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INOSICHUTEJIbHAS 3AIIMCKA

[Iporpamma y4e6HOro ImpeameTa IO XMMMM IJisI 7 KJIAaCCOB COCTaBjIeHa Ha
ocHoBe @enepa/ibHOTO T'OCYIApPCTBEHHOTO  00pa3oBaTeJIbHOTO  CTaHAapTa
OCHOBHOTO 0011Iero oopasoBanusi, mporpammsl 1o xumuu O. C. I"'abpuensaa (O. C.
la6bpuensu, . B. AkcénoBa, . I'. OctpoymoB «IIpumepHas mporpaMma Kypca
xumum st 7 kmacca» — M.: IlpocBeienne, 2021), a Takke Ha OCHOBe
denepasbHOM paboyeyt MpPOrpaMMbl BOCIIUTAHUSI M C YYETOM KOHLEMLINUU
IperogaBaHus y4eOHOro mpeaMera « XuMusi» B 0Opa3oBaTe/IbHbIX OpPraHU3aIysIX
Poccuiickon @enepanun.

OOGHOBJIEHME IIIKOJBHOIO 00pa3oBaHMSI, B TOM YNC/Ie XUMUYECKOrO,
HalpaBjieHO Ha CO3JaHMe OINTUMAJIbHbIX VYCJIOBMIA [IJISI  YIOBJIETBOPEHMS
MIOTPEOHOCTEN KaXXAOIO VYUYeHMKa, Aj1s1 (OPMMPOBAHMSI €ro BCECTOPOHHErO
MHTEepeca, IJISI Pa3sBUTUS UYeJIOBEKA C HOBBIM YPOBHEM CO3HAHMSI, aKTUBHO
YUYaCTBYIOLIETO B MpeoOpasoBaHMM MMpa, CIOCOOHOrO K CaMOOIIEHKE U
KpUTHIECKOMY MbIieHnio. CopepskaHue Kypca XMMUM Kak yueOHOro mpeamera
dbopmupyeTcst, UCXOOsl U3 OOIIMX Liejield 00pa3s0BaHMsI, BOCIIUTAHUSI M Pa3BUTHS
JIMYHOCTM, BKJIIOUAKOIIMX (OpPMMpPOBaHME HAYYHBIX B3IVISIIOBHA MPUPOAY U
OOIIIECTBO, IIEHHOCTHBIX  COIMaJbHO-3HAYMMbIX OpMEHTali, IPUBUTHE
I'YMaHHBIX B3TJISIOB Ha OKPY’KaIOIIYIO MEeMCTBUTEIbHOCTb.

XUMuUyeckre 3HaHMS HeOOXOIMMbI KaXKAOMY UeJIOBEKY, OHM OIPEeIeIsSIoT
palMoOHa/IbHOE TIOBeJleHMe YeJoBeKa B OKpYysKalollend cpene, HeoOXOIMMBbI B
MTOBCETHEBHOM >XM3HM. ['JlaBHOM IMpoOJieMOM B MpeNnogaBaHUM XUMUU SIBJISIETCS
Meperpy>keHHOCTb Kypca OCHOBHOM IIIKOJIbI. PeluTh 3Ty IMpobJsieMy MOYKHO C
IIOMOILIbIO ITpOIeneBTMYecKoro Kypca. Heo6xoamumocTb ero BBeleHMsI BbI3BaHa
HECKOJIbKVMM ITPUUMHAMM:

® (CJIOKHOCTBIO ITPOrpaMMHOTO MaTepuaJa;

® COKpallleHMeM KOJIMYECTBA YUeOHBIX YaCOB;

® yMeHbIIIeHMEe KOJIMUECTBA XMMMUUECKOTO SKCIIEPMMEHTA HA YPOKaX;

® JCKaKeHMEeM 3HaHMUM IIKOJbHUKOB, ITOUYEPIHYTHIX M3 CPEACTB MacCOBOM
MHGOpMaIINM elié 70 3HAKOMCTBA C IIPeIMeTOM « XMMUSI».

Peanusanust rpenmera CIioOCOOCTBYET MOBBILIEHMIO MOTUBAIIMM U TIO3HABATE/IbHOM
aKTMBHOCTM  yYallMXCSI  MPU  M3YYEeHUM  OCHOBHOTO  Kypca  XMMMUMN.
IIporegeBTMUECKUIM KYPC XUMUM XOTS M HOCUT OOIIEKY/JIbTYPHBIM XapaKTep U He
CTaBUT 3a7auvy MHpodecCHOHATbHOM TMOATOTOBKM OOYyYaloOIIMXCs, TeM He MeHee
TO3BOJISIET MM OIIPEeIUTbCSI C BBIOOPOM IpOoduiss 0Oy4eHMsT B CTapIleN IIKOJIe.
IOns nmocTuskeHMsT 0Opas3oBaTeIbHBIX PE3YyJIbTAaTOB HAa OCHOBE CHUCTEMHO-
IesITeJIbHOCTHOTO MOAXO0Ma, KOTOPBIN SIBJISIETCS OJHMM M3 OCHOBHBIX MEXaHM3MOB
peammzatuyu ®I'OC OO0, MOKHO MCHOJIb30BATh TEXHOJIOTUIO IESIT€TbHOCTHOI'O
merona (TAM) — memarormveckuil MHCTPYMEHTApUIA YIUTEJISI, CITOCOOCTBYIOIINIA
BKJTIOUEHUIO YUaIIMXCSI B YUEOHYIO IesITeIbHOCTb Ha OCHOBE MeTo/ia pedieKCUMBHOIM
CcaMOOpraHM3aLyu IS YCBOEHMSI IJTyOOKMX ¥ IMIPOYHBIX 3HAHMM 110 TIPEIMETY.

Ilesb yueOHOTO IIpeaMeTa



dopmupoBaHMe y yUalmxcss yMeHUsI BUIEeTh 1 TIOHUMMAaTh [IeHHOCTb 0Opa30oBaHus,
3HAUMMOCTh XMMMYECKOTO 3HAHMS JJISI KaKAOTO uejIoBeKa He3aBUCHMMO OT €ro
poeCCMOHAJIBHON  [IeSITeJIbHOCTY; YMeHMsI pasanyaTb (akThl U  OLIEHKH,
CpPaBHMBAThb OIIEHOYHbIE BbIBOJIbI, BUIETh UX CBSI3b C KPUTEPUSIMMU OII€HOK U CBSI3b
KpUTEepUeB C OIpeleJIeHHOM CUCTEMOM IlieHHOCTel, GopMyauMpoBaTh U
060CHOBBIBAaTb COOCTBEHHYIO MTO3UIINIO;

dopmupoBaHMe y 0OYyUYaroIIMXCS 1eJIOCTHOTO TpPEACTaB/JeHUsI O MUpe U pOJn
XMMWUM B CO3[AHMM COBPEMEHHOJ eCTeCTBEeHHO-HAayYHOM KapTUHBI MUpPA; YMEHUS
OOBSICHSITh OOBEKTHI U ITPOIECChI OKPY3KAIOIEN NeMCTBUTEIbHOCTM — IIPUPOIHOMN,
COIIMAJIBHOM, KYJIbTYPHOM, TEXHUYECKOI CPe[Ibl, MCIIOJIb3YSI IJISI STOrO XUMMUUYeCKue
3HAHMS; IpUoOpeTeHNre OOYUAIOIIMMUCS OIbITA Pa3sHOOOpAsHOM HesATeIbHOCTH,
MIO3HAHMS ¥ CaMOITO3HAHMS; KJTIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEN),
MMEIOIIMX YHMBEpCAJIbHOE 3HaueHMue IS Pas/IMYHbIX BUAOB HeSITeIbHOCTMU:
pellieHMsT TpobsieM, TIPUHSTUS pelleHui, IIOMCKa, aHam3a U 00paboTKMU
MHpOpMaLNH, KOMMYHMKaTUBHbBIX HaBBIKOB, HaBBIKOB M3MepeHmi,
COTPYIOHMYECTBA, 0€30ITaCHOr'0 OOpAIleHMs C BEIIECTBAMM B IIOBCEIHEBHOM SKU3HN.

3agaum yueOHOro mpeameTa
OO6pasoBaTe/bHbIE:

dbopmupoBaHue CUCTEMbI XUMUYECKUX 3HAHUM Kak KOMIIOHEHTa
€CTeCTBeHHOHAayUYHOM KapTuHbl Mupa; PasBuBaroiiye:

pasBuUTHE JIMYHOCTM OOYUaIoUIMXCS, MX MHTE/UIEKTyaJlbHOe ¥ HPaBCTBEHHOE
COBEpIIIEHCTBOBaHME, (HOPMMpPOBaHME Y HUX TYMAHUCTUUYECKUX OTHOIIEHUI U
9KOJIOTMYECKU 11eJIeCO00pa3HOro MoBeNeHns B ObITY U B TPY/IOBOM IE€SIT€IbHOCTH;

Bocnurartenbubie:

-hopMMpoBaHue YMeHMI 6e30I1acHOr0 0OpaIlleHMsI C BellleCTBaMM, MCII0/Ib3yeMbIMU
B IIOBCEIHEBHOM >KM3HM; BbIpAaOOTKa ITOHMMAaHMS OOIIECTBEHHOM MOTPEOHOCTU B
Pa3sBUTUM XMMMM, a TaKKe (OpMUPOBaHME OTHOLIEHMST K XMMMUM KaK K BO3MOSKHOI
06J1aCcTV 6YAYIEN TPAKTUUECKON AesITeTbHOCTH.

Oo01as xapakTepucTUKa Y4€0HOro nmpeaMeTa.

B cootrBerctBuUM ¢ DemepasibHbBIM T'OCYJapCTBEHHBIM  0Opa30BaTeIbHbIM
CTaHJAAPTOM OCHOBHOT'O 00I11Iero 06pa3oBaHMs yuallyecs JO/IKHbI OBJIaJIeTh TaKMMMU
MTO3HABaTeJIbHBIMM YU€OHBIMM IEMCTBUSIMMU, KaK:

yMeHue GopMyIMpoBaTh MPOOIEMY U TUIIOTESY,

CTaBUTb LeJIM W 3agadlt, CTPOUTHb IIJIaHblI OOCTVKEHNI HE)IQIZ n pelieHud
IIOCTaBJIEHHbIX 3a44d4, IIPOBOAMUTD 3KCIIEPMMEHT M Ha €ro OCHOBeE [JeJIaTb BbIBOAbI 1
YMO3aK/IIOUYEHNMA, ITPEACTABIATD UX Y OTCTaMBATb CBOIO TOUKY 3PDEHMUA.

KpOMe 9TOoro, yuammecsa OOJDKHbI OBJIaJdeTb IIpMeMaMi, CBA3aHHbIMU C
orpenejieHnuemM TTIOHSITUIA: OorpaHmMuymMBaTb WX, OIIMCbIBATb, XapaKTepu3OoBaATb U
CpPaBHUBATLb. CJ'Ie,H,OBaTe)'IbHO, IIpn M3y4eHUn XMMIn B OCHOBHOM IIIKOJIE yualmecs



JOJDKHBI OBJIaAETb qu6HbIMI/I ,ZLEIZCTBI/IHMI/I, IIO3BO/MIIOIIIMMM ¥MIM  OOCTUYDb
JIMYHOCTHDLIX, ITPEOMETHDBIX M METAIIPpEIMETHDbIX O6p830BaTeHbeIX pe3yJibTaTOB.

[Tpepyiaraemast mporpaMma IO XMMMM pPacKpbIiBaeT BKJIa[ YueOHOro IpeaMeTa B
IOCTVKEHME 1ieJieli OCHOBHOT'O OOIIero oOpasoBaHMs M OIpenessieT BaskKHEeMIIIe
copepykaTe/ibHbIe JIMHUM TIpeIMeTa:

BEIIIEeCTBO , 3HAHMSI O COCTAaBe M CTPOEHMM BEIeCTB, X BaXKHEMIINX GU3UUECKUX U
XMMMUYECKIUX CBOVICTBAX, OMOJIOrMUECKOM Ae/ICTBUN;

XUMM4yecCcKad peakuysa — 3HaHUA 00 YCJIIOBMAX, B KOTOPBIX IIPOABJIAIOTCA
XMmueckme CBOJCTBaA BelecCTB, criocobax YIIpaBJICHMA XMNYEeCKNMU
ImporeccaMu,

NpUMEHeHMe BeIeCTB — 3HAHMS M OIbIT IPAKTUUYECKON [esITeTbHOCTU C
BellleCTBaMM, KOTOpble Haubosiee 4acTo YIoTpeOSIIOTCS B MIOBCEAHEBHOM SKU3HU,
IIMPOKO MCIIOJIb3YIOTCS B IIPOMBIIIJIEHHOCTM, CEJIbCKOM XO3SIACTBE, HAa
TPaHCIIOPTE;

SI3bIK XMMUM — CUCTEMa BaKHEMIINX ITOHSITUM XUMUY Y TEPMUHOB, B KOTOPBIX OHU
OIMCBIBAIOTCSI, HOMEHKJ/IaTypa HeOpraHM4YeCcKuX BellecTB, T. €. UX Ha3BaHus (B TOM
ylc/ie M TPUBUAIbHbIE), XUMMUUECKMe (OPMYJIbI M YpaBHEHMS, a TaKyKe ITpaBuja
nepeBoja MHGOpPMaLMM C eCTeCTBEHHOTO sI3bIKa Ha SI3bIK XMMMUM 1 0OpaTHO.

IIpu oTbope comepskaHusl, KOHKPETU3UPYIOIIErO MPOrpaMMy, YUUThIBAJIOCh, YTO
mepen oOLIMM OOpa3OBaHMEM He CTOMT 3amauva MpodeCcCHOHAJIbHOM MOATrOTOBKMU
obyvarommxcsi. OTO ONpeAeauao IIOCTpPOeHMe Kypca KaK OOIleKyIbTypHOTO,
HaIpaBJIEHHOTO, IIpeKae Bcero Ha (GopMupoBaHME U pas3sBUTHE MHTEpeca K
M3YUYEHNIO XMMMUM. YUTeHa OCHOBHAsi OCOOEHHOCTh IOAPOCTKOBOTO BO3pacTa —
HayaJIo repexofa OT JeTCTBA K B3POCJIOCTH, KOTOPBIM XapaKTepU3yeTcsl pa3BUTHEM
TO3HaBaTeIbHON Ccephl.

Ha srtame ocHOBHOro o611ero cpemHero o6pasoBaHMs IIPOMCXOIUT BKJIIOUEHUE
00OyyYaIIMXCSI B IPOEKTHYIO M MCC/IeNOBAaTEIbCKYIO esITe/IbHOCTh, OCHOBY
KOTOpPOM COCTaBJISIIOT Takyue YyHMBepcajbHble yuyeOHble AeMCTBMUS, KaK yMeHMUe
BUIETH IIPOOJIEMbI, CTABUTh BOIIPOCHI, KJIACCUPUIIMPOBATh, HAOIIONATh, TPOBOIUTD
9KCIIEPMMEHT, MeJIaTh BBIBOAbI ¥ YMO3aK/JIIOUEHUS, OOBSICHATb, IOKAa3bIBAaTh,
3aIIMINATh CBOM MAEeM, HmaBaThb omnpenejeHust moHsATusiM. Cioma ke OTHOCSITCS
MPUEMBI, CXOOHbIE C OIIpeIeJIeHeM IIOHSITUI: OIMCAHMe, XapaKTepMCTHKa,
pasbsICHeHMe, cpaBHeHMe, pasanmueHue. DopmupoBaHMe 3TUX YHUBEPCATbHBIX
yueOHbIX IEVCTBMII HAUYMHAETCS eI€é B HavyaJbHOM IIIKOJe, a B KypCe XUMUMU
OCHOBHOJ] ILIKOJIbI TPOUCXOAUT UX Pa3BUTHE U COBEPIIIEHCTBOBaHMe. B ¢BSI3M ¢ aTUM
pe3epBHbIe Yachl IIJIAHMPYETCS MCIIOJb30BaTh Ha (opMMpoBaHME U pPa3BUTHE
YMEHUI TIPOEKTHOM ¥ MCCJIeIOBATEbCKOM [MEeSITEIbHOCTU, YMEHMe BUJIETh
MpO0OJIeMBI, Ae/IaTh BbIBOAI I YMO3aK/IIOUEHMS.

MecTo nipegmeTa B y4eOHOM ILJIaHE



CorjlacHO  yTBEpPKIEHHOMY  Y4YeOHOMY IUIaHY IIKOJIbI Ha  M3y4YeHUe
IpOIIeIEBTMUECKOTr0 Kypca XuMuu B 7-A Kiiacce oTBeieH 1 yac B HeJieIt0, BCEro —
34 yaca.

COJIEP>XXAHUE OBYUEHUS

[Ipeogmer xumum u metodbl e€ musyueHus: Ilpeomver xummu. 3HaueHUe XUMUU B
KM3HM COBPEMEHHOro 4uejioBeKa. Tejma u  BemlectBa. CBOMCTBAa BeILECTB.
[IpymeHeHMe BelleCTB HA OCHOBE WMX CBOMCTB. S$IBJeHMSI, MPOUCXOOSIINE C
BemlecTBamu. Dusmyeckue SBJIEHMS U XUMUUECKHMe peakuumu. BemiecTsa,
YUYaCTBYIOILME B PeaKkUMM: MCXOOHbIE BEILIeCTBA M MPOOYKThI peakuyu. [IpmsHakm
XUMUYECKMX peakluil: U3MeHeHMe IIBeTa, BbIllaJieHue UM pPacTBOpPEeHMe OcCaaKa,
BBbIZIeJIeHME Trasa, BbIIeJeHMe WIM IOIJIOUIeHMe TeIUIOTbI M CBeTa, IIOSIBJIeHMe
3amaxa. HabGiiogeHne ¥ 9KCIepMMEHT B XuMMM. Vi3ydeHue IUIaMeHM CBeuM U
crimptoBku. ['urnoresa m BbiBoA. OdopmieHne pe3yabTaTOB 3KCIEPUMEHTA.
[IpakTuueckass pabora. 3HaKOMCTBO C JiabopaTOpHbIM obopynoBaHueM. [IpaBuia
TeXHUKM 0e30IMacHOCTM TIipu paboTe B KabuHeTe (J1TabopaTopum) XUMMUM.
HemoHcTpauun. BumeodbparmeHntsl M ciangbl «Erumner — poayHa XUMUU».
Kosutekiyist CTeKISTHHOM XUMMUYECKOM rmocyabl. Kosiekims usmenmnin 13 aJTioMUHNS
1 ero CIu1aBoB. [loyueHne yriekmc/Iioro rasa 1 ero B3aMoJIeCTBIE C M3BECTKOBOM
BOJION. B3saummopnelncTBue pacTBOpa IMILEBOM COAbI C YKCYCHOM KUCJIOTOMN.
BsauMmogencTBie pacTBOPOB MEIHOIO KyIlopoCa M HaIIaTBIPHOTO CIMPTA.
[Tomskuranme 1epctsiHo HuUTU. JlabopaTopHble OIbBITHL. M3ydeHue CTpoeHMs
TJIAMEHM CBeYM U CIIMPTOBKI.

I'naBa II. Ctpoenue BeliecTB U uX arperatHble cocTossHUS CTpoeHMe BeIecCTB.
bpoyHoBckoe nBuskeHue. Iuddysus. Atombl. Mosekyiabl. OCHOBHbIE ITOJIOKEHMSI
aTOMHO-MOJIEKYJISIpHOTO ~ yueHMs. VoHbl. BelllecTBa  MOJIEKYJIIDHOTO U
HEMOJIEKYJISIPHOT'O CTPOeHMUs. ArperaTHble COCTOSIHMS BelllecTB. I'a3bl. JKuagkocTu.
TBépnble BelllecTBa. B3auMHble mepexoibl MeEXIY arperaTHbIMM COCTOSIHUSIMU
BeIIeCTBa: BO3TOHKA (CyOoamMMaIyst) 1 gecyoamManysi, KOHAeHCcalysl 1 McIapeHne,
KpUCcTa/umM3auus 1 miaasjaenue. lemoncrpanun. Iuddysnust nepmaHraHata Kaausi B
Boje. Cobupanme mpubopa 1715t ToTyUYeHs Ta3a 1 ITpoBepKa ero Ha repMeTUYHOCTb.
Bosronka cyxoro yibaa, nona v HadtaauHa. JlabopatopHsie omnbiThl. Habmomenme
3a OpPOYHOBCKMM [OBIDKEeHMEM (IBMsKeHMe dYacTull Tyum B Bope). Huddysus
KOMITIOHEHTOB Jie30/0paHTa B Bosmyxe. [Inddysus caxapa B Bome. ArperaTHbie
COCTOSTHUSI BOJIbI.

I'naBa III. Cmecu BemiecTB, ux coctaB Ymucrtble BellectBa U cmecu. Yucroie
BeIleCTBa U CMecH. 'oMoreHHbIe 1 reTeporeHHbie cmecu. I'a3000pasHblie, SKUAKME U
TBEpHAbIe cMecu. ['a3oBbie cmecn. Bosmyx — mpupopHast rasoBast cmechb. CocTaB
Bo3gyxa. O6bEMHAs AOJIST KOMIIOHEHTA ra30BOM CMeCH KaK OTHOIIeHNe OO0BbEéMa
IAHHOTO Tasa K o6IieMy 00beMy cmecu. PacdyéTbl C MCIOJIb30BAaHMEM ITOHSITHUS
«0OBEMHAS HOJIST KOMIIOHEHTA cMecu». MaccoBasi JoJIs paCTBOPEHHOT'O BellleCTBa.
IToHsiTME O KOHIIeHTpauuy pactBopa. MaccoBas 10/ paCTBOPEHHOI'O BeIleCTBa KaK
OTHOIIIEHMEe MacChl PacTBOPEHHOI'O BellleCTBA K Macce pacTBopa. PacueTel c
MCIIOJIb30BAHMEM  IIOHSTUSI «MaccoBasi OOJSI  PACTBOPEHHOI'O  BEIIECTBa».



[IpakTnueckass pabora. I[IpuroroBseHue pacTBopa C OIpeeIEHHOM MacCOBOM
oojieli  pacTBOPEHHOrO BellecTBa. MaccoBasg pmojst mpumecu. I[loHsaTue o
TeXHUYECKOM 0bOpasiie, 060 OCHOBHOM KOMIIOHEHTe U O Mpumecu. MaccoBast IoJis
npumecu. Pacu€Tbl C MCIOJIb30BaHMEM IIOHSITUSI «MaccoBasi HOJIS TMPUMECH».
HemoHcTpaiun. Pasmmunblie 06pasiibl MpaMopa. Kosiiekiys MuHepaaoB ¥ TOPHBIX
nopop. BunmeodparmeHT 1o o6HapysKeHMI0 OObEMHON 10JIM KMCJIOPOAa B BO3OyXe.
BugeodparmeHnThl M cjaauabl MpamMopHbIX apTedakToB. Kosiekiyss ObITOBBIX,
KOHIOUTEPCKUX U MEeOUIMHCKUX cMmecer. OOpasibl MEOMIIMHCKUX U TMUILEBBIX
PacTBOPOB C YKa3aHMEM MaCcCOBOM JOJIM KOMIIOHEeHTa. BumeodparMeHThI 1 cy1aiabl
U3OeJINN U3 BellleCTB 0COO0M UMCTOTHI.

'naBa IV. ®usmueckue sBjieHMsT B xuMuu HekoTopbie cIocoObl pasfieneHust
cMeceir. PasmeneHne cMeceil Ha OCHOBE pas3numii B GU3MUECKUX CBOMCTBAX UX
KoMItoHeHTOB. OTcTanBaHue u gekanTtauys. Llentpudyrmuposanne. @uabTpoBaHyue
B Jjabopartopuy, B OBITY M Ha IpousBoacTBe. DuyibTpoBaHMe U GUIbTpPAT.
YcraHoBKa A1 GUABTPOBAHMS U MpaBuja paboThl C Hel. bbITOBbIe GMIBTPHI /11
BONIbl. AncopOiys. YCTpPOUCTBO IpoTuBOrasa. AMCTWUISUMSI, WIM IeperoHka.
HuctunnupoBaHHas Boaa u e€ mosydeHue. [leperonka HedTu. HedrenpomyKThi.
[lpakTnueckass pabora. BelpalyBaHue  KpPUCTA/UIOB  COMM  (IOMAIITHMIA
skcrepumeHT). [TpakTiueckast pabora. OumcTka moBapeHHO COJin. JleMOHCTpaLyn.
Pasmenenne cmecu IIOpOIIKOB Keje3a M cepbl. OTcTamBaHMe ¥ IeKaHTAIMS
M3BECTKOBOTO MOJIOKA, WJIM B3BeCcM Meja B Bope. PasmeneHnme BOZHON cMecu
pPaCTUTEILHOTO Macja C IMOMOIIbIO Oe/UTEebHOM BOPOHKU. LleHTpudyrupoBaHne
(Ha HeHTpUdyTre MM C TOMOILIbIO BuaeodparmMeHTa). Kosiekims ciaingoB ObITOBBIX
M TIPOMBIIIJIEHHBIX IPMOOPOB, B KOTOPBIX IIpMMeEHSIeTCS LieHTpuGyrupoBaHue.
YcraHoBka [ puiabTpoBaHust U eé pabora. Kosnekiinsi ObITOBbIX (UILTPOB.
Ancopbuusi KyKypy3HbIMM ITaJlOYKaMM TapoB TNaxyuMx BellecTB. Kosutekuys
TIOBSI30K UM PEeCIMpaTOpPOB. Y CTAaHOBKA [JISI MEPErOHKM KUAKOCTEN U e€ paboTa
(monmyyeHne IUCTUJIMPOBAHHOM Bojbl). BupeodparmenTt «PekTubuxkaiymoHHas
KOJIOHHA HedTenepepadbaThIBAIOIIErO 3aBOMIA U CXeMa e€ yCTponcTBa». Kosmekumys
«HedTp u HedTenmpoayKThi». JTabopaTopHbIe OMbIThL. DIOTALMS CEPBI U3 CMECH C
PEUHBIM ITECKOM.

I'naBa V. CocraB BelecTs.

Xumnyeckmre 3HaKM U dopmysiabl  XMMMUeCKMe — 3jleMeHThbl.  BerecTBa
MOJIEKYJIIDHOTO M HEMOJIEKYJIIPHOT'O CTPOeHMs. XMMMYECKUII 3JeMEeHT KakK
OIpeIeJIEHHBIM BUJA, aTOMOB. XMMMWYECKME 3JIEMEHTbI B IpUpoae. DJIeMeHTHBIN
COCTaB IJIAaHETHI 3eMJIsI U e€ reoyiormdyeckux obojiouek. IIpocThie M CJIOSKHBIE
BellleCcTBa. AJUIOTPONMSI U aJUIOTPOIIHbIe Moaubukauumu. XUMUUyeckKue 3HaKU U
xummudeckue Gopmysbl. XMMUUECKME CUMBOJIbI, X IPOMU3HOIIEHME M Ha3BaHMSI.
OTUMOJIOTMUECKe Havajia Ha3BaHMM XMMMUUECKMX 3JIeMEeHTOB. Tabymiia
xummuecknux snemeHToB [I. V1. MenpgeseeBa 1 €€ cTpyKTypa: nepuobl (00JIbIIMe 1
Majble) M Tpymnbl (TJaBHble M MOOOYHBbIE MHOArpyIIbl). OToenbHbIe T'PYIIIbI
XMMUUYECKMX 3JIEMEHTOB: IIEJIOUYHbIE METaJIjIbl, TaJIOT€HbI, OJIArOPOAHbIE Ta3bl.
Xummueckue ¢opmyiabl U dhopmyJsibHble envHuiibl. KoadduiimeHTbl U MHIEKCHI.



Nudbopmanysi, KOTOPYIO HECYT XUMUYeCKMe CUMMBOJIbI U (hopmysibl. OTHOCUTE IbHbIE
aTOMHasl ¥ MOJieKyJisipHast Maccbl. OTHOCUTEIbHASI aTOMHAas Macca Kak BeJnMuyHa,
MOKa3bIBaIoIlasl, BO CKOJbKO pa3 mMacca aTomMa JaHHOTO 3JjieMeHTa 0oJiblile MacChl
atoma Bogopoaa. OTHOCUTeNbHAs MOJIEKYJISIpHAs Macca M e€ HaxOoXXAeHMe.
MaccoBas [0/ 3/ieMeHTa B CJIOXXHOM BelllecTBe. [lomosmHuUTe bHas nHbopMalys,
KOTOpYIO HecyT xumuueckue dopmysibl. demoHcTpauyu. BupeodparmeHTbl u
clanagbl «DJIEMEHTHBIM COCTaB TeoJIorMueckux o0osiouek 3eman». AJIJIOTPONUS
Kkucjaopoma. Mopem (mapoctepskHeBble ¥ CrioapTa—bpurie6a) Mosiekys
pa3IMIHBIX MPOCTHIX M CJIOXKHBIX BelllecTB. Tabuiia xumudeckux sjiemeHToB /1. U.
MeHzemeeBa (KOPOTKOIepHOLHBI BapuaHT). [Toprperst U. S1. Bepuemyca u [I. 1.
MeHneneesna.

I'naBa VI. IIpocTsie BeltiecTBa MeTasbl.

Mertasabpl: XMMMUUECKNE DJIEMEHTBhI M MPOCThie BellecTBa. MeTaylsibl U CIUIaBbl B
MCTOPUM UYeJIOBeUeCTBa: MeIHbIM, OpPOH30BBbIM U >KeJIe3HbIM BeKa. 3HaueHue
MeTa/UIoB U ciiaBoB. OO61me (usnueckyue CBOMCTBA MeTasuioB. [IpemcraBurenm
MeTasoB. JKejeso. TexHMUECKM YMCTOE M XMMUUYECKM UMCTOe 3Keme30. JKene3zo —
OCHOBA COBPEMEHHOM ITPOMBIIIJIEHHOCTI M CeJIbCKOro Xo3samcTBa. CIuiaBbl skeje3a:
YyT'yHBI U cTaju. [lepemenbHbIN M IATEMHBIN YYTYHBI, X 3HAaUeHMe. YTJIepOayCTast
" JIETMPOBaHHAs CTa/IM, UX 3HaUeHue. IToHSITIe O YEPHOM U 1IBETHOM METaJITyPIrUn.
Amomunnit. Victopusi IpOMBIIIEHHOTO MPOU3BOACTBA aitoMuuust. [IpumeHeHne
aJIOMMHMSI Ha OCHOBE CBOMCTB. 30710TO. POJib 30/10Ta B MCTOPUM UYeJOBEUECTBa.
30/I0TO — MeTaJl1 IOBeJIMPOB U 3TaJIOH MMUPOBBIX meHer. [IpuMeHeHMe 3070Ta Ha
ocHoBe cBoMCTB. OJIOBO, €r0 CBOMCTBA U NMpUMeHeHMe. AJIJIOTPOINSI 0JI0OBA: cepoe U
6emoe osioBo. «QOjoBsiHHasE uyyMa». Hemertamibl. [losioskeHMe 31€eMEHTOB-
Hemerta/uioB B Tabymie . V. MenpeneeBa. biaropognbie rasbel. AJIJIOTpOIMS
kuciopoga. CpaBHeHME CBOMCTB IIPOCTBIX BEIECTB META/VIOB M HEMEeTasIJIOB.
IIpencraButenu HemeTta/uioB. Dochop U ero asaaoTpoOmnHbie MOAUMUKALIVNA.
CpaBHeHue cBOMCTB 6eJioro 1 KkpacHoro ¢gocdopa. Ob1actu mpumenenus gocdopa.
Cepa 1 o61acTu €€ mpuMeHeHusl. Y TJIepoi, ero aJlJIoTPOHbIe MoaudbuKanym (aivas
u rpaduT), UX CBOMCTBA U NpuMeHeHMe. A30T, ero CBOMCTBA U IIpMMeEHEHMe.
Hemonctpauym. Kojnekuust MmeTa/uioB M CIjiaBoB. BupeodparMeHThl M C1aiiabl
«Mertasibl U CIUIaBbl B UCTOpUM udesoBeuecTBa». Kosutekiysa «UyryHbl U cTaam».
BupeodparmenTbl u cianabl « XyIoosKeCTBEHHbIE U3IENNUSI U3 UyTyHa UM CTaJIn».
Konnekuus usmennin U3 aalOMUMHMS M €ro CIJIaBOB. BumeodparMeHThI U Caigbl
«30JIOTO — MaTepuasl IOBEJUPOB M MUPOBBIE MeHbru». Koutekuust usnenmin us
onoBa. Bugeodpparment «IlassHme». Kosekiysi HEeMeTaljIoB — IPOCTHIX BEIIECTB.
Bugeobparmentr uam cianpg «Kucimopom — BellecTBO T'OpeHMS U IbIXaHUS».
[Tonyuenne 6enoro ¢pocdopa 1 nsyueHme ero CBOMCTB. BumeodparmeHTh! 1 ciaiiibl
«Amnorporus yriaepoaa». Momenu KpUCTaJIMuecKMx pelIeTok aamasa u rpadura.
Kosnekimst « AKTUBMPOBAHHBIN YTOJIb ¥ 00JIACTY €ro IMpuMeHeHus». ['opeHne cepbl
u ¢docdopa. JlaboparopHbie ombITbl. O3HAKOMJIEHME C KOJUIEKLIMEN METaJlJIOB U
crutaBoB. O3HaKOMJIEHME C KOJUIEKIMEN HEMETAa/JIOB.

I'maBa VII. CinoskHbIe BelllecTBa



BasieHTHOCTB. BasileHTHOCTh KaK CBOMCTBO aTOMOB OJTHOT'O XMMMWYECKOIr'O 3JIEMEHTa
COEIMHATBCS CO CTPOTO OIpele/IEHHBIM UMCJIOM aTOMOB APYTOrOo XMMMUUECKOTO
97leMeHTa. OJJIEMEHTbl C IIOCTOSIHHOM M IlepeMeHHOM BaJIeHTHOCTbIO. BbIBOf,
dbopmysibl coeuHeHUsT IO BaJieHTHOCTM. HasBaHue coenyiHeHMsI 1O BaJIeHTHOCTM.
Oxcuapl. Okeuabl 1 criocob obpasoBanys ux HazBaHMM. OKCUIbI MOJIEKYJISIPHOT'O U
HEMOJIEKYJISIPHOTO CTpoeHus. Ponb okcupmoB B mpupope. IlapHukoBbin 3d¢eKT.
IIpencraBuTtenu okcumoB. Boma, yriaekucblii ra3, okeua Kpemuusi(IV), ux cBoicTtBa
n npumeHenue. Kuciorel. Kucnotel, ux coctaB u xinaccubmraims. Kuciorsl
opraHmyeckue ¥ HeopraHmueckue. HMuaukatopel. Tabimia pacTBOPUMMOCTM.
CoJistHas ¥ cepHast KUCJIOThI, MX CBOMCTBA U npuMmeHenne. OcHoBanus. OcHOBaHMS,
X cocTaB M HasBaHMs. ['Mpgpokcorpynma. OcHOBaHMSI pacTBOpMMbIe (IIEI0UM) U
HepacTBOpuMbIe. V3MeHeHMe OKpacKM WMHOMKATOPOB B ILEJOYHOM Cpene.
I'mopokcuabl HATPUS, Kaaus U KaJabLyst, X cBoyMcTBa U npuMeHenue. Comm. Conu,
MX COCTaB ¥ Has3BaHMs. PacTBOpuMOCTb coJieir B Boje. XJIopua, HaTpus U KapOoHaT
KaJIbliysl, UX CBOMCTBA U IpuMeHeHMe. Kitaccudukaims HeopraHMueCKuX BeIeCTB.
BemectBa, ux xiaaccubukaims 1 MHorooopasue. IIpocTbie BelllecTBa: MeTa/Ibl U
HemeTasuibl. CJIOXKHbIE BeIIeCTBAa: OKCUIbI, OCHOBAHMS, KUCJIOTbI, COJIN.
HemoHcTtpauun. Kostekunst okcumos. ['aliieHne n3Bect. Bo3aroHka «CyXoro jbaa».
Komnekius ocHoBaumit. Kostekuyst kuciot. MismeHeHne OKpacKy MHAMKATOPOB B
IIIeJIOUHOM M KUCJIOTHOM cpenax. IIpaBmwio pa3baBiieHMS CepHOM KUCJIOTHI.
OO6yrmMBaHMe OpraHMYeCcKMX BEIeCTB M MaTepuaioB CepHOM KucaoTon. Tabmmia
PacTBOPMMOCTM OCHOBaHMII, KUCJOT U cojiel B Bome. Kosuiekius cosien.
JIabopaTopHblie onbIThI. IIpomyckaHme BbIIbIXaEMOIO BO3AyXa Uepe3 M3BECTKOBYIO
Boay. MccienoBaHne pacTBOPOB KUCOT MHAMKATOpamu. VicciemoBaHue pacTBOPOB
111eJIoUel MHAMKATOPaMM.

ITNIAHUPYEMDBIE PE3VJIbTATbI OCBOEHUS IIPOI'PAMMDBI I1IO
XNMHUUN HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUSA

JInuHOCTHBIE
B I1IEHHOCTHO-OPMEHTAIIMOHHON cdepe — UyBCTBO TOPAOCTM 3@ POCCUIUCKYIO
XMMMUUYECKYIO HayKy, TYMaH3M, OTHOILIEHNME K TPYOY, LieJeyCTPEMIEHHOCTb;

dbopMupoBaHMe 1IEHHOCTM 3[0pOBOrO M 6Ge30MmacHOro obpasa >KU3HU; YCBOEHMe
MpaBWI MHAVBUAYAJIbHOTO M KOJUIEKTMBHOTO 0€30IacHOTO IIOBeHeHus B
YpesBbIUAMHbBIX CUTYALMSIX, YTPOSKAIOILINX JKMU3HN U 300POBbIO JIIO/IEN];

B TpyIoBOM cdepe — TOTOBHOCTh K OCO3HAHHOMY BbIOOpPY HaJIbHEMIIIEN
06pa3oBaTeIbHON TPAEKTOPUN;

B II03HABaTeJbHON (KOTHUTUBHOM, WHTEJJIEKTyaJbHOM) cdepe — yMeHue
YIIPaBJIITh CBOEM MTO3HABATE/IbHOM JIESITETbHOCTBIO.

dbopMupoBaHue  OCHOB  9KOJIOTMYECKOM  KYJbTYpbl, = COOTBETCTBYIOIEN
COBpEMEHHOMY YPOBHIO  3KOJIOTMUECKOTO  MbIIIJIEHUSI, pa3BUTHE  OIIbITa
9KOJIOTMYECKM OPMEHTUPOBAHHON PedIeKCMBHO-OLIEHOYHOM U MTPAKTUUECKOM Iesi-
TeJIbHOCTY B SKM3HEHHBIX CUTYalMSIX;



MertanpeamMmeTHbIE

YMeHME CaMOCTOSITeJIbHO OIIpeNessiTh 1IeJiM CBOero OOyuyeHusl, CTaBUTb U
dbopmynrpoBaTh AJ1s1 cebs1 HOBbIe 3a7jauM B yu€be 1 Mo3HaBaTe/IbHOM IesITeTbHOCTH,
pa3BMBaTh MOTMBBI M MHTEPEChl CBOENM ITO3HABATEJIbHOM HEeSITeTbHOCTU; YMEHMe
CaMOCTOSITEJIbHO IUIAHMPOBAaTh IIYTU JOCTVMIKEHUSI 1IeJiell, B TOM UMCJIe
aJbTepHATUBHBIE, OCO3HAHHO BbIOMpