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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma yueOHOTO mpeAMETa MO XHWMUU Ul 8 KJIAcCOB COCTaBJIeHA HAa OCHOBE
®enepanbHOT0  TOCYAAPCTBEHHOTO  00pa30BaTeNbHOTO  CTaHAApTa OCHOBHOTO  OOIIEro
obpazoBanus, nporpammel o xumuu O. C. I'abpuensiaa (O. C. I'abpuensn, U. B. Akcénosa, 1.
I'. OctpoymoB «lIpumepHnas mporpamma Kypca Xxumuu st 7 kinaccay — M. : [IpocBemenue,
2021). a Taxxke Ha OcHOBE (emepasibHON pabdodeil MporpaMmbl BOCIHUTAHUS U C Y4ETOM
KOHIICTIIIUU TIPEToIaBaHus y4eOHOTo mpeaMera «XuMEs» B 00pa30BaTEIbHBIX OPraHU3aIMsIX
Poccniickoit denepanumn.

XUMHUYECKHEe 3HAHUS HEOOXOJMMBbI KaXKJIOMY YEIIOBEKY, OHHM OIPEICISIOT palliOHaIbHOE
MOBEJICHNE YEJIOBEKA B OKPYXKAIOIIeH cpejie, HEOOXOIMMBI B TIOBCEIHEBHOM >KH3HU. | TaBHOMU
npoOJieMON B TPENOJIaBaHUM XHUMUU SIBJISETCS MEPErpy>KEHHOCTh Kypca OCHOBHOM MIKOJIBI.
Pemute 3Ty mpoOiemMy MOKHO € MOMOIIBIO TpOreaeBTUYeCKoro Kypca. Heo0xoaumMocTs ero
BBCACHM BbI3BaHa HCCKOJIbKUMU IPpUYHNHAMU

CJIOHOCTBIO ITPOIPaMMHOT0 MaTepuaa;

COKpall€HHUEM KOJIMUCCTBA y‘Ie6HI)IX qaCoB

YMEHBIICHUE KOJINYECTBA XUMHUYCCKOI'O OKCIICPUMCHTA Ha YPOKax;

® yCKaXEHUEM 3HAHUI IIKOJIBHUKOB, MOYEPIHYTHIX U3 CPEACTB MAacCOBOM MHpopManuu emié
JI0 3HAKOMCTBA C IPEAMETOM «XHUMUSD).

Peanuzarust mpeamera crmocoOCTBYET MOBBIIIIEHUI0 MOTHUBAIIMHM U TTO3HABATEIHHOW aKTHBHOCTH
yyaluxcs Mpu U3y4eHUH OCHOBHOTO Kypca xumuu. I[IpomneneBTHUecKuil Kype XMMHH HOCHUT
OOLIEKyIbTYPHBIN XapaKTep.

eab yueOHOr0 mpeamera

v' ®opMHpOBaHHME Y YYAIIMXCd YMEHHS BHIETh W TMOHUMATh IEHHOCTH 00pa3oBaHM,
3HAYUMOCTh XUMHUYECKOIO 3HaHHsS ISl KaXJO0ro dYeloBeKa HE3aBHUCHMO OT €ro
podeccHOHAIbHON JesATeNIbHOCTH;,; yYMEHHUs pa3iuyarh (akTbl U OLEHKH, CPaBHUBATh
OIICHOYHBIE BBIBOJbI, BUIECTh HMX CBSA3b C KPUTEPUSIMH OLEHOK M CBSI3b KPUTEPUEB C
OTIpeIeICHHOM CHCTeMOM LeHHOocTel, (opMmynnpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULIUIO;

v' ®opMupoBaHUE y OOYYAOUIMXCS LEIOCTHOIO NPEICTABICHUS O MUPE M POJIM XUMHUHU B
CO3/IaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MUPA; YMEHUS OOBSICHATH OOBEKTHI
M TIPOIIECCHI OKPYKAIOIIEH JIEHCTBUTEIIBHOCTH — IPUPOIHOMN, CONMAIBHOM, KYJIbTYPHOM,
TEXHUYECKOM Cpelbl, HCIOJIb3ysd I OTOTO XHMHYECKHE 3HAHUS;, IpUOOpeTeHHe
00yJaroIMMHUCS ONBITA Pa3HOOOpPa3HOW JCATEIIBHOCTH, TIO3HAHUS W CAMOIIO3HAHUS;
KIJIFOUYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETCHTHOCTEH), UMCIOIIUX YHHBEPCAJIbHOE 3HAYCHUE
JUISL pa3lIMYHBIX BUJIOB JICATECIBHOCTH: PEIICHUs] MPOOJIeM, MPUHATHS PEIICHUM, MOUCKA,
aHaim3a ¥ 00paboTku MHGPOpPMAIM, KOMMYHHUKATUBHBIX HABBIKOB, HABBHIKOB W3MEpEHUI,
COTPYJHHYECTBA, OE30MMACHOTO OOpAIEHHS C BEIIECTBAMHU B TIOBCETHEBHOM KU3HHU.

3agaym y4eOHOro nmpeamera
O6pazoBarenbHbIe:

4 (I)OpMI/IpOBaHI/IC CHUCTEMBbl XHMHUYECKHX 3HAHHMH KaK KOMIIOHEHTa CCTCCTBCHHOHaquOﬁ
KapTUHBI MUPA,

PazBuBaromue:



v\ pasBuUTHE JIMYHOCTH  OOYYaIOIIMXCH, HMX  HHTEJUIEKTYaJbHOE U  HPABCTBEHHOE
COBEPIICHCTBOBaHKE, ((POPMUPOBAHNUE Y HUX TYMAHUCTUYECKUX OTHOIIEHUH M SKOJIOTHYECKU
11e71eco00pa3HOTO MOBEACHUS B OBITY M B TPYJOBOU JCSITEILHOCTH;

BocnurarennHbIe:

V' -dopMmupoBaHHME YMEHHUI 0€30IIaCHOTO0 OOpalleHUs C BELUIECTBAMM, MCIOJIb3yEMBEIMH B
MTOBCETHEBHOM KHM3HM; BBHIPAOOTKA MOHMMAaHUS OOIMIECTBEHHON MOTPEOHOCTH B Pa3BUTHU
XMMHH, a TakkKe (popMHpOBaHHE OTHOILIEHUS K XMMHH KaK K BO3MOKHOI oOnactu Oyayiein
MIPAKTHUYECKOU 1E€ATEIbHOCTH.

Oo6mas XapaKTEPUCTUKA yqeﬁﬂoro npeamera.

