com/watch?v=gFQ
MaccoBas goJiist DJIeMEHTAa B CII0KHOM B V3zJCA
BEIIECTBE
22 MaccoBas 10151 3JIEMEHTA B CIIOKHOM
BEIIECTBE
23 https://videouroki.net/video/14-chistye-
veshchestva-i-smesi.html
https://www.youtube.com/watch?v=wFU
pPUS4eUw
Pemenwue 3a1a4 Ha BEIYHCIICHUE MaCCOBOM
JIOJIU DJIEMEHTA U BBIBOJ (DOPMYJIBIL.
24 Pemenue 3aga4 Ha BIYKMCIIEHUE MAaCCOBOM
JIOJIU DJIEMEHTA U BBIBOJ (DOPMYIIBI
25 YucTele BellecTBa U CMECHU
26 https://videouroki.net/video/15-
obyomnaya-dolya-gaza-v-smesi.html
https://www.youtube.com/watch?v=W7s6
bBzP5gA
Pemenwue 3anay mo Teme: «YucTeie BeniecTBa u
CMECH.»
27 Pemenue 3anau nmo reme: «Hucrele BelecTsa u
CMECH.»
28 OO6beMHast OIS Ta3a B CMECH
29 https://videouroki.net/video/16-
massovaya-dolya-veshchestva-v-
rastvore.html
Pemenwne 3anay: O6beMHas 10151 Ta30B B https://www.youtube.com/watch?v=8LK9
CMECH. 15qlJOA
30 MaccoBas 1071 BEIIeCTBa B pacTBOpe
31 [IpakTuueckas pabora Ne 3 o Teme https://videouroki.net/video/17-

«HpI/IF OTOBJICHHUC pacTBOpa C 3aJlaHHOH

massovaya-dolya-primesej.html



https://www.youtube.com/watch?v=gFQB_V3zJCA
https://www.youtube.com/watch?v=gFQB_V3zJCA
https://videouroki.net/video/14-chistye-veshchestva-i-smesi.html
https://videouroki.net/video/14-chistye-veshchestva-i-smesi.html
https://www.youtube.com/watch?v=wFUpPUS4eUw
https://www.youtube.com/watch?v=wFUpPUS4eUw
https://videouroki.net/video/15-obyomnaya-dolya-gaza-v-smesi.html
https://videouroki.net/video/15-obyomnaya-dolya-gaza-v-smesi.html
https://www.youtube.com/watch?v=W7s6bBzP5gA
https://www.youtube.com/watch?v=W7s6bBzP5gA
https://videouroki.net/video/16-massovaya-dolya-veshchestva-v-rastvore.html
https://videouroki.net/video/16-massovaya-dolya-veshchestva-v-rastvore.html
https://videouroki.net/video/16-massovaya-dolya-veshchestva-v-rastvore.html
https://www.youtube.com/watch?v=8LK915qlJOA
https://www.youtube.com/watch?v=8LK915qlJOA
https://videouroki.net/video/17-massovaya-dolya-primesej.html
https://videouroki.net/video/17-massovaya-dolya-primesej.html

MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBAY.

https://www.youtube.com/watch?v=W7s6
bBzP5gA&t=37s

32 MaccoBast 10/ IPUMECEN.
33 Pemenue 3anau no teme: «MaccoBas 1055
MIPUMECEH. »
34 Pemenue 3a1a4 u ynpaxxHeHui 110 Teme 1
«MareMaTHKa B XUMHH»
35 O06o0muieHne 1 cucTeMaTU3alys 3HaHUH 110 1
Teme: MaTeMaTuka B XUMHUI»
36 KounrpoabHnas padora Ne 1 mo reme 1
«MaTeMaTHKa B XMMHI
37 [IpomexxyTOUHBI MOHUTOPHUHT 1
00pa30BaTENbHBIX JOCTHKCHUN YJaIHXCS 0
XUMHHU
Tema 3 18 https://videouroki.net/video/18-
razdelenie-smesej.html
https://www.youtube.com/watch?v=wFU
SIBJIeHus1, NIpoUCXoAsiIMe C BellleCTBaMu pPUS4eUw&t=44s
38 1 https://www.youtube.com/watch?v=wFU
Paznenenne cmeceil. pPUS4eUw&t=44s
Crioco0bl pazfieneHus: cMecei
39 Pa3znenenue cmecei. 1
Crioco0bl pazfiesieHus: cMecei
40 1 https://www.youtube.com/watch?v=wFU
pPUS4eUw&t=44s
PuibTpOBaHKE
41 1 https://videouroki.net/video/19-
distillyaciya-ili-peregonka.html
AncopOrus
42 JIMCTHIUTAIMSL U IEPETOHKA
43 OO6cyxaeHne pe3ynbTaToOB MPAKTHIECKOM https://www.youtube.com/watch?v=73sE

