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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma yyeOHOro mpeaMera Mo XMMHUH JJisg 7 KIAcCOB COCTABIIEHA Ha
ocHOBe  DefepanbHOr0  rOCYJapCTBEHHOTO  00pa3oBaTENIbHOIO  CTaHAapTa
OCHOBHOTO 001iero odpa3zoBanus, nporpammsl o xumuu O. C. ['aGpuensna (O.
C. I'abpuensH, U. B. Akcénona, U. I'. OctpoymoB «IIpumepHas mporpamma Kypca
xumuu Juis 7 kinacca»— M. : IIpocBemienue, 2021).a Takke Ha OCHOBE
dbenepanbHOil pabouelt mMporpaMMmbl BOCHUTAHUS M C YYETOM KOHIIEHIIUH
npenojaBaHus yuyeOHoro npeaMera «XuMus» B 00pa3oBaTEeNbHBIX OpraHU3alMIX
Poccuiickoit @enepaunm.

OOHOBIIEHHE WIKOJIBHOIO O0O0pa30BaHMs, B TOM YHCIE XUMHUYECKOTO,
HaIpPaBJICHOHACO3aHUEONTUMAIIbHBIXY CITIOBUM ISy TOBIE TBOPEHUATIOTPEOHOCTE
HKaXXJ0oroyyeHuka, 1js (OpMHpPOBAaHUS €ro BCECTOPOHHEro MHTEpeca, s
pa3BUTHS yesioBeKa
CHOBBIMYPOBHEMCO3HAHUS,aKTUBHOYYaCTBYIOLIETOBIIPE0OPa30BAaHUUMHUPA,CIIOCO
OHOro K CaMOOLIEHKE M KpUTHYecKOoMY MblnieHnt0. ConepkaHue Kypca
XUMHHUKaKy4deOHoronpeaMerahopMupyeTcs,ucxoaau3001uxiieneiioopa3oBanus,
BOCIUTAHUSUPAZBUTUSIIMYHOCTH, BKITIOYAIOIIUX(OPMHUPOBAHUEHAYYHBIXB3TJIS A0
BHA MPUPOIY U OOLIECTBO, HEHHOCTHBIX COILMAIbHO-3HAYMMBIX OPHEHTAIIHH,
NPUBUTHETYMAHHBIX B3IJISIOBHA OKPYKAIOIIYIOI€HCTBUTEIBHOCTb.

XMMHUYECKUE3HAHUSHE00XOAMMBIKAKIOMYUEIIOBEKY,0HUOTIPE SO TPAIIH
OHAJILHOETIOBEICHHEUETI0BEKaBOKpYKatolelcpeie, He00X0MMBIBIIOBCETHEBHOM
*u3HU. [ TaBHOUTIPOOIEMONBIIPENOIaBAHUMXUMUHSIBIISIETCSATIEPETPY>KEHHOCTh
Kypca  OCHOBHOM  mikoibl.  Pemmth 3Ty  mpoOiemMy  MOXKHO €
MOMOIIBIONPOTEIEBTHUECKOTOKypca. Heo0X01uMOCTherOBBe ICHHUSI BEI3BAHAHECK
OJIbKUMUTIPUYNHAMU ;

® CJOKHOCTBIO ITPOTPAMMHOTO MaTepHaa;
® COKpallIeHHEeM KOJIMYECTBA YU€OHBIX YaCOB;
® yMEHBIIICHUE KOJMYECTBA XUMUYECKOTO IKCIIEPUMEHTA Ha YPOKaX;

® VCKOKEHHEM 3HAHUN MIKOJbHUKOB, TOYEPITHYTHIX U3 CPEICTB MACCOBOM
uHopManuH emé 10 3HAKOMCTBA C TIPEAMETOM «XHMHUSY.

Peanuzanus npeamera crmocoOCTBYET MOBBIIIIEHNUIO MOTHBAIIUN U TTO3HABATEIBHON
AKTUBHOCTH yYaIIUXCS IPU U3YYEHUH OCHOBHOI'O Kypca
xumun. I IporeeBTnaecknii Kypc XUMHUH XOTSI U HOCHT OOIIEKYIbTYPHBII
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XapaKTep U HE CTaBUT 3aJlayy Npo(eCcCHOHAIBHON NOATOTOBKU O0YyYarOMIMXCS,
TE€M HE MEHEE MO3BOJISIET UM OINPEACIIUTHCA C BBIOOPOM Ipoduiis 00ydeHus B
cTapiei mkose. st nocTixeHus: o0pa3oBaTeNIbHbIX PE3yJIbTaTOB HA OCHOBE
CUCTEMHO-AEATEIBHOCTHOIO MOX0/1a, KOTOPBIM SABISETCS OJHUM U3 OCHOBHBIX
Mexann3MoB peanuzauu PI'OC OO0, MOKHO UCTOJIB30BATH TEXHOJIOTHIO
nesitenbHocTHOrO Metona (T[AM) — nenarornyeckuii ”HCTpyMEHTapUid yUUTes,
CIOCOOCTBYIOUIMI BKJIFOUEHUIO YUAIIUXCS B YUEOHYIO IEATEIbHOCTh HA OCHOBE
MeTo/1a pedIeKCUBHOW CaMOOPraHU3alUK JIJIsl YCBOCHUS TTyOOKUX U MPOYHBIX
3HAHUU 10 IPEAMETY.

Heab yueOHOro npeamera

dopMUpOBaHUE Y yUALIUXCS YMEHHS BUACTh U IOHUMATh LIEGHHOCTh 00pa30BaHus,
3HAYUMOCTb XMMHUYECKOI'0 3HAHUS I Ka)KJI0I0 YEJI0BEKA HE3aBUCHUMO OT €TI0
npodeccuoHaIbHON 1eITebHOCTH; YMEHHS pa3inuyaTh (haKThl U OLICHKH,
CpPaBHUBATH OLICHOYHBIE BBIBOJbI, BUJIETh UX CBSA3b C KPUTECPUSIMHU OLIEHOK U CBA3b
KPUTEPUEB C OINPEACICHHON CUCTEMOM 1IEeHHOCTEH, (hOPMYITUPOBATH U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

dopmupoBaHUe Y 00yJaIONUXCS [IEJIOCTHOTO MPEACTABICHHS O MUPE U POJIH
XHMUH B CO3JaHAH COBPEMEHHOU €CTECTBEHHO-HAYYHOH KapTUHBI MUPA; YMEHUS
OOBSICHATH OOBEKTHI M IMPOIIECCHI OKPYKAIOIIEH JTeHCTBUTEIIPHOCTH —
PUPOTHON, COUATBHON, KYJIbTYPHOMH, TEXHHUECKOW CPEIbl, HCIIONB3YS ISl 3TOTO
XUMHAYECKUE 3HAHUS; IPUOOpETeHIE 00YJIaIOMIMMHUCS OTbITa Pa3HOOOpa3HOM
JeSTeLHOCTH, TIO3HAHUS U CAMOIIO3HAHUS; KITFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMIICTEHTHOCTEH ), IMCIOIINX YHUBEPCAILHOE 3HAUCHHUE /ISl PA3IMYHBIX BHIOB
JESATEILHOCTH: PEIICHUS PoOIeM, MPUHATHS PEIICHHIA, TONCKA, aHATTN3a U
00paboTku nH(pOpMAITUH, KOMMYHHKAaTUBHBIX HABBIKOB, HABBIKOB U3MEPEHUH,
COTPYIHHYECTBA, 0€30MaCHOTO OOpAICHHS C BEIICCTBAMH B ITOBCETHCBHOKH3HH.

3apaumn yueOHOro nmpeaMera
OO0pazoBaTenbHbIE:

dbopMHUpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUIA KaK KOMIIOHEHTA
€CTECTBEHHOHAYYHOM KapTUHBI MUpa; PazBuBaronue:



pa3BUTHE JJUYHOCTHU 00YYAIOLIUXCSI, UX MHTEUIEKTYaJIbHOE U HPABCTBEHHOE
COBEPILIEHCTBOBAaHUE, (POPMUPOBAHHUE Y HUX TYMAHUCTUUYECKUX OTHOILIEHUN U
HKOJIOTMYECKH LEIeCO00pa3HOro MoBeAeHU B ObITY U B TPYAOBOU JI€ATEIbHOCTH;

BocrnmmrarensHEIE:

-popmupoBaHue yMeHUN Oe30MmacHOrooOpalieHus ¢ BelecTBamu,
UCIIOJIb3yEMbIMHU B MOBCETHEBHOM KU3HU; BIPAOOTKA MOHUMAHUSI OOIIECTBEHHOM
MOTPEOHOCTH B Pa3BUTUU XMUMHH, a TAKKE (POPMUPOBAHKUE OTHOIICHUS K XUMHH
KaK K BO3MOXHOM 00nact Oynymieil npakTUH4eCKOU J1esITeIbHOCTH.

OO0wmas xapakTepucTHKa y4eOHOro nmpeamera.

B cooTtBeTrcTBUM C q)eﬂepaJIBHBIM rocyaapCTBCHHBIM O6paSOBaT€J'IBHBIM
CTaHAapTOM OCHOBHOT'O 06H_[€FO O6pa?>OBaHI/IH ydamuecsa JOJIKHBI OBJIAJICTh
TaKMMHU ITO3HABAaTCJIIBHBIMHA y‘le6HBIMI/I IIGﬁCTBPISIMPI, KakK:

yMeHHe GOopMyIHpPOBATH MPOOIEMY U TUTIOTESY,

CTaBUTDb OCJIN U 3a1a4Y1, CTPOUTDH IINIAHBI TOCTHIKCHUA ueneﬁ N pCIICHUA
IMOCTABJICHHBIX 3a/1a4, IIPOBOAUTD SKCIICPUMCHT U Ha €0 OCHOBC ICJIaTh BbIBOJAbI
YMO3AKIIIOUYCHUA, IMTPCACTABIIATE UX U OTCTANBATH CBOXO TOUKY 3PCHUA.

KpOMe 9TOT0, YHAIIHUCCA OOJIZKHBI OBJIAJICTh IIpUEMaMU, CBA3aHHBIMU C
OIIpCACIICHUCM TIOHSITHM OI'PpaHUYHBATH UX, OIIUCBIBATH, XapPAKTCPU30BATh U
CpaBHUBATL. CJICI[OB&TCJIBHO, IMIp1 U3YUYCHUU XUMHUU B OCHOBHOM IIIKOJIE ydqamuecs
JOJIDKHBI OBJIaACTD y‘IC6HBIMI/I IlGﬁCTBPIHMPI, ITO3BOJIAIOITUMHU UM JOCTHUYb
JIMYHOCTHBIX, IIPCAMCTHBIX U MCTAIIPCAMCTHBIX O6paSOBaT€HBHLIX PE3YyJIbTATOB.

[Ipenmaraemas mporpaMma o XUMHUH PacKpbIBaeT BKJIQ YIEOHOTO IIpeaAMeTa B
JTOCTH)KEHUE T1eJIeH OCHOBHOTO OOIIET0 00pa30BaHUs M ONpeesieT BAKHEHIIIHE
cojepKaTeIbHbIC JIUHUU MPEIMETA:

BEIIIECTBO , 3HAHUS O COCTABE M CTPOCHUH BEIIECTB, X BaXKHEUIINX (PU3HUCSCKUX U
XUMHYECKHX CBOMCTBAX, OMOJOrNYEeCKOM JCHCTBHH;

XUMHUYECKas Peakiys — 3HAHUS 00 YCIIOBHSX, B KOTOPBIX IPOSIBIISIOTCS
XUMHUYECKHE CBOMCTBA BEIIECTB, CIIOCO0AX YIPABICHHUS XUMUYCCKIMHU
MPOIIECCAMH;



MIPUMEHEHUE BEIIECTB — 3HAHUS U OMBIT TPAKTUYECKOUN NESATEILHOCTH C
BEILIECTBAMHU, KOTOPbIE HAUOOJIEE YaCTO YIOTPEOIIAIOTCS B IOBCEAHEBHOM KU3HH,
IIMPOKO UCHOJIB3YIOTCS B IPOMBIIIIEHHOCTH, CEJIbCKOM XO031CTBE, HA
TpaHCHOPTE;

SI3BIK XUMHUH — CHCTEMa BOKHEUIIUX TOHITHH XUMUU U TEPMUHOB, B KOTOPBIX
OHH OINUCHIBAIOTCS, HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB, T. €. UX Ha3BaHUS (B
TOM YHCJIE ¥ TPUBHAIILHEIC), XUMUYCCKUE (DOPMYJIIBI M YpaBHEHUS, aTaKKe
MpaBuIIa epeBoia NHPOPMAIMK C €CTECTBEHHOTO SI3bIKa Ha S3BIK XUMUHU U
oOpatHo.

[Ipu or6Gope comepxanusi, KOHKPETUZUPYIOILIETO POrpaMMy, YUUTHIBAJIOCH, UTO
nepes o01muM 00pa3oBaHUEM HE CTOUT 3ajiadya Mpo¢ecCuoHaIbHON MOTOTOBKU
oOy4aromuxcs. ITO ONPEETUIIO MOCTPOCHUE Kypca Kak OOUIEKYIbTYPHOTO,
HaAIPaBJICHHOT O, MPEX/I€ BCET0 Ha (POPMUPOBAHKE U PA3BUTHE UHTEpECa K
U3YUYCHHUIO XUMHUH. YUTE€HAa OCHOBHAsI 0COOEHHOCTh MOAPOCTKOBOTO BO3pacTa —
HAYaJIo Mepexo/ia OT IETCTBA K B3POCIOCTH, KOTOPBIM XapaKkTEepU3yeTCs pa3BUTHEM
MO3HABATEIBLHOUN Cephl.

Ha sTane ocHoBHOTO 00111€T0 CpeIHEr0 00pa30BaHus MPOUCXOIUT BKIIOUCHHE
00y4Jaromuxcs B MPOEKTHYIO U UCCIEI0BATENBCKYIO IEATEbHOCTh, OCHOBY
KOTOPO#l COCTaBISIOT TAKME YHUBEPCAJIbHBIE yueOHbIEe NEHCTBUS, KAK YMEHHE
BUJIETh MPOOJIEMBI, CTABUTH BOIIPOCHI, KI1acCUPULIUPOBATH, HAOIIOATh,
IPOBOAUTH SKCIIEPUMEHT, JI€TIaTh BBIBOJIBI M YMO3AKIIFOUEHHUS, OOBSICHSTD,
JOKa3bIBaTh, 3aIMILIATH CBOM HJIEH, 1aBaTh onpeaeneHus nousatuam. Croaa xe
OTHOCSITCS] TPUEMBI, CXOJHBIE C ONIPEACIICHUEM MTOHSATUI: ONUCAHUE,
XapaKTEpUCTHKA, Pa3bsICHEHUE, CPaBHEHHE, pa3nnueHre. @opMHUpPOBaHHUE 3THX
YHUBEPCAJIbHBIX YUeOHBIX ICUCTBUI HAUMHACTCS €€ B Ha4YaJbHOM ITKOJIE, a B
Kypce€ XMMUU OCHOBHOM HIKOJIbI MPOUCXOAUT UX PA3BUTHUE U COBEPILICHCTBOBAHUE.
B cBsi3u ¢ 3THM pe3epBHBIC Yachl INITAHUPYETCS MCIOIB30BaTh HAa (HOpMUPOBAHUE U
pPa3BUTHE YMEHHU ITPOEKTHOM U UCCIIENOBATEIIBCKOU 1€ TEIbHOCTH, YMEHUE
BUJICTh TIPOOJIEMBI, JI€IaTh BHIBOABI U YMO3AKIIOUCHUS .



MecTto npeaMera B y4eOHOM IIaHe

CornacHo yTBepkJACHHOMY Y4eOHOMY IJIaHy IIKOJIbI HA U3y4YEHUE
MPOIEIEBTUYECKOI0 Kypca XUMHH B 7 Kilacce OTBeJEH | yac B HEJento, BCEro —
34 ygaca.

COIEPXAHUE OBYUYEHUS
[IpenmeT xumun u MeTobl €€ u3ydyenus [Ipenmer xumun. 3HaUeHUE XMMUU B
KW3HU COBPEMEHHOT0 yejoBeka. Tena u BemectBa. CBOMCTBA BEUIECTB.
IIprMeHeHne BEIeCTB HA OCHOBE UX CBOMCTB. SIBIEHUSI, TPOUCXOSIIIUE C
BelecTBaMu. GU3NUYECKUE SIBIICHUS 1 XUMUYECKUE peakuu. BemecTna,
YYaCTBYIOIIME B PEAKIIMU: UCXOIHBIC BEILIECTBA U MPOAYKThI peakiuu. [Ipusnaku
XUMHUYECKHX PEAKLINI: U3MEHEHHE 1[BETA, BHINIAJICHUE UIIA PACTBOPEHUE OCAJIKA,
BBIJICJICHHE T'a3a, BIJCIICHNE WJIM MTOTJIOIICHUE TSIUIOTHI M CBETA, MOSBJICHHUE
3anaxa. HabmroaeHue u sSKkcepruMeHT B XuMuH. M3ydeHue niiaMeHu cBeYu U
cnupToBKH. ['unoresa u BeIBoA. OdopmieHre pe3yabTaTOB IKCIIEPUMEHTA.
[TpakTryeckast pabota. 3HAKOMCTBO ¢ J1JabopaTopHbIM o0opynoBaHueM. [IpaBuiia
TEXHUKU 0€30MacHOCTH MpHU padoTe B KabuHeTe (J1abopaTopum) XUMUH.
JHemonctparuu. BugeodparmenTs! u cnaiapl «k Erunet — poauHa XUMUN.
Konneknus CTekIsHHOM XUMHUYECKOM NTOCYyAbl. KoJUIeKus u3nenui u3 arroM MHUS
U €ro criaBoB. [TonydeHue yriieKuciioro raza u €ro B3auMoJIeUCTBUE C
M3BECTKOBOW BOJOM. B3anmozaencTBre pacTBOpa MUIEBOM COJIbI C YKCYCHOM
KHUCJI0TOW. B3anmMoieiicTBie pacTBOPOB METHOTO KYIIOpPOCa U HAIIATBIPHOTO
criupta. [lomxuranue mepcrsHoit HUTH. JIabopaTopHbIe onbITh. M3yueHue
CTPOEHUS TJIAMEHHU CBEYU U CITUPTOBKH.

I'maBa II. CTpoeHHe BEHIECTB U UX arperatHbie cocTosiHUA CTPOCHUE BELIECTB.
Bbpoynosckoe neumxkenue. uddysus. Arombel. Mosekynbl. OCHOBHBIE MOJOKEHUS
aTOMHO-MOJIEKYJISIpHOTO yueHus. MoHbI. BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUA. ATrperaTHble COCTOSHUS BellecTB. ['a3pl. XKuakocTu.
TBEpable BemecTBa. B3anmHbIe IepeX0bl MEKy arperaTHbIMA COCTOSIHUSIMU
BEIIECTBA: BO3TOHKA (CyOnmuMaIius) u aecyOnumaniusi, KOHJISHCAIUs U UCTIapeHHe,
KpucTam3anus u riasnenue. Jlemoncrpanuu. uddysus nepmanranara kanus B

Bojie. CobOupanue npubopa A MOoJyYeHHUs Ta3a U MPOBEpPKa €ro Ha
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repMeTHYHOCTh. Bo3ronka cyxoro npaa, nojga uim HagranuHa. JlabopaTopHsle
omnbIThl. Habmrogenne 3a GpOyHOBCKUM JBHKEHHEM (IBM)KEHUE YaCTHUIL TYIIH B
Boze). uddy3ust koMnoHEeHTOB e30/j0panTa B Bo3ayxe. Juddysus caxapa B
BOJIe. ATperaTtHble COCTOSIHUS BOJBI.

I'maa III. Cmecu BemmecTB, ux coctaB HucTeie BemecTBa 1 cMecu. YnucTeie
BellleCTBA U cMecH. | OMOT€HHBIE U TeTepOoTreHHbIe cMecH. ['a3000pa3HbIe, JKUIKUE
u TBEpAbIE cMecH. ['a30Bble cmecn. Bo3nyx — npupoanas razosas cMech. CocTan
Bo3nyxa. O0BEMHAs 10J11 KOMIIOHEHTa Ta30BOI CMECH KaK OTHOIIIEHUE 00bEMa
JTAHHOTO Ta3a K 001emMy 00bEMy cmecu. PacuéThl ¢ uCronb30BaHUEM TTOHSATHS
«00BEMHAsI 10711 KOMIIOHEHTa cMecu». MaccoBasi J10J11 paCTBOPEHHOTO BEIIECTBA.
[ToHsiTHE O KOHIIEHTpALIMKU pacTBOpa. MaccoBas 1071 paCTBOPEHHOTO BEIIECTBA
KaK OTHOIIEHHE MAacChl pACTBOPEHHOTO BEIIECTBA K Macce pacTBopa. Pacuérel ¢
VCIOJIb30BAHUEM TTOHSTHS «MACcCOBAs J10JI1 pAaCTBOPEHHOTO BELIECTBAY.
[IpakTuyeckas padota. [Ipurorosnenue pactpopa ¢ onpeacaéHHON MacCOBOM
J0JIEd pacTBOPEHHOIO BellecTBa. Maccosas noisa npumecu. [lonsatue o
TEXHUYECKOM o0pasiie, 00 OCHOBHOM KOMIIOHEHTE M O MpuMecH. MaccoBas 1071
npuMecu. Pacu€Thl ¢ UCMIOIBL30BAHUEM MOHATUS «MACCOBAs JOJISI TPUMECH».
Jlemonctpanuu. Paznuuasie oOpasisl Mpamopa. Kosiekiys MuHepaaoB U TOPHBIX
nopoj. BuneodparmMeHnT mo ooHapykeHHIO0 00BEMHON 10U KUCIOPOAa B BO3IYXE.
BuneodparmenTs! u cnaiiibl MpaMopHBIX apTedakToB. Kosiekius ObITOBHIX,
KOHJIUTEPCKUX U MEAUITMHCKUX cMeceld. OOpasibl MEIUITMHCKUX U MMUIIEBBIX
PacTBOPOB C yKa3aHWEM MacCOBOU J0JIM KOMIIOHeHTa. BuneodpparMeHTsI 1
CIIAMbI U3IEJINA U3 BELIECTB OCOOON YUCTOTHI.

['maBa IV. ®usnueckue sBienust B Xumun HekoTopsie criocoObl pa3aeseHus
cMeceil. Paznenenne cMeceit Ha OCHOBE pazauduil B PU3NUECKUX CBOMCTBAX UX
komMmoHeHToB. OTcrauBanue u nekantanus. Llearpudyruposanne. ®unbTpoBanue
B JJa0OpaToOpuu, B OBITY U HA MPOU3BOACTBE. PUIBTpOBaHKE U QUILTPAT.
YcranoBka st GUIBTPOBAHUSA U TIpaBuia paboThl ¢ HEl. BbITOBBIE GUIBTPHI IS
BOJIbI. AZicopO1tusi. Y CTpOMCTBO MpoTUBOrasa. JuCcTUIsAIMS, Win MeperoHKa.
JuctumpoBadHas Boja 1 e€ nmoiaydenue. [leperonka Hedtu. HerenpoayKTerl.
[IpakTrueckas pabota. BelpamuBanue KpucTajIOB COJH (JOMAIIHUN
skcriepuMenT). [IpakTrdeckas padota. OuncTka moBapeHHON



conu.JlemoHcTpanuu. Pazienenue cMecu NOpOIIKOB keje3a U cepbl. OTcTauBaHue
U JIeKaHTalusl U3BECTKOBOTO MOJIOKA, UJIM B3BECH Mela B Bojie. Pa3nenenue
BOJHOW CMECH PAaCTUTEILHOI'O MAcCJa C MOMOILBIO IETUTEIbHON BOPOHKH.
HenTpudyrupoBanue (Ha HeHTpUDYre WIK ¢ MOMOIIBIO BUACO(PparMeHTa).
Komneknus cnaiiioB ObITOBBIX U MPOMBILUIEHHBIX TPUOOPOB, B KOTOPBIX
MPUMEHSIETCS HEHTpUPyrupoBaHue. Y CcTaHOBKA i puiibTpoBaHUs U €€ padoTa.
Komnnekust 6bITOBBIX PUIBTPOB. AJCOPOILIMS KYKYPY3HBIMHU MaJOUYKaAMH apOB
naxy4ux BemiecTB. Komiekius noBs30K U pecnupaTopoB. Y CTAaHOBKA JJIsI
NEPErOHKU KUAKOCTEHN U e€ paboTa (ojlydeHHe TUCTUIUIMPOBAHHOMN BOJIbI).
Buneodpparment «PekTudukaiontas KojloHHa HedTenepepadaThIBaOIEro
3aBojia U cxema e€ yctporctay. Komnekuus «HepTs 1 HeQTenpoyKTh».
JIaGopatopHsbie onbIThl. DOTAIUS CEPBI U3 CMECH C PEYHBIM MTECKOM.

I'maBa V. CocTaB BelecTB.

XuMHU4ecKue 3Haku U GopMyJibl XUMHUUECKHE dJIeMEHTHI. BemecTra
MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUS. XUMHUYECKUN dJIEMEHT Kak
OTpeIeIEHHBINA BUJT aTOMOB. XUMUYECKHUE DJIEMEHTHI B IPUPOJIE. DIEMEHTHBIN
COCTaB TIJIaHEeThI 3eMJlsl U €€ TeoJIoTHUecKuX o0osouek. [IpocThie u croxHbIC
BelIeCTBa. AJJTIOTPOIHUS U AJUTOTPOIHBIE MOIUMUKAIIN. XUMUYECKUE 3HAKH U
XxuMudeckue Gopmysbl. XUMUYECKUE CUMBOJIBI, UX POU3HOIICHUE U HA3BAHMUS.
OTUMOJIOTHYECKUE Havalla Ha3BaHUN XUMHYECKUX d1eMeHToB. Tabmuia
xumudeckux saemenToB J[. . MenaeneeBa u e€ ctpykrypa: nepuoasl (0oibime u
MaJible) ¥ TPyMIbl (TJIaBHBIE U MOOOYHBIE TOATPYIIIbI). OTAeNbHBIC TPYIIIIHI
XUMHYECKUX JIEMEHTOB: IIEIOYHBIE METAJIIbI, TaJOTE€HbI, OJIarOpPOHBIE Ta3bl.
Xumuaeckue Gopmyssl u GopMybHBIC eTUHAIBL. K03 hHUIMeHTh 1 HHICKCHI.
Nudopmariusi, KOTOPYIO HECYT XUMUYECKUE CUMBOJIBI M ()OPMYJIBI.
OTHOcUTENbHBIE aTOMHAS U MOJIEKYJIApHas Macchl. OTHOCUTEIbHAS ATOMHAs
Macca Kak BeJIMYMHA, TOKA3bIBAOIasl, BO CKOJBKO pa3 Macca aTomMa JaHHOTO
areMeHTa 0oJibllle Macchl aToMa Bogopoaa. OTHOCHUTENIbHAs MOJIEKYJIsIpHAasl Macca
1 e€ HaxoxaeHue. MaccoBast 107151 3JIEMEHTA B CJI0’KHOM BEILIECTBE.
JlononauTenbHas nHPOpMaIKs, KOTOPYIO HECYT XUMHUECKHE (POPMYIIHI.
Hemonctparuu. BuneopparMeHThl U cliaidibl « IEMEHTHBIN COCTaB
reoJIOTUYECKUX 000sI0UeK 3eMIny. AJITOTpOIUs Kucjiopoaa. Mojenu



(mapocrepxHeBble 1 CTioapTa—bpurieda) MoneKkys pa3andHbIX POCTHIX U
CJIOXHBIX BeliecTB. Tabauia xumuueckux saeMmenToB J[. . MenneneeBa
(xopoTKoneproHkIii Bapuant). Ioprperst 1. 5. Bepuennyca u JI. 1.
Menpeneena.

I'maa VI. IIpoctsie BemectBa MeTasuisl.

MerTaibl: XUMUYECKHUE 3JIEMEHTHI U MIPOCTHIE BEMIECTBA. METalIbI U CIUIABBI B
HCTOPUH YeJIOBEUECTBA: MEIHbII, OPOH30BBIM U JKeI€3HbII Beka. 3HaU€HUE
MeTaJIoB U cruiaBoB. O0mue pusndyeckue cBoiictBa MetamioB. [IpencraBurenu
MmetasuioB. JKene3o. TEXHUYECKH YNCTOE U XMMUYECKH YUCTOE Keme30. Kenezo —
OCHOBA COBPEMEHHOM MPOMBIIIEHHOCTH U CENBCKOT0 X034icTBa. CIIaBbl kKenes3a:
YyI'yHbI U CTaJIU. IlepeenbHblil U TUTEHHBIN YYT'YHBI, UX 3HAYCHUE. Y TIIEpOJUCTas
U JIETUPOBAHHAS CTAJIM, UX 3HaueHue. [ToHsTHe 0 Y€PHOM 1 LIBETHOW METAJITyprUM.
Anromununii. IcTopusi MpOMBIIIIIEHHOTO TPOU3BOACTBA antoMuHus. [IpuMenenue
AJTIOMHUHMS HA OCHOBE CBOMCTB. 30710TO. POJIb 30710Ta B HCTOPUU YEIOBEYECTBA.
30J10TO — METaJI FOBEJIMPOB U 3TAJOH MUPOBBIX AeHer. [IpumeHnenue 305101a Ha
OCHOBE CBOMCTB. OJIOBO, €r0 CBOMCTBA U MPUMEHEHUE. AJUIOTPONHS 0JIOBA: CEPOE
u 6enoe onoBo. «OnoBsHHAs uymay. Hemeramsl. [lonoxenue 3meMeHTOB-
HeMeTayioB B Tabnuie Jl. 1. Menneneesa. biaropoinpie raspl. AJUIOTpOIUS
kuciioposia. CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB METAJIIOB U HEMETAJLJIOB.
[IpencraButenu HemetamuioB. @ocdop U ero auIoTPONHbIe MOAUDUKAIUY.
CpaBHeHue cBOMCTB Oesoro u kpacHoro (ocdopa. Obmactu npuMeHEHUS
docdopa. Cepa u obnacT e€ npuMeHeHUs. YTIIEpO/I, €ro aJuIOTPOITHbIE
Moaudukanuu (aamas u rpaduT), X CBOWCTBA U IPUMEHEHHE. A30T, €ro CBOMCTBA
u npuMeHeHue. JlemoncTpaunu. Komiekuus MeTanioB U CILIaBOB.
BuneodparmenTs! u cnaiiibl «MeTamuibl U CIJIaBBl B UCTOPUH YETIOBEYECTBAY.
Komnexkuus «Uyrynsl u ctanny». BugeodparMeHTs U ciaiabpl «Xya0KeCTBEHHbBIE
U3JIeNns U3 YyryHa u ctanuy. Koiekius nu3gaenuii u3 allfoMUHUS U €r0 CIJIaBOB.
BuneodparmeHnTs! u ciaiiibl «30J0TO — MaTepual I0BEITUPOB U MUPOBBIC
nensruy. Komnexmus uznenuit u3 onosa. Buneodparment «Ilasaune». Komnexius
HEMETaJNIOB — MPOCTHIX BemiecTB. Buaeodpparment wnn cnaig «Kucmopom —
BEIIIECTBO FOPEeHUS U AbIXaHusm». [lomydenue 6enoro dhocdopa u nusydeHnue ero
CBOMCTB. BuneopparMeHThI U claliipl « AJUIOTpOMUs yriaepoaa». Moaenu



KPUCTAJUTMUECKUX peméTokanmasa u rpaputa. Komnekuns « AKTUBUPOBAaHHBIHI
yroJib ¥ 00J1acTH €ro npuMeHeHus». ['openue cepol 1 Gpocdopa. JlaboparopHbie
omnbIThl. O3HAKOMIIEHHE C KOJUIEKIIUEH METaUIOB U CI1aBOB. O3HAKOMIICHHUE C
KOJIJICKLIEW HEMETAJJIOB.

I'nmaBa VII. Cioxxurble BemecTBa

BanentHoCTh. BaneHTHOCTH Kak CBOMCTBO aTOMOB OJJHOTO XMMHUYECKOT'O AJIEMEHTA
COEUHSTHCA CO CTPOTO OMPEAECIEHHBIM YHCIOM aTOMOB JIPYTrOr0 XUMUYECKOTO
3JIEMEHTA. DJIEMEHTHI C MOCTOSTHHOM U MEPEMEHHON BaJIECHTHOCTHIO. BBIBOZ
dbopmyIbl coeTMHEHUS 110 BaJleHTHOCTU. Ha3zBaHue coeiMHEHNs 110 BaJICHTHOCTH.
Oxcuabl. Oxcubl U criocod o0pa3zoBaHus UX Ha3BaHU. OKCUIBI MOJEKYISPHOTO
U HEMOJIEKYJISIpHOTO cTpoeHus. Poibs okcuioB B npupose. [lapaukosiil 3 hexT.
[IpencraBurenu okcuaoB. Boaa, yriaekucislii rasz, okcu kpeMaus(IV), ux
cBoiicTBa u npuMmeHeHue. Kucinorel. Kucnotsl, ux cocras u kiaccudukaiusi.
Kucnoter oprannueckue u Heopranunueckue. Muaaukaropsl. Tabnuia
pactBopuMocTu. CossiHas U cepHasi KUCIOThI, UX CBOMCTBA U NMPUMEHEHHUE.
OcnoBanusi. OcCHOBaHUsI, UX COCTaB U Ha3BaHus. [ uapokcorpynmna. OCHOBaHUS
pacTBopuMbIe (IIEI0YN) U HepacTBOpUMBIE. MI3MeHeHne OKpacKu UHJIUKATOPOB B
LIEJI04YHOU cpeae. [ mapokcuasl HATpUs, KU U KaJdbLKsl, UX CBOWCTBA U
npumenenne. Conu. Conu, UX COCTaB U Ha3BaHUs. PacTBOpUMOCTH cOJIE B BOJIE.
Xyopua HaTpus U KapOOHAT KaJbIIHMs, UX CBOMCTBA U IPUMEHEHUE.
Knaccuduxkanus Heopranndeckux BemiecTB. BemecTa, ux kiaccudukanus u
mMHorooOpaszue. [IpocTrie BemecTBa: MeTaibl M HeMeTalibl. CII0XKHBIE BEIIECTBA:
OKCH/JIbl, OCHOBAHUsI, KUCJIOTHI, cou. JlemoHcTpanuu. Komiekuus okcuaos.
lNamenue n3Bectu. Bo3ronka «cyxoro spaay». Koiwiekuus ocHoBanuil. Kosuiekius
KUCIIOT. I3MEeHeHre OKpacKu MHINKATOPOB B IIECJIOYHON M KUCIIOTHOM Ccpelax.
[IpaBuno pazbaBneHus: cepHon KUCIOThL. OOyTrIuBaHNe OPraHUYECKUX BEUIECTB U
MaTepHajoB CEpHOM KucioTou. Tabmuiia pacTBOPUMOCTH OCHOBAHUH, KUCIIOT U
coneit B Boge. Komnekuus coneit. Jlabopatopusie onbiTel. [Ipomyckanue
BBIJIBIXa€MOI'0 BO3/yXa Ye€pe3 U3BECTKOBYIO Boay. MccnenoBanue pacTBOpoOB
KHUCJIOT MHAMKaTopaMu. VccinenoBanue pacTBOpPOB IEI0UEN MHINKATOPAMH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JInuHOCTHBIE
B IICHHOCTHO-OPUEHTAIIMOHHON c(pepe — YyBCTBO TOPJOCTH 32 POCCUNUCKYIO
XUMHUYECKYIO HayKy, TYMaHU3M, OTHOIIEHHUE K TPYAY, LIEICYCTPEMIICHHOCTb;

dbopMupoBaHuE IIEHHOCTU 3JI0POBOT0 U 0€30MacHOT0 00pa3a KU3HU; YCBOCHUE
MIPaBUJI HHIUBUIYATBHOTO M KOJIJIEKTUBHOTO 0€30ITaCHOTO MOBEACHUS B
Ype3BbIYAWHBIX CUTYAIUSAX, YIPOKAIOIIUX KU3HU U 3JJOPOBBIO JIHOJICH;

B TPYZOBOM c(pepe — roTOBHOCTh K OCO3HAHHOMY BBIOOPY JasibHEHIIEH
00pa30BaTeIbHON TPAEKTOPHH;

B MIO3HABATENbHOMN (KOTHUTUBHOM, HHTEIIEKTYaIbHOW) cpepe — yMeHue
YIPABIATH CBOEH MO3HABATEIBHON JIESATEIBHOCTBIO.

(bopMHUpOBaHUE OCHOB PKOJOTUYECKON KYJIbTYPhI, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBILIJIEHUS, PA3BUTUE ONbITA
HKOJIOTUYECKH OPUEHTHUPOBAHHOM pedhIeKCUBHO-OLIEHOYHON U MTPAKTUYECKOH J1esi-
TEJIbHOCTHU B )KU3HEHHBIX CUTYAIUAX;

MeTtanpeaMeTHbIe

YMEHHE CaMOCTOSITEIIEHO ONPEEIIATh e CBOETO 00YYCHHsI, CTABUTh U
GopmMynupoBaTh s ceOsl HOBBIC 3a/1a4M B y4&€0€ ¥ M03HABATEITHHON
JESTEILHOCTH, pa3BHUBaTh MOTUBBI M MHTEPECHI CBOSH TTO3HABATEILHOM
JCSATEILHOCTH; YMEHHE CAMOCTOSITEIILHO TUIAHUPOBAThH IyTH JOCTH)KCHHS 1IEJICH, B
TOM YHCJI€ aJIbTEPHATHUBHBIE, 0CO3HAHHO BHIOMpaTh Hanboee 3¢ HeKTUBHBIC
crocoObl perieHust YIeOHBIX U TTO3HABATEIbHBIX 3a]1a4;

YMEHUE COOTHOCUTH CBOU JEUCTBUS C IJIAHUPYEMBIMU PE3YIbTaTaAMU,
OCYIIECTBIIATh KOHTPOJIb CBOEH JICSITEIBHOCTH B ITPOLECCE JOCTUKEHHUS
pe3ynbTaTa, ONpenesaTh CIOCOOb IEUCTBUM B paMKaX MPEIIOKEHHBIX YCIOBUN U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBUS B COOTBETCTBHU C U3MEHSIOIICHCS
CUTYyalHEH;
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YMEHHE OIICHUBATH MIPABUIHLHOCTH BBIIIOJIHEHUS YUeOHOHN 3a]jaui, COOCTBEHHBIC
BO3MOKHOCTH €€ pelIeHUs; BIaIeHUe OCHOBAaMH CAMOKOHTPOJIS, CAMOOIICHKH,
MPUHATHUS PELIEHUN U OCYLIECTBICHUSI OCO3HAHHOTO BHIOOpA B yueO- HOM U
MO3HABATENbHOM IEATEIPHOCTH; YMEHUCOIIPEACTAT,  TOHATHUS,  CO3/1aBaTh

0000111eH, yCTaHABIMBATh aHAJIOTUH, KIaCCU(DUIIMPOBATH,
CaMOCTOSITETTLHO BEIOMPATh OCHOBAHUSI M KPUTEPUU JJIsI KIIACCU(UKAIINH,
yCTaHABIMBATh MPUIHMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE
paccyXIeHue,yMo3akitoueHue (MHAYKTHBHOE, IETyKTHBHOE U TI0 aHAJIIOTHUN)
JIeNIaTh BBIBOIBL;

YMCHHUC CO3/1aBaTh, IPUMCHSATDb U HpeO6paSOBBIBaTB 3HaKN U1 CUMBOJIbBI, MOJICIIN U
CXCMBI I pCUHICHUA y‘Ie6HBIX M ITIO3HABAaTCJIBHBIX 3aJ1a4,

yMEHHUE OPTaHU30BbIBATh yUeOHOE COTPYIHUUECTBO U COBMECTHYIO JIEATEIILHOCTD
C YUUTEJIEeM U CBEPCTHUKAMU; pad0TaTh MHIUBUIYAIBHO U B TPYIINE: HAXOIUTh
oO111ee peleHne U pa3penarb KOHQIUKTHT HA  OCHOBE COTJIACOBAHMS
MO3UILIMKA U yuéTa UHTEepecoB; (opMynupoBaTh, apryMEHTHPOBAThH U
OTCTanMBaTh CBOE MHEHHUE; YMEHHUE OCO3HAHHO MCIIOJIb30BaTh PEUEBBIE CPE/ICTBA B
COOTBETCTBUM C 33/1a4€il KOMMYHUKALIUU 151 BBIPA)KEHUSI CBOMX YYBCTB, MBICJIEH
U TOTpeOHOCTEH; INTAHUPOBAHUS U PETYJISIIMHU CBOCH JesATEILHOCTH; BlIaJICHUE
YCTHOU ¥ MUCbMEHHOW PEUYbI0, MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO;
dbopmMupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCITOIb30BaHUS
UH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHI;()OPMUPOBAHUE U PA3BUTHE
AKOJIOTUYECKOTO MBIILICHUS, YMEHUE NTPUMEHSITH €r0 B I03HABATEILHOM,
KOMMYHHKATUBHOM, COIIMAIPHOM MPAKTHUKE U MPOPECCHOHATILHON OpUEHTAITUH.

IIpeameTHbIE
B no3naBartenpHOM cdepe: 1aBaTh onpeaeaeHrs H3yYeHHBIX TTOHSTHIA:

«XAMMHYECKUMN QJICMCHT», «aTOM», KMOH»,«MOJICKYJIa», KIIPOCTBIC U CIIOKHBIC
BCIHICCTBA», «KBCIICCTBO», KXUMHNYCCKAs Q)OpMYHa»,((OTHOCI/ITGJILHaH
dTOMHasMaccCa»,«OTHOCUTCIIbHAA MOJICKYJIApHajiMaccCa», «BaJICHTHOCTb»,
«CTCIICHb OKUCJICHUA», KKPUCTAJIINYCCKAA PCIICTKA», KOKCUIABI», KKHUCJIIOTBI),
«OCHOBAHMUA», «COJIN», ((aM(i)OTepHOCTI))), CHMHIOUKATOP», «HepI/IOZ[I/I‘-ICCKI/Iﬁ 3aKOH»,
CIICPHUOINUCCKAA Ta6n1/1ua», «HM30TOIIBD», KXUMHUYCCKAs CBA3b»,
QICKTPOOTPHULIATCIBHOCTDb», «KXUMHNYCCKAA PCAKIUA), KXUMHUYICCKOC YPABHCHIC),
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«rCHCTHUYCCKAsA CBA3b», KOKUCIICHUC), «KBOCCTAHOBJICHHUC), QJICKTPOJIUTUYCCKAA
aucconnanusy, «CKOpOCTb XUMHUYECKOU pPEaKmum»;

ONUCATh IEMOHCTPAIIMOHHBIE U CAMOCTOSITEIIbHO IPOBEICHHBIE XUMUYECKUE
AKCIIEPUMEHTHI; OMUCHIBATh U PA3JINYaTh U3YUYEHHBIE KJIACCHl HEOPTaHUYECKUX
COEIMHEHUH, MPOCTHIE U CIIOKHBIC BENIECTBA, XUMUUECKHUE PEAKIIUY;
KJIacCU(UIIUPOBATH N3YUCHHBIE OOBEKTHI U SIBJICHUS;

JIeNaTh BBIBOJBI U YMO3AKIIOUEHUS U3 HAOMIOIEHU, N3YUEHHBIX XUMUYECKHUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BELIECTB IO
aHAJIOTUH CO CBOMCTBAMM M3yUYEHHBIX;CTPYKTYPHUPOBATh U3yUEHHBIN MaTepuai 1
XUMHYECKYI0 UH(POPMAIIHIO, TOJYYEHHYIO U3 APYTUX UCTOYHUKOB; MOJEIHPOBATH
CTPOEHHE aTOMOB IEMEHTOB 1-3 1epruo0B, CTPOEHUE IPOCTHIX MOJIEKYT;

B 1ieHHOCTHO — OpUEHTAIlMOHHOU cpepe: aHATU3UPOBATh U OIICHUBATH
MOCJICICTBUS JJISl OKPYIKAIOIIEH cpebl OBITOBOM M TPOU3BOCTBEHHOM
NeSATeIbHOCTH YEJIOBEKA, CBA3aHHOM C epepabOoTKOM BEIIECTB;

B tpynoBoii chepe: npoBOAUTh XUMUUECKHI SKCIIEPUMEHT;

B cepe 6e30macHOCTH KU3HEACATSIIBHOCTH: OKa3bIBaTh MEPBYIO MIOMOIIb TIPH
OTpPAaBJICHUAX, 0XKOTaX U IPYTUX TPaBMaX, CBSI3aHHBIX C BEIIECTBAMHU U
J1a00paTOPHBIM 000PYI0BAHUEM.

TEMATHYECKOE IINTAHUPOBAHUE

Ne KosanuyecTBouacoB
JJIeKTPOHHBbIE
HaumeHoBaHuep
(ungposbie)
I | a3feaoB H Bce | KonTpoibHbIe IIpakTH4eckue
oOpa3oBaTe/ibHbIE
/ TeMIPOIrPaMMBbl ro padoThI padoThI
pecypchbl
n
[Ipeamer xumuu u bubmuoreka [JOK
1 METObI €€ 4 1 https://m.edsoo.ru/7
M3Y4CHHA f41837c¢
2 CrtpoeHue BelecTB 2 bu6mmoreka [JOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

U UX arperaTHble https://m.edsoo.ru/7f
COCTOSHUS 41837c
CmecH BeliecTs, bubnuorexa [JOK
3 HUX COCTaB 5 https://m.edsoo.ru/7
f41837c
DUBHICCKIe bu6mmoreka [{OK
4 | gpreHUs B XUMHH 3 https://m.edsoo.ru/7f
41837c
CocTaB BeIIeCTB. bu6mmoreka [{OK
5 | XuMHUECKHE 3HAKHN 5 https://m.eds00.ru/7
1 dopmyns! f41837c¢
bubmmoreka [{OK
6 | IIpoctbie BemecTBa 4 https://m.edsoo.ru/7
f41837c
bu6moreka [IOK
7 | Cnoxubie emtecTsa 11 https://m.edsoo.ru/7
f41837c¢
Hroro 34
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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
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

IHOYPOYHOE IIVIAHUPOBAHHUE

Ne KoaunyecTBO 4acoB 1 DJIeKTPOHHBbIE
ara
Kontpo IIpakTu nugpoBbIeo
Tema ypoka H3y4e
n/ Bcero | JabHBIE JyecKHe st OpasoBaTeJIbHbIC
| padoThI padoTsI pecypcebl
bu6mmoreka [{OK
[Ipenmer xumuu 1 https://m.edsoo.ru/ff
0d210c
SABnenwus, mpo- bubmuoreka [JOK
HUCXOJAIIHNE C 1 https://m.edsoo.ru/ff
BelleCTBaAaMU 0d227e
HaOmronenue u bubmuoreka [JOK
9KCIICPUMCHT B 1 https://m.edsoo.ru/ff
XUMUHN 0d23dc
[TpakTrnueckas
pabota Nel
«3HaKOMCTBO C bubmuoreka [JOK
1a00paTOPHBIM 1 1 https://m.edsoo.ru/ff
000pyIOBaHHUEM. 0d26ca
[IpaBuna TeXHUKH
0C30MMacHOCTI»
CrpoeHite . bu6moreka [IOK
o — https://m.edsoo.ru/ff
0d28c8
ArperatHbie bubnuoreka [JOK
COCTOSIHUSA 1 https://m.edsoo.ru/ff
BEILECTB 0d2a6c¢
YucTele BemecTna bu6mmoreka [JOK
U CMECH 1 https://m.edsoo.ru/ff
0d2be8
I'a3oBbIE cMecHu bubmuoreka [JOK
1 https://m.edsoo.ru/ff
0d2a6c
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

MaccoBas gois

bub6mmoreka [{OK

9 PacTBOPEHHOTO https://m.edsoo.ru/ff
BeIlleCTBa 0d2d50
[IpakTnueckas
pabota Ne
2«IIpuroToBieHu
€ pacTBopa ¢ bubmmoreka HOK

10 oTnpeeEHHOM https://m.edsoo.ru/ff
MAacCOBOM JIoJiei 0d2eae
PacTBOPEHHOTO
BeIlleCTBa»

MaccoBas nosst bubnuotexa [JOK

11 | npumecei https://m.edsoo.ru/ff

0d323c
Hexortopsie
CITOCOOBI bu6mmoreka [JOK

12 pasneneHus https://m.edsoo.ru/ff
cMmecen 0d350c
Jductunnsamus,

W

neperonka.lIpakr

nyeckas pabora

No bubnuorexa [JOK

13 3«BpIpammBanue https://m.edsoo.ru/ff
KpPUCTAJJIOB 0d5230
COJIN»

(momamrHui

IKCIIEPUMEHT)

[IpakTuueckas

paboTa Ne 4 bubnuoreka [JOK

14 | «Ouncrka https://m.edsoo.ru/ff
MOBapEHHOM COJIN 0d37fa
XuMuyeckue bubmuoreka [JOK

15 | aneMeHTsl https://m.edsoo.ru/ff

0d3ail6
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

XUMHYECKHUE
3Haku. Ta0nuna

bub6mmoreka [{OK

16 | XMMHYCCKHX https://m.edsoo.ru/ff
anemeHToB [[. 1. 0d3b88
MenpeneeBa
XnuMudeckne
(hopMyIbL.

OTHOCHTEIbHBIE bubmiorexa [HIOK

17 ATOMHAS U https://m.edsoo.ru/ff
MOJICKYJISIpHAS 0d5708
MAaccChl
[ToBTOpEHME N
000011IeHNE
TEMbL bubmmoreka [{OK

18 TTO/IrOTOBKA K https://m.edsoo.ru/ff
KOHTPOJIBHOU 0d3f34
pabore
KontponbHas
pabota Ne 1
«Huctpie bubmmoreka LIOK

19 | BEIECTBA U https://m.edsoo.ru/ff
CMECH. 0d40c4
Xumudaeckas
CHMBOJIMKA)

Mertaiibl bu6mmoreka [JOK

20 https://m.edsoo.ru/ff

0d4290
[IpencraBurenu
MeTaIIoB (YPOK bubnuoreka [{OK

21 | yueHHuecKas https://m.edsoo.ru/ff
KOH(EPEHIIHS) 0d448e
HemeTtamst bubmuoreka [JOK

22 https://m.edsoo.ru/ff

0d4614

23 | IlpeacraBurenu bu6mmoreka [JOK
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

HEMETAJJIOB https://m.edsoo.ru/ff
(YpoK — yue- 0d497a
HHYeCcKas
KOH(pEepEeHIHs)
BanentHocth bu6mmoreka [IOK
24 https://m.edsoo.ru/ff
0d4790
Oxkcubl bubnuorexa [JOK
25 https://m.edsoo.ru/ff
0d4c4a
[IpencraBurenu
OKCHIIOB (YPOK — bubmmorexa [{OK
26 yaeHMYeCKast https://m.edsoo.ru/ff
KOH(pepeHIHs) Od4ae2
KucnaoTer bubmmoreka [JOK
27 https://m.edsoo.ru/ff
0d4ddo
[IpencraBurenu
KHCIOT (YPOK — bu6moreka [IOK
28 yueHHYeCKas https://m.edsoo.ru/ff
KOH(EpEHIHS) 0d4ddo
OcHoBanus. bubnuoreka [JOK
29 IIpeHCTaB?TeHH https://m.edsoo.ru/ff
OCHOBAaHHUU 0d50d2
Comu bu6mmoreka [IOK
30 https://m.edsoo.ru/ff
0d4ddo
[IpencraButenu
couteit (Ypok — bu6mmoreka [JOK
31 yueHHUeCKast https://m.edsoo.ru/ff
KOH(EPEHIIHS) 0d4f42
Kiaccugpuranms bubmuoreka [{OK
32 | HCOPraHMICCKHX https://m.edsoo.ru/ff
BEIIECTB

0d542e
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
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KontponbHas
pabota Ne 2
«OCHOBHBIC
KJ1acchbl
HEOPraHMYeCKUX
COCIUHCHHID

bubmuoreka [IOK
https://m.edsoo.ru/ff
0d55a0

34

Ananus
KOHTPOJIbHOU
paboTHI.
[TonBenenue
WUTOTOB y4eOHOTO
roja

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d5708

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJA

1. Xumus B Tabnuiax 8 — 11 knaccel. CipaBouHoe mocoodue. ABTOp —
cocrasutelnb A. E. HaconoBa 10 — e uznanue, crepeoruntoe. [Ipoda, Mocksa
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

1. Poccuiickas anekTpoHHas mkoia. - https://resh.edu.ru/
" Anmxumuk" - http:/alhimik.ru

. Kypnan «Xumus u sxu3nby - https://hij.ru/

2
3
4. IMonbopka nureparypsl o xumuu - http://c-books.narod.ru/
5. Xypuan " 1 centsops" - https://1sept.ru/

6

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

7. C60pHI/IK cTaTell 0 XUMHUYECKUX QJICMCHTAXx, I/IJIJIIOCTpI/IPOBaHHHﬁ OIIMCaHUCM

sKcrepuMeHToB. -http://www.periodictable.ru
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	Предметные