B cooTBeTcTBHM ¢ DenepanbHBIM rOCyIapCTBEHHBIM 00pa30BaTEIIbHBIM CTAHAAPTOM OCHOBHOTO
obmiero oOpa3oBaHUs ydalluecs JODKHBI OBJAJAETh TAaKUMH TO3HABATEIbHBIMH YYCOHBIMU
JIICUCTBHUSAMU, KaK:

® ymeHue (GOPMYIHPOBATh IPOOIEMY U THIIOTE3Y,

® CTaBUTh LEIH U 3aaa4u, CTPOUTH IIaHBI JOCTUIKCHUA ueneﬁ U PCHICHUA TOCTABJICHHBIX
3aaa4, IPOBOJUTH JKCIIEPHUMEHT W Ha €ro OCHOBE J€JaTb BBIBOJbI W YMO3AKIIIOYCHUA,
OpEACTABIATE UX U OTCTAUBATHL CBOIO TOUKY 3PCHUA.

Kpome storo, ydamuecs H0DKHBI OBIAJETh IPUEMAMHU, CB3aHHBIMU C OTIPEICIICHHEM TTOHSITHIA:
OTPAaHWYUBATH WX, OMHICHIBATh, XapaKTEPU30BaTh U CpaBHUBATh. ClleIOBATEIHHO, TIPU U3YICHUHT
XAMUU B OCHOBHOW IIIKOJIE YydYalluecs JODKHBI OBJAACTh YUEOHBIMH JICHCTBUSMU,
MO3BOJISIFOIIMMU UM JTOCTUYb JTMYHOCTHBIX, TPEIMETHBIX U METaIPeIMETHBIX 00pa30BaTEIbHBIX
pe3yabTaToOB.

[Ipennaraemasi mporpaMma 1Mo XHMHH PacKpbIBacT BKJIaj] yd4eOHOro IpeaMera B JIOCTHIKCHHE
1esel OCHOBHOTO 0O0Iero oOpa3oBaHUS W ONpEAeNseT BaKHEUIIHE COJEp)KaTelbHbIE JTUMHUN
npeaMeTa:

4 BCIICCTBO: 3HAaHUA O COCTAaBE€ M CTPOCHHMH BEHICCTB, HUX BaKHEHIIINX (1)I/ISI/I‘ICCKI/IX u
XUMHNYCCKHX CBOfICTBaX, OHOJIOTHYECKOM ,Z[eflCTBPIPI;

v’ Xumuueckas p€aKuusl — 3HAHHA 00 YCIOBHAX, B KOTOPBIX IIPOABIAIOTCA XHMHYECKHC
CBOMCTBA BCIICCTB, crnocobax YIIpaBJIICHHUA XUMHYCCKHMHU ITPOLECCAMMU;

4 IIPUMCHCHHUC BCIICCTB — 3HAHHUA U OIIBIT HpaKTHqCCKOﬁ JACATCIIBHOCTH C BCIIECCTBaAMU,
KOTOPLBIC HauoboJiee YacTo YHOTpe6H${IOTC$I B IIOBCEIHEBHOM JKHU3HU, IIUPOKO HUCIIOJIB3YHOTCA
B ITPOMBIIIJIICHHOCTH, CCIIbLCKOM XOSHﬁCTBe, Ha TPpaHCIIOPTEC;

v\ A3BIK XMMHHM — CHCTEMa B@XKHEHIIMX TMOHATHHA XAMHH W TEPMHHOB, B KOTOPBIX OHH
OTHCHIBAIOTCS, HOMEHKJIATypa HEOPraHUYECKHUX BEIECTB, T. €. UX Ha3BaHUS (B TOM YHCIIE U
TPUBHUAIIbHBIE), XUMHYEeCKHe (GOpMyabl M YypaBHEHHUs, a TakkKe TMpaBuiIa IepeBoa
nH(OPMALIUY C €CTECTBEHHOTO S3bIKa Ha SI3BIK XUMUU U 00paTHO.

[Ipu orbope conepx aHUs, KOHKPETU3UPYIOUIETO MPOrpaMMy, YUUTBHIBAIOCh, UYTO TEpe
oM 00pazoBaHHWEM HE CTOUT 3ajada Mpo(ecCHOHATBHOW MOATOTOBKH OOYYarOIIUXCS. DTO
OTIpeNIeNINII0 TIOCTPOEHHE Kypca KakK OOIIeKYIbTYpHOTO, HAMpaBIEHHOIO, MPEXKJE BCETO0 Ha
dbopMHpoBaHHE W Pa3BUTHE HMHTEpPeca K HM3YyYCHHIO XMMHUU. YUTE€HAa OCHOBHAas OCOOEHHOCTH
MOJPOCTKOBOIO BO3pacTa — Hauyajo Mepexoja OT JeTCTBa K B3POCIOCTH, KOTOPBIH
XapaKTepU3yeTCs pa3BUTHEM MO3HABATEILHOMN Cephl.



Mecto npeamMera B y‘leﬁHOM IJ1aHe

CornacHo yTBepKJIeHHOMY Y4eOHOMY TUIaHy IIKOJBI HAa M3y4eHHE Kypca XHUMHH B 8 Kiacce
oTBenieH 1 yac B Henelno, Bcero — 34 yaca.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMyHOCTHBIE

v

v

B IIEHHOCTHO-OPHEHTAIIMOHHON cdhepe — YyBCTBO TOPAOCTU 33 POCCHICKYI0 XHUMUYECKYIO
HayKy, TyMaHU3M, OTHOIIEHUE K TPYAY, LEIeyCTPEMIICHHOCTb;

(hopMHpoBaHUE IIEHHOCTH 3J0pPOBOr0 M 0O€30IacHOro 00pa3a >KM3HH, YCBOCHHE IPABHUII
WH/IMBHYAIBHOTO ¥ KOJUIGKTUBHOTO O€3011aCHOTO TOBEICHUS B YPE3BBIUANHBIX CUTYAIHSIX,
YIPOXKAIOIIMUX KU3HU U 3JJ0POBBIO JIIOJICH;

B TPYAOBOH c(hepe — roOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JanbHeiiel o0pa3oBaTebHOM
TPaeKTOPHH;

B MO3HABATEJIbHOM (KOTHUTUBHOM, HHTEJUIEKTYaJIbHOMN) cepe — yMeHue ympaBJiiTh CBOEH
MM03HABATEIbHON JAEATEIbHOCTBIO.