pabotb1 Ne 4. BeipaniuBanue KpUCTaIJIOB COU
(IoMaIIHUHN OTIBIT)

2k41qSg



https://www.youtube.com/watch?v=W7s6bBzP5gA&t=37s
https://www.youtube.com/watch?v=W7s6bBzP5gA&t=37s
https://videouroki.net/video/18-razdelenie-smesej.html
https://videouroki.net/video/18-razdelenie-smesej.html
https://www.youtube.com/watch?v=wFUpPUS4eUw&t=44s
https://www.youtube.com/watch?v=wFUpPUS4eUw&t=44s
https://www.youtube.com/watch?v=wFUpPUS4eUw&t=44s
https://www.youtube.com/watch?v=wFUpPUS4eUw&t=44s
https://www.youtube.com/watch?v=wFUpPUS4eUw&t=44s
https://www.youtube.com/watch?v=wFUpPUS4eUw&t=44s
https://videouroki.net/video/19-distillyaciya-ili-peregonka.html
https://videouroki.net/video/19-distillyaciya-ili-peregonka.html
https://www.youtube.com/watch?v=73sE2k41qSg
https://www.youtube.com/watch?v=73sE2k41qSg

44 1 https://videouroki.net/video/20-
himicheskie-reakcii-usloviya-
protekaniya-i-prekrashcheniya-

[TpakTrueckas padota Ne 5 «Ouncrtka himicheskih-reakcij.html
noBapeHHou conu» Muctpykrax no Th.
45 1 https://videouroki.net/video/2 1-priznaki-
XUMHUYECKUE peaKIUU. Y CIIOBUS MPOTEKAHUS himicheskih-reakcij.html
Y IPEKpaLICHHs] XUMUYECKUX PEeaKIIHi

46 [Tpu3HAKK XMMUYECKUX peaKIui

47 OO6cyxaeHne pe3ylbTaToB IPAKTUIECKOH
pabotsl Ne 6 «M3ydyenue npoiiecca KOPpo3Uu
&KeJle3a» (JIOMaIHUM OIIbIT)

48 O0600611eHre U aKTyanu3aIus 3HaHUu# 1Mo TeMe 1
«SIBICHHSI, TPOUCXOISIINE C BEIICCTBAMHIY.

49 [ToaroroBka k KOHTpoJIbHOU paboTe Ne2 1o 1
TeMe: «SIBiIeHHs MPOUCXOISIINE C
BELIECTBAMHU.»

50 [ToaroroBka k KOHTpOJIbHOU paboTe Ne2 1o 1
TeMe: «SIBJICHHS MPOUCXOIAIIHE C
BEIIECTBAMHU.»

51 KounrpoJabnas padora Ne 2 mo treme 1
«SIBJ1eHMs, MPOUCXOsiIINE C BellleCTBAMMD)

52 AHanu3 KOHTPOJIbHOM paboThI 1

Tema 4 14 https://videouroki.net/video/22-rasskazy-
ob-uchyonyh.html
Pacckasbl 10 XUMHUH
53-54 | Yuennueckas koH(pepeHusa «Beiaaronuecs 2 https://videouroki.net/video/23-rasskazy-

pycckue yuyeHble-XUMUKU». O KU3HU U ob-ehlementah-i-veshchestvah.html
nestenbHOCTH M. B. JIomoHOCOBa, /I. 1.
Mengeneesa, A. M. byrneposa

55 Pacckasbl 00 pyieMeHTax U BemecTBax. A30T. 1

56 Paccka3zbl 00 ayieMeHTax U BellecTBax. 1
AJIFOMUAHHIA.

57 Paccka3bl 00 srieMeHTax u BemecTBax. XKeneso.

58 Pacckasbl 00 ayieMeHTax U BenlecTBax. 30J10TO.

59 Paccka3zbl 00 srieMeHTax U BellecTBax.

Bonopon.



https://videouroki.net/video/20-himicheskie-reakcii-usloviya-protekaniya-i-prekrashcheniya-himicheskih-reakcij.html
https://videouroki.net/video/20-himicheskie-reakcii-usloviya-protekaniya-i-prekrashcheniya-himicheskih-reakcij.html
https://videouroki.net/video/20-himicheskie-reakcii-usloviya-protekaniya-i-prekrashcheniya-himicheskih-reakcij.html
https://videouroki.net/video/20-himicheskie-reakcii-usloviya-protekaniya-i-prekrashcheniya-himicheskih-reakcij.html
https://videouroki.net/video/21-priznaki-himicheskih-reakcij.html
https://videouroki.net/video/21-priznaki-himicheskih-reakcij.html
https://videouroki.net/video/22-rasskazy-ob-uchyonyh.html
https://videouroki.net/video/22-rasskazy-ob-uchyonyh.html
https://videouroki.net/video/23-rasskazy-ob-ehlementah-i-veshchestvah.html
https://videouroki.net/video/23-rasskazy-ob-ehlementah-i-veshchestvah.html

60 Pacckasel 00 niieMeHTax U BemecTBax. Bona. 1

JIIOOMMOE XUMHUYeCKoe Belectsoy. 00
OTKPBITHH, ITOJIYYCHUU U 3HAYCHUN
BBIOPAHHOTO XMMHUYECKOTO BEIIECTBA

61 Pacckaspl 00 aiemMeHTax U BelecTBax. XJI0pu/I
HATpHSL.
62 Paccka3sel 00 diieMeHTax M BEIecTBax. 1
KapOonat xanbIiusi.
63 Konkypc coobmienuii yuamuxcst «Moe 1 https://videouroki.net/video/24-rasskazy-

o-reakciyah.html

64 Paccka3bl 0 XUMHUYECKUX PEaAKIUSIX. 1
doToCcHHTES.
65 Pacckasbl 0 xuMHUeCKuX peakiusx. Peakuuu 1
TOpPEHUS.
66 Pacckasbl 0 xumunueckux peakiusax. Kopposus. | 1
67 Ypok- pe3eps
68 Ypok- pe3eps 1
HUTOTI'O 2 6

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
YMK:

1. O.C.Tabpuensn., I.I'. Octpoymos., A.K. Axsiebunns. Xumus-7. BBoauslit kypc.

METOAUYECKUE MATEPHUAJIBI AJI51 YYUTEJISL
Xumus BBOAHBIN Kypc .Metoanueckoe nocodue O.C.I"abpuensH.
Mertonudeckoe mocodue 8-9 kmacc I'apa H.H. Axmertos H.A.

Xumud. 8 kiacc. 3agaunuk. Kysnenosa H.E., Jleskun A.H..

Xumus. 8 kiacc. [IpoBepouHblie 1 KOHTPOJIbHBIE Pa0OTHL. YUeOHO- METOANUYECKOE TocoOue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://urok.apkpro.ru/



https://videouroki.net/video/24-rasskazy-o-reakciyah.html
https://videouroki.net/video/24-rasskazy-o-reakciyah.html
https://urok.apkpro.ru/

https://resh.edu.ru
https://chem-oge.sdamgia.ru
https://scienceforyou.ru/
https://foxford.ru/wiki
http://www.xumuk.ru
http://www.virtulab.net.

https://ege-study.ru/ru/oge/materialy/himiya/programma-podgotovki/


https://resh.edu.ru/
https://chem-oge.sdamgia.ru/
https://scienceforyou.ru/
https://foxford.ru/wiki
http://www.xumuk.ru/
http://www.virtulab.net/
https://ege-study.ru/ru/oge/materialy/himiya/programma-podgotovki/
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