(hopMHpOBaHHE OCHOB 3KOJOTMYECKOW KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO SKOJIOTUYECKOTO MBIIUICHHS, PAa3BUTHE OIBITa SKOJOTUYECKA OPHEHTHPOBAHHOM
pedQIeKCUBHO-OTICHOYHON U MPAKTHYECKOW JEITEITHPHOCTH B )KU3HEHHBIX CUTYAIIHAX;

MeranpeamMeTHble

v

YMEHHE CaMOCTOSTEIILHO OMPEACNIATh ICIH CBOCTO OOYUYCHHUS, CTaBUTh M (POPMYIHPOBATH
JUTsi ce0s1 HOBBIC 3a/1auu B y4€0e M MO3HABATENIbHOW JESATEIIbHOCTH, Pa3BUBATh MOTHBBHI U
HHTEPECHl CBOCH MO3HABATCIBLHON ACATEILHOCTH, YMEHHE CaMOCTOSTEIIBHO IIAHHPOBATH
MyTH JOCTHKEHHS IIeJIel, B TOM YHWCJIE aJbTepHATHBHBIE, OCO3HAHHO BHIOMpATh HamOoJiee
3¢ dekTUBHBIC CLIOCOOHI PelICHNS YICOHBIX U MIO3HABATEILHBIX 3a]1a4;

YMEHUE COOTHOCHUTh CBOW JCHCTBUS C IUTAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIISATH
KOHTPOJIb CBOCH JEATEILHOCTH B IPOLIECCE JTOCTIKCHUS PE3yNbTaTa, ONPEACIISATh CIIOCOOBI
JNEHUCTBUM B paMKax NPEIJIOKCHHBIX YCIOBHH W TpeOOBaHHM, KOPPEKTHPOBATH CBOU
JICUCTBUS B COOTBETCTBUHU C M3MEHSIOIICICS CUTYyalHEH;

YyMEHUE OIICHUBATh IPABUJIBLHOCTh BBIMOJTHEHUS y4eOHOW 3adaud, COOCTBEHHBIE
BO3MOJKHOCTH €€ pEIICHMS; BIaACHUEC OCHOBAMHM CAMOKOHTPOJISI, CaMOOIICHKH, IPHHSATHUS
peleHuii W OCYIIECTBICHUS OCO3HAHHOTO BbIOOpa B ydeO- HOM M TO3HABATEIbHOMN
JEATEIIbHOCTH; YMEHHUE ONpPEACIATh IOHSATHS, CO3JaBaTh OOOOIICHUS, YyCTaHABIIMBATH
aQHaAJIOTUH, KJIacCU(PHUIIMPOBATh, CAMOCTOSATEIBLHO BHIOMpPATh OCHOBAaHUS M KPUTCPHUH IS
KJIacCU(DHMKALIMKM, YCTAHABJIMBATh NPHYHMHHO-CJICACTBEHHBIC CBS3H, CTPOUTH JIOTHYECKOE
paccyxJeHue, yMO3aKioueHue (MHIYKTHBHOE, ACIYKTUBHOE M IO AHAJIOTUU) U JelaTh
BBIBO/IBI;

yYMEHHE CO3/aBaTh, MPUMEHITh U MPeoOpa30BbIBATh 3HAKU M CHMBOJIBI, MOJETH U CXEMBbI
JUIS pellieHrs y4eOHbBIX U MTO3HABATEIbHBIX 33/1aY;

YMCHHE OPraHU30BbIBATH yqe6H0e COTPYAHUYICCTBO U COBMCCTHYIO [JCATCIBHOCTH C
YUUTCIEM MW CBCPCTHHKAMM, pa60TaTB HHAUBHUAYAJIbHO W B TI'PYHIIC. HAXOIWUTbH 06IJ_ICC
peUICHUC U pa3pCllaTb KOH(i)J'II/IKTBI Ha OCHOBE COTJIACOBaHUS IO3ULUNA U yqéTa HHTCPCCOB;
(l)OpMy.]'II/IpOBaTB, AprymCcHTUPOBATL MU OTCTAHWBATb CBOE MHCHHEC, YMCHHUC OCO3HAHHO
HCIIOJIb30BATL PCYCBLIC CpCACTBA B COOTBCTCTBUU C 3aJaden KOMMYHUKAIUN  JJIS1
BBIpAXKCHUSA CBOUX 4YYBCTB, MBICTIEN U HOTpC6HOCTCI>i; IUIAaHUPOBAHUA U PCTYILALHUA cBoOeEit
ACATCIBHOCTH, BJIIaACHHC yCTHOﬁ U TIHCBMEHHOM PCYbLO, MOHOJIOTHYECKOM KOHTEKCTHOM
PEYbIO; (bOpMI/IpOBaHI/IC U Ppa3sBUTUC KOMIICTCHTHOCTH B 00JIaCTM  UCIIOJIb30BaHUS
I/IH(I)OpMaL[I/IOHHO—KOMMYHI/IKaLII/IOHHBIX TCXHOJIOT Hﬁ; (I)OpMI/IpOBaHI/Ie n Pa3BUTHC



JKOJIOTMYECKOIO0  MBIIUIEHHWS, yYMEHUE  INPUMEHATh €r0 B II03HABaTEIbHOM,
KOMMYHUKAaTHBHOH, COIIMATIBHOM MPaKTHKE U Mpo(ecCHOHaTbHON OpUeHTALINH.

IMpeamerHbIe

B no3naBarensHoi chepe:

v

JaBaTb ONPCACICHHUA HW3YUYCHHBIX HOHATHH: «XUMHUYECKUU 3JICMEHT», «aTOM», <«HOH»,
«MOJICKYJIa», «IPOCTBIC W CIIOKHBIC BEIIECTBA», «BEIIECTBO», «XHUMHYECKas (GopMysay,
«OTHOCHUTEJIbHASI aTOMHAsI MacCay», «OTHOCUTEIbHAS MOJICKYJISIpHAsT Maccay, «BAJICHTHOCTHY,
«CTETICHb OKUCIICHUS», «KPUCTAJUTMYECKAs PEIIETKa», KOKCUABD», «KUCIOTHI», «OCHOBAHUY,
«comm», «aM(OTEPHOCTBY, «HHIUKATOP», «IEPUOJUICCKUN 3aKOH», «IIEPHOIUICCKAS
TaOIUIAY», «U30TOIBD», «XUMUYECKAsI CBA3bY, <«AIEKTPOOTPULATENBHOCTDY», «XUMHYECKas
peakuus», «XUMHUYECKOE  YpPaBHEHUE»,  «TCHETHYeCKas  CBS3b»,  «OKUCIICHHUEY,
«BOCCTAaHOBJIEHUE»,  «DJIEKTPOJUTHYECKAs]  JAUCCOLMALMS», «CKOPOCTb  XUMHYECKOU
peaxkuumny;

OonrcaThb AEMOHCTPAIIMOHHBIC U CAMOCTOATCIILHO NPOBECACHHBIC XUMHUYCCKUEC SKCIICPUMCHTBI,
OIIMChIBATh MW pa3jindaTbhb HM3YUCHHBIC KJIACChbl HCOPraHHYCCKHX COC}IHHCHHﬁ, IMpPOCTBIC H
CJIOKHBIC BCEIICCTBA, XMMHWYCCKUC PCAKIIUU, KJ'IaCCI/I(i)I/IHI/IpOBaTI) HN3YUYCHHBIC OOBEKTH U
SIBJICHUS

AejaThb BBIBOJIbI W YMO3aKIHOYCHUA nu3 H&6J'IIO)1€HI/II>1, HN3YYCHHBIX XUMHUYCCKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YYCHHBIX BEIIECTB IO AHAJIOTHH CO
CBOWCTBAMM M3YYEHHBIX; CTPYKTYPUpOBaThb M3YYECHHBIH Marepual M XHMHYECKYIO
HH(POpPMAIINIO, MOJYYECHHYI0 W3 JPYrUX HMCTOYHUKOB; MOJIEIHPOBATH CTPOCHHWE AaTOMOB
3JIEMEHTOB -3 MepuoI0B, CTPOEHUE MPOCTHIX MOJIEKYIT;

B neHHOCTHO — OpueHTaImoHHOU cdepe:

v

aHAJIM3UPOBaTh W OLIEHUBATh TMOCIEACTBUS JUIsI OKpYXKarolled cpeasl OBITOBOW H
MIPOM3BOJICTBEHHOH JCATEIHPHOCTH YEJIOBEKA, CBA3aHHOU C TepepadOTKOMN BEIIECTB;

B tpynoBoii cdepe:

v

IIpOBOAUTDH XUMHAYESCKUM SKCIICPHUMCHT,

B cepe OezonacHoCTH KUZHEACSITETBHOCTHU

OKa3bIBaTh MEPBYIO IIOMOIIb IIPHU OTPABJICHHUAX, OKOIraX U APYrux TpaBMax, CBA3aHHBIX C
B€IIECTBaAMH U na6opa



COJAEP)XAHUE KYPCA
I'nasa L. IIpeqMeT XuuMuM U MeTOABI €€ H3yYeHHUSs

[Ipeamer xumuu. 3HaueHHWE XUMUU B JKU3HU COBPEMEHHOTO 4eloBeKa. Tela M BelecTsa.
Cpoiicta BemiecT. [IpumeHeHne BELIECTB HA OCHOBE UX CBOWCTB. SIBJIEHUS, MPOUCXOISIIUE C
BemectBamMu. Du3nueckue SBJICHUS W XUMUYECKHME peakiuu. BemectBa, ywyacTByrolue B
peaklMK: HWCXOJHBIE BEIIECTBA M MPOAYKTHl peakiuu. [Ipu3HaKu XUMUYECKUX PEaKIUM:
W3MEHEHHUE 1IBETa, BBINAJICHWE WM PACTBOPEHHME OCAJKa, BBIJCICHHUE Ta3a, BbIJACICHUE WU
TIOTJIOIIEHUE TEIUIOThl W CBETa, MOSIBICHHE 3amaxa. HaOnrojeHne W SKCIEpPUMEHT B XUMUM.
N3yuenne miameHn cBeud W cnupToBKU. ['mmore3a u BbBOA. OdopmieHune pe3yabTaToB
skcriepuMenTa. [IpakTudeckas pabora. 3HaAKOMCTBO ¢ JJabopaTopHbIM 00opyaoBanueM. [IpaBuina
TeXHUKH O€30MacHOCTH mpu paboTe B kabunere (maboparopuu) XUMUU. Jemoncmpayuu:
Konnexyusa cmexknannou xumuueckou nocyowvl. Konnekyusa usoenuti uz antoMuHusi u e2o cniagos.
Tonyuenue yenexucnoeo 2aza u e2o 63aumooelcmeaue ¢ U38ecmKoBoll 8000u. Bzaumooeticmsue
pacmeopa nuwedoll coobl ¢ YVKCYCHOU Kuciomou. Bzaumooeticmsue pacmeopog meonoco
Kynopoca u Hawamvlpro2o cnupma. Ilooxcueanue wepcmsanotl numu. JlabopamopHvie onvimol.

H3yuenue cmpoenus niamenu ceeyu u CnUpmosKu.
I'naBa II. CTpoeHne BemecTB U UX arperaTHbie COCTOSIHUS.

Crpoenune BemectB. bpoyHoBckoe nBwkenue. uddysus. Atombl. Monekynabl. OCHOBHBIE
MOJIOKEHHSI  aTOMHO-MOJICKYJISIpHOTO ~ y4eHusi. Monbl. BemectBa  MOJIGKYISIpHOTO |
HEMOJICKYJIIPHOTO CTpOCHHS. ArperatHble coctosiHusl BemecTB. ['a3pl. XKuakoctu. TBEpubie
BellecTBa. B3aWMHBIE TMEpexolbl MEXAYy arperaTHbIMH COCTOSIHMSIMH BEIIECTBA: BO3TOHKA
(cyOnumarnusi) u aecyOnuManusi, KOHJICHCAIUS W UCIIAPCHHE, KPUCTAUTM3aIlis U IUIaBJICHUE.
Hemoncmpayuu: JJupgyzua nepmaneanama xanus 6 éode. Cobupanue npubopa 011 noiydenus
2aza u nposepka e2o0 Ha ecepmemuyHoCcmv. Boszeonxa cyxoeo awoa, uooda uiu Hagpmanuua.
Jlabopamopuvie onvimul. Habnooenue 3a 6poyHoSCcKUM 08UdICEHUEM (08UNCEHUe YacuY Myuiu
8 600e). [upgdysus xomnonenmos oOezodopanma 8 6030yxe. [ughgysus caxapa 6 eooe.

Aepeeamele COCMOAHRUA GOabl.
I'nasa III. Cmecu BeniecTB, HX COCTAB

Uucteie BemecTBa U cMecu. YHUCThIE BELIECTBA U CMECH. | OMOTE€HHBIE U T€TEPOTE€HHbIE CMECH.
l"azoo0pa3nble, xuakue U TBEpAbIe cMecu. ['azoBbie cMmecu. Bo3ayx — mpupomHas rasoBas
cmech. CoctaB Bozayxa. OO0bEMHAs 70T KOMIIOHEHTA Ta30BOM CMECH KaK OTHOIIEHHE 00BhEMa
JAHHOTO Ta3a K o0meMy 00bEMy cMecH. PacuéThl ¢ MCIONIb30BaHUEM MOHATHUSL «O0BEMHAS OIS

KOMIIOHEHTa cMmecu». MaccoBas moJst paCTBOpéHHOTO BemiecTBa. lloHsaTue o KOHIOCHTpalnuunu



pactBopa. MaccoBasi A0Sl PacCTBOPEHHOTO BEIECTBAa KaK OTHOIICHHE MAcChl PAaCTBOPEHHOTO
BEIIECTBA K Macce pacTBopa. Pacu€Tel ¢ WCMOIB30BAaHUEM TIOHSTUS «MAaccoBas JOJs
pacTtBopéHHOTrO BemiecTBay». [IpakTuueckas padborta. [IpuroroBineHue pactBopa ¢ onpenenéHHOMN
MAacCOBOM JI0JIEN pacTBOPEHHOTO BeniecTBa. MaccoBas 107 npumecu. [IoHsTHE 0 TEXHUYECKOM
oOpa3iie, 00 OCHOBHOM KOMIIOHGHTE W O TpuMecd. MaccoBasi moyis npumecd. Pacu€rel ¢
WCIIOJIb30BAHMEM TIOHSTHS «MaccoBasi JOJs mpumecw». /Jemoncmpayuu. Paziuunvie obpasybi
mpamopa. Konnexyus mumepanog u 2opHvix nopoo. Buoeogpacmenm no obnapycenuro
00BEMHOU 001U KUCTIOPOOa 8 8030yxe. Budeoghpacmenmol u cnaiiovt Mmpamopuwvix apmepaxkmos.
Konnexyusa 6vimoewvix, koHOumepckux u meouyuHckux cmecei. O60pazyvl MeOUYUHCKUX U
NUWeBbIX pacmeopos ¢ YKA3aHueMm MAacco8ou 00au KOMHOHenma. Buoeogpaecmenmul u cratiovl

uzoenuti u3 seuecms 0coooU YucCmomsi.
I'nasa IV. ®u3nueckue siBJeHUs] B XUMUHU

Hexotopsie cnocoOwl paznenenus cmeceil. PasznmeneHume cmeceil Ha OCHOBE pa3iHuuid B
(u3HYECKUX CBOMCTBAX WX KOMIOHEHTOB. OTcTamBaHWE W JieKaHTaIus. LleHTpudyrupoanue.
OwipTpoBaHue B Jaboparopuu, B ObITY M Ha MpousBojcTBe. DuibTpoBaHHe U (UIBTPAT.
VYcranoBka s GuiabTpoBaHUS M TpaBuiia paboThl ¢ HeW. BbITOBbIE (GMIBTPBI AT BOIBI.
AncopOnus. YcTpoicTBO mpoTHBOrasza. JlucTwiianms, uid mneperoHka. JlucTuimmpoBaHHas
Boma u e€ mosyuenue. Ileperonka nedTu. Hedrempomykrsl. IlpakTtuueckas pabora.
BripamuBanue kpucramwioB coyid (IomamntHui skcnepumenT). [Ipaktuueckas pabora. OducTka
MOBapeHHON comu. Jlemoncmpayuu. Pasdenenue cmecu nopowikos odicenesa u —cepbi.
Omcmausanue u O0ekaHmayus U38eCMKOB020 MOJIOKA, UIU 838ecu mena 6 eoode. Pazdenenue
B00HOLL CMeCU pacmumenbHO20 MACa ¢ NOMOWbI0 Oelumenvhol gopouku. Llenmpugyeuposanue
(Ha yenmpugyee uru ¢ nomowwto suoeogppacmenma). Konnexyus cnaiioos 6vimosvlx u
NPOMBIUUIEHHBIX NPUOOPO8, 8 KOMOPLIX NpUMEHsemcs yenmpugyauposanue. Ycemanoexka 0ns
Qunemposanus u eé paboma. Koanexyus Ovimoswvix @uivmpos. Aocopoyus KyKypy3ZHbIMU
nanoykamu napos naxydux eewjecms. Konnexyus noesazox u pecnupamopos. Ycmanoska 0ns
nepe2oHKU dAcuokocmeti u eé paboma (noayuexue OUCMULIUPOBAHHOU 800bl). Budeogpacmenm
«Pexmugpuxayuonnas xononna nepmenepepabamsigarowe2o 3a600a u cxema e€ yCmpoucmeay.
Konnexyusa «Hegpmv u neghmenpooykmory. JlabopamopHuvle onvimul. @romayus cepvl uz cmecu

Cpe'{HblM nNecKom.
T'1aBa V. CocTaB BelecTs.

XHUMHUYECKHE 3HAaKU H (I)OpMy.HBI XyUMHU4YeCcKHue »diIeMeHTh. BemecrBa MOJICKYJIAPHOTO H
HEMOJICKYJIAPHOTO CTPOCHMU. XUMHUYECKUM DJIEMEHT Kak OHpG,Z[CJ'IéHHLIfI BHUJ aTOMOB.

XHUMHUYECKHE AJIEMEHTHI B npuponae. ONEMEHTHBIN COCTaB IUIAHETHI 3eMJIA U €€ I'eOJIOTHYCCKUX



obonouek. IlpocTeie W cioxHBIE BemiecTBa. AJUIOTPONHS U AWIOTPONHBIE MOIM(PUKALINY.
XUMUYECKUEe 3HAKH U XUMUYecKue (Gpopmynbl. XHMHUYECKHE CHMBOJIBI, UX MPOU3HOLICHHUE U
Ha3BaHMs. DTUMOJIOTHYECKUE Havyalla Ha3BaHUM XMMHMUYECKUX JIEMEHTOB. Tabiuna XMMUYECKUX
anementoB JI. . MenneneeBa u e€ cTpykrypa: mepuoibl (OoJbIiMe W Malibie) W TPYIIIIBI
(rmaBHble M 1OOOYHBIE NOArpyNIbl). OTAEIbHBIE TPYNIIBI XUMUYECKUX AJIEMEHTOB: ILIEIOYHbIE
METaJUIbl, TaJlOTeHbI, OJaropojaHbIe Ta3bl. XuUMHYeckne (OopMyibl U (HOPMYIBHBIC €IUHUIIBL.
Koadduuuments! n nnaekcel. Mapopmarys, KOTOpyIo HECYT XUMHUUECKUE CUMBOJIBI U (DOPMYITHI.
OtHocuTenbHBIE aTOMHAs W MoJIeKylspHas Maccel. OTHOCUTENbHas aTOMHas Macca Kak
BEJIMYMHA, MOKAa3bIBaIOIIas, BO CKOJBKO pa3 Macca aToMa JIaHHOTO 3JeMeHTa OoJblIe Macchl
aToma Bojopona. OTHocuTenbHAs MOJIEKYJISpHas Macca M e€ HaxoxjaeHue. MaccoBas 10
3JIEMEHTa B CJIOKHOM BemiecTBe. [lononHurenbHas nHGOpMaIus, KOTOPYIO HECYT XMMHUYECKUE
bopmynsl. /Jemoncmpayuu. Buoeogppaecmenmot u craiiovl « dnemMeHmHublil COCMA8 2e0102U4eCKUx
ooonoyex 3Semauy. Anromponus xuciopooa. Mooenu (wapocmepocnesvie u Cmrwoapma—
bpueneba) monexyn pasznuunvix npocmulx U CloJiCHuIX  gewjecms. Tabauya xumuuecKux
anemenmos . M. Mendeneesa (kopomxonepuoonwiii eapuanm,). Iopmpemor H. 5. Bepyenuyca u

. U. Menoeneesa.

I'naBa VL. IIpocTsie BemecTBa.

Mertamibl: XMMHUYECKHE JJIEMEHThl W IPOCThIE BeIecTBAa. MeTauibl M CIUIaBBl B HCTOPUH
YeJI0BEYeCTBa: MEIHBIN, OPOH30BBIA M JKEJIE3HBIN BeKa. 3HaUCHHWE METAJUIOB | cIiiaBoB. OOmue
¢uszuveckue cpoiictBa MerauioB. [IpencraBurenu meramioB. JKeme3o. TeXHUYECKH YUCTOE U
XUMHUYECKH YHCTOE JKeme30. JKene3o — OCHOBa COBPEMEHHOU MPOMBIIUICHHOCTH M CEIBCKOTO
xo3sicTBa. CrjiaBel JKeJe3a: YyryHsl U ctainu. [lepenenbHblil U TUTEHHBIN YyTyHbI, UX 3HaYEHUE.
VYraepoaucras W JIETUpPOBAaHHAs CTaliM, WX 3HaueHue. [loHate o 4dYEpPHOM MW UBETHOM
MeTalypru. AnoMuHUN. VIcTOpus IpOMBIIUIEHHOTO MPOU3BOACTBA antomMuHus. [Ipumenenue
QJTIOMUHHUSI Ha OCHOBE CBOMCTB. 30J10TO. PoJib 30510Ta B MCTOpUM Ye€JIOBEYECTBA. 30JI0TO —
METaJll FOBEJIMPOB U ATAJIOH MUPOBBIX JieHer. [IpuMenenue 3010Ta Ha OCHOBE CBOMCTB. OJI0BO,

€ro CBOMCTBA U IMPUMCHCHHUC. AJ'IJ'IOTpOHI/IH 0JIOBaA: CEPOC U 0enoe 0110B0. «OIIOBSHHAS qgymay».

Hemerannsi. [Tonoxxenue snemenToB-HeMeTtamioB B Tabnuie /. . MenneneeBa. bnaropoaasie
ra3bl. Ajutotponus kuciopoaa. CpaBHEHUE CBOMCTB MPOCTHIX BEIIECTB METAJIJIOB M HEMETAJIOB.
[IpencraButenu HemeTannoB. @ochop u ero amnorponHsie Moaudpukanuu. CpaBHEHHE CBOWCTB
6ernoro u kpacHoro ocdopa. Obnactu npumenenus pocdopa. Cepa u o6nacti e€ NpUMEHEHHUSI.
Yrneposa, ero amioTpomHble MOAMQHUKAIUU (anMa3 U rpadur), UX CBOICTBA U MPHUMEHEHHUE.

A3OT, €ro CBOMCTBa H IMPUMCHCHHUC. ,ZZeMOHcmpauuu. KOJZJZ@KI/;M}Z memailyloe U Cniaeoes.



Buoeogpacmenmur u cnaiiovt «Memannvl u cninagvl 6 ucmopuu uenosevecmeay. Koanexyus
«Yyeyner u cmanuy. Buoeogppacmenmul u crauovt «XyoooicecmeenHvle uzoenus u3 u4yeyHa u
cmanuy. Komnexyus uzdenuii u3 anomunus u e2o cniuasos. Buoeogpacmenmuvl u crauowvl
«3010mo — mamepuan 106eiupos u Mmupogvle OeHveuy. Konnekyus usderuti uz on0ea.
Buoeogpacmenm «llasnue». Koanexyus nememannos — npocmeix eewjecms. Buoeogpacmenm
unu crauvo «Kucnopoo — eewecmeo ecopenus u ovixanusay. llomyuenue 6enozco gocghopa u
usyuenue e2o ceolicms. Budeogpacmenmol u caaiiovl «Anromponus yenepooay. Modenu
KPUCMANIUYeCKUX peuémox aimaza u epaguma. Konnekyus «AxmusuposauHulii yeonvb u
obnacmu e2o npumenenus». I'openue cepol u pocgopa. Jlabopamopnwie onvimul. O3naxomienue

¢ Konnekyuel memaniod u cniasos. O3Hakomienue ¢ KoiieKyuel Hememaiios.
T'maBa VII. CiaoskHable BeliecTsa

BanentHocTh. BasleHTHOCTh Kak CBOMCTBO aTOMOB OJTHOTO XMMHYECKOTO AJIEMEHTa COCTUHSITHCS
CO CTPOTO OMNpPEACNEHHBIM YHCIOM aTOMOB JPYroro XMMHYECKOTO D3JIEMEHTa. DJEMEHTHI C
MMOCTOSTHHOW W TIEPEeMEHHOW BaJICeHTHOCTHIO. BhIBOI (popMynsl coequHEHHs TO BaJEHTHOCTH.
HazBanue coeaunenus mo BaieHTHOCTH. OKcuapl. OKCHIBI M CIOCO0 00pa3oBaHMs MX Ha3BAHU.
Okcuzapl MOJIEKYISIPHOTO W HEMOJIEKYISIPHOTO CTpoeHMs. Ponb OKCHIOB B IpUpPOJE.
[TapuukoBsiii addekr. [IpeacraButenn okcumoB. Boaa, yrinekucisiii ra3, okcun kpemuus(1V),
ux cBoiictBa M mpuMmeHeHue. Kucmotel. Kuciorel, ux cocraB u ximaccudukanus. KucaoTsr
opranuyeckue u Heopranmdeckue. Mamukatopel. Tabmumna pactBopumoctu. ColissHas U cepHas
KHCIJIOTBI, X cBOWcTBa M mnpuMeHeHue. OcHoBaHus. OCHOBaHUS, UX COCTaB W Ha3BaHMUI.
I'unpoxcorpynma. OcHOoBaHMs pacTBOpUMBIE (IIENOYN) U HepacTBOpuMble. M3MeHeHne okpacku
WHJIMKATOPOB B WLIEJIOYHOM cpene. I'mapokcuipl HAaTpus, Kajlus M Kajdblus, UX CBOICTBA U
npuMeHnenne. Comu. Cosid, UX CcOCTaB U Ha3BaHUsA. PacTBOpUMOCTH cojedl B Bojae. XJIOpUJ
HaTpusi U KapOOHAT KalblMsg, UX CBOiicTBa M mpumeHenue. Knaccudukanus HeopraHM4ECKHX
BelecTB. BemiecTBa, ux kinaccudukamnuss u MHorooOpasue. IIpocTeie BelecTBa: MeTalibl U
HeMeTaluibl. CJOKHBIE BEIECTBA: OKCUJIbI, OCHOBAHMS, KHCIOTBL, COJU. /Jlemoncmpayuu.
Konnexyua oxcuoos. [awenue usgecmu. Boseonxa «cyxozco nvoay. Konnexyus ocnosawuil.
Konnexyus xucnom. H3menenue oxKpacku uHOUKAMOPOS8 6 W(eNOYHOU U KUCTOMHOU CPeoax.
Ilpasuno pazbasnenus ceprou xuciomol. Obyenusanue opeaHuyecKux eeuecms u Mamepuaios
ceprotul kucromot. Tabauya pacmeopumocmu OCHOBAHUM, Kuciom u coleti 8 ode. Konnexyus
coneti. Jlabopamopusie onvimol. Ilponyckanue 8vi0b1xaemo2o 6030yxa uepe3 u38ecmKko8yio 800Y.
Hccneoosanue pacmeopos kuciom unouxamopamu. Hccieooganue pacmeopos wjenoueti

UHOUKAMOPAMU.



TEMATUYECKOE IINTAHUPOBAHHUE

HaumeHoBaHue KosmmuecTBo yacos
Ne n/m| pa3nesioB u TeM
IPOrpaMMbI Bcero Bocnurare/ibHbIH OTEHIHAJ TEMBbI
KP P
[IpenMer xumMuu u ® TOTOBHOCTh K pa3HOOOpPa3HONW COBMECTHOM JAEATEIbHOCTH IPU BHIIOJHEHUHY]
MeTOo/1bI €€ y4eOHBIX, MO3HABATEJIbHBIX 337a4, BBINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB,
M3y4EeHUS CTpeMJICHHE K B3aMMOIIOHHMMAHUIO U B3aMMOIIOMOIIM B IMpolecce ITON yuyeOHOM
JeSITeNIbHOCTH;
® [OHMMAaHME 3HAYEHUS XUMUYECKOW HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBa,
® TOTOBHOCTH OIIEHMBATh CBOE TMOBEJEHHE M TIOCTYIKM CBOMX TOBapuulel ¢
1 4 1 MO3ULMU HPABCTBCHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIEACTBUU
IIOCTYIIKOB;
® yMeHME BbIOMpaTh, AHAJIU3UPOBAaTh M HMHTEPIPETUPOBATH HUH(pOPMAaLHIO
pa3IMYHBIX BUAOB U (HOPM MPEICTABICHMSI, OIy4aEMYI0 U3 Pa3HbIX HCTOYHHUKOB
(HayyHO-TIOMYJISIpHAsl  JIMTEpaTypa XUMHUYECKOIO COJEp)KaHMs, CIPAaBOYHbIE
nocodus, pecypcbl MHTepHeTa); KpUTHYECKU OLIEHUBATh IPOTUBOPEUMBYIO U
HEJI0CTOBEPHYIO HHPOPMALIHIO;
CTpoeHNe BELIeCTB ® pyHTEepec K OOYy4YEeHUI0 M TIO3HAHUIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTH M|
2 |1 ux arperarHsle 2 CHOCOOHOCTM K  €aMOOOpa30BaHHUIO, IPOEKTHOW M  HUCCIEeN0BaTEIbCKOH
COCTOSHNA NeSITeNbHOCTH, K OCO3HAHHOMY BbIOOpY HAIIPaBIEHHOCTH M YpPOBHS OOydyeHHs B
JTaTbHEHIIIEM;
CMecu BelecTB, UX ® [i03HaBaTelibHAs, MH(OPMAIMOHHAs M YUTATeNbCKas KYJIbTYypbl, B TOM 4YHCIE
COoCTaB HaBbIKM CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMM TEKCTaMH, CIPAaBOYHOH
3 5 1 JUTEPATypoi, HOCTYHNHBIMH TEXHMUYECKUMH CPEICTBAMHU HH(OPMAIMOHHBIX
TEXHOJIOTHI;




Ddusnueckue
SIBIICHUS B XUMUU

an06peTeHHe OIlbITa 110 IUIAHUPOBAHWUIO, OpraHu3anvu W IHPOBCACHUIO
YUYCHHUYECKUX OKCIIEPUMEHTOB: YMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSATENIBHO MPOTHO3UPOBATh €r0 Pe3ylbTar, (GopMyarnpoBaTh 0000IICHUS U
BBIBO/JIbI 110 pE3yJibTaTaM HpOBG[IéHHOFO OIIbITa, UCCJICAOBAHUA, COCTABIATH OTHYET]
0 MPOJIeJIaHHON paboTe;

CocTaB BEIIECTB.
XMMHYECKUE 3HAKU
1 (hOpMYJIBI

YMEHHME MPUMEHSATb B IPOLECCE IO3HAHUS IOHATHS (mpeaMeTHbIE U
METaNpeIMETHbIE), CUMBOJINYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yEMbIE B
XMMHH, TpeoOpa3oBbIBaTh UIMPOKO MPUMEHSIEMbIE B XHMHUHU MOJIEIbHbIE
IPEJICTaBICHNUS] — XUMHYECKUN 3HAK (CHMBOJ JIEMEHTA), XuMudeckas popmyna
U YpaBHEHHE XMMHUYECKON peakluu — MpHU pelIeHnH y4eOHO-TI03HABaTEIbHBIX
3aga4

[IpocThie BemecTBa

TOTOBHOCTh CaMOCTOSTEIbHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM
JUTEPATypOH, JOCTYIMHBIMH TEXHHYSCKUMHU CpEACTBAMH HH(DOPMAIMOHHBIX|
TEXHOJIOTHIA,

YMEHHE CaMOCTOSITENIbHO OMNpeAesaTh LENU JIeATENbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJHUPOBATh M NMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JIeSTEILHOCTD, BBIOUpaTh Hanboiee A((HEeKTHUBHBIE CIIOCOOBI pelieHusl YIeOHBIX U
MO3HABATENbHBIX 3a/la4, BbIOMpATh, AaHAIU3UPOBAaTh, CUCTEMATH3UPOBATH WU
MHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BUJIOB U (hOPM MpEACTaBICHHUS;

CroKHBIC BCIICCTBA

11

YMCHHUE HCII0JIB30BaTh HpI/IéMI)I JIOTUYCCKOI'0 MBIINUJIICHUA IIPH OCBOCHUHN 3HAHHWIM:
PaCKpbIBATh CMbICJII XUMHUYCCKHUX MMOHSTHMI (BBI,I[GJ'IHTB HX XapaKTCPHLIC IIPU3HAKHU,
YCTaHaBJIMBATb B3aMMOCBA3b C APYIrHUMH HOHHTI/IHMI/I), HCIIOJIBb30BAaTh ITIOHATHA
JJIA 00BICHEHHUS OTACIBHBIX (baKTOB u HBHCHHﬁ; BBI6I/IpaTL OCHOBAHHA N
KpUTCpUU OJIA Knaccn(bnxaunn XHUMHUYCCKHX BCIICCTB

Hroro

34




MHOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

KoaundyecTBo 4acoB

Jara usyyenus

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

Ne i/
. Tema ypoxka
Bcero | KP P
1. [[Ipeamet xumuu 1 1 Henens bu6mmoreka [{OK https://m.edsoo.ru/ff0d210c
2. |SBnenHus, MPOUCXOIAIINE C BEIECTBAMHA 1 2 Henels bu6mmoreka [{OK https://m.edsoo.ru/ff0d227e
3. |HaOnropeHue u SKCIEPUMEHT B XUMHH 1 3 Henens bubnunoreka L{OK https://m.edsoo.ru/ff0d23dc
[IpakTrueckas padota Nel «3HaKOMCTBO € 4 venens
4. |maGopatopHbIM 060pyaoBanueM. [IpaBuna 1 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d26ca
TEXHUKH 0€3011acCHOCTH»
5. |CtpoeHue BemiecTB 1 5 Henmens bu6nroreka LIOK https://m.edsoo.ru/ff0d28c8
6. |ArperaTHble COCTOSIHHSI BEIICCTB 1 6 Henens but6imoreka [{OK https://m.edsoo.ru/ff0d2a6¢
7. |YucTsle BelecTBa U CMECH 1 7 Henmens buGnroreka LIOK https://m.edsoo.ru/ff0d2be8
8. [["a3oBBIC cMecH 1 8 Henmens bubnunoteka [{OK https://m.edsoo.ru/ff0d2a6¢
9. [MaccoBas [0Jisi paCTBOPEHHOTO BEIIECTBA 1 9 Henens but6nroreka [{OK https://m.edsoo.ru/ff0d2d50
[IpakTueckas paborta Ne 2 10 nenens
10. «lIpurorossere pacTopa ¢ 1 1 buonuoTeka [{OK https://m.edsoo.ru/ff0d2eae

OIIPENECIEHHON MAacCOBOW 10JIEN
[PaCTBOPEHHOTO BELIECTBA»




11. [MaccoBas J10J1s1 IpuMeceit 11 venens  [buGnuoreka L{OK https://m.edsoo.ru/ff0d323c

12. [HexoTopsle criocoObl pa3ieieHus cMecei 12 nenens bubnuoreka L{OK https://m.edsoo.ru/ff0d350c
JIMCTUIUISIIMS, WU TIEpErOHKa. 13 Henens

13, [[lpaxcriiecias padora Ne 3 Bu6morexa IJOK hitps:/m.edsoo.ru/ff0d5230
«BpIpamuBanue KPUCTAIIIIOB COJTIDY
(IoMaIIHU SKCIEPUMEHT)

14. HpaKTquCIfaﬂ padora No 4 «Quncria 14 nepens bu6mmoreka [{OK https://m.edsoo.ru/ff0d37fa
[MOBAPEHHOM COJH

15. [XuMudeckre 3JeMEeHTBI 15 Henens bu6mmoreka [{OK https://m.edsoo.ru/ff0d3al6

16. XHMIICCKUE SHAKH. TabIHMIa XHMUIECKAX 16 nenens bu6mmoreka [IOK https://m.edsoo.ru/ff0d3b88
biaemenToB JI. Y. Menaeneera

7, pruwmaeckue hpopmyist. OTHOCHTELHEIE I7wenens i 6 imorexa TIOK https://m.edsoo.ru/f0dS708
AQTOMHAsI U MOJICKYJISIPHAS] MACCHI

g, [[IOBTOPCHHE 1 0000IICHHE TEM!. I8 nenent e o motexa IOK hitps:/m.edsoo.ru/ff0d334
[ToaroroBka K KOHTPOJILHOM paboTe
KonTposbHast padora Ne 1 «Hucrbie 19 venens

19. [BemecTBa M cMecH. XUMHUYeCKas bu6noreka [IOK https://m.edsoo.ru/ff0d40c4
CHMBOJIMKA»

20. [MeTamisl 20 "Hepens bubnuoteka [{OK https://m.edsoo.ru/ff0d4290

21. [IpescrasuTen METaiuIoB (ypok — 2lnenens buonroreka [{OK https://m.edsoo.ru/ff0d448e
yuyeHu4eckasi KoHpEepeHIrs)

22. |Hemeraisl 22 "epnens bubnuoteka [{OK https://m.edsoo.ru/ff0d4614

23. [IpescTapuTenn HeMeTanoB (ypox — 23 nepens buonroreka LIOK https://m.edsoo.ru/ff0d497a

yueHH4YecKasi KoH(epeHLus)




24. |BaneHTHOCTD 1 24 Henens lbubmmroreka I{OK https://m.edsoo.ru/ff0d4790

25. |Oxcuast 1 25 menens  [bubnuorexa LIOK https://m.edsoo.ru/ff0d4c4a

26. [pencrasure,m okenos (ypox — 1 26 nenens buonnoreka LIOK https://m.edsoo.ru/ff0d4ae2
yueHn4eckasi KOH(pEepeHLrs)

27. [KucmoTsl 1 27 nenens bu6mmoreka [{OK https://m.edsoo.ru/ff0d4dd0

pg. [[IPEACTABUTEIH KICIOT (YPOK — 1 28 menena i 6 morexa ITOK hitps://m.edsoo.ru/f0d4ddo
yaeHn4eckasi KoH(pEepeHns)

29. |OcuoBanus. [IpencraButenu ocHOBaHUN 1 29 nenens bubnuoreka L{OK https://m.edsoo.ru/ff0d50d2

30. |Commn 1 30 Hemens bu6mmoreka [{OK https://m.edsoo.ru/ff0d4dd0

31, [[IpeACTaBHTEH CONEi (YpOK — 1 Shmenens o 6 morexa IIOK hitps://m.edsoo.ru/f0d4£42
YIeHHYECKass KOH(PEPEHITHS)

32. |Knaccudukarys HEOPraHMIECKHX BEIIECTB 1 32 Henmens bu6mroreka [{OK https://m.edsoo.ru/ff0d542e

33. Konrpoannast padora Ne 2 «OCHOBmile 1 33 Henens bubnuoteka [{OK https://m.edsoo.ru/ff0d55a0
KJIACCHI HEOPTaHNYECKUX COeTHHEHHI»

34, AHAITH3 KOHTPOIIBHOH PadOTEL. 1 34 merens buommroreka LIOK https://m.edsoo.ru/ff0d5708
[ToaBeneHre UTOTOB y4eOHOTO rojia

OBIIEE KOJIMYECTBO YACOB I10 34

[IPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

Xumus 7 kinace.YueouukO. C. I'abpuensna, U. I'. Octpoymona, C. A. Cnaakosa . [Tocsemenune.Mocksa.2023

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Xumus B Tabnumax 8 — 11 kimaccel. CripaBouHoe mocodue. ABtop — coctaButelnb A. E. Haconosa 10 — e uznanue, crepeoturnnoe. Jpoda,
MockBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickas anekTpoHHas mkona. - https://resh.edu.ru/

"Anxumuk" - http:/alhimik.ru

Kypnan «Xumus u ku3ab» - https://hij.ru/

[Toxbopka auTepaTypsl 1o XuMuH - http://c-books.narod.ru/

Kypuan " 1 centsadps" - https://1sept.ru/

HNudbdoypok - https://iu.ru/video-lessons

COopHMK cTaTell 0 XUMUYECKHUX DJIEMEHTAX, WUTFOCTPUPOBAHHBIN OMMMCAaHUEM SKCIIEPUMEHTOB. -http://www.periodictable.ru
bu6nmoreka [IOK




AOKYMEHT NOANUCAH
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CBEAEHUA O CEPTUD®UKATE 30
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Bnageney byaaHb Muxawn IMUTpuesund
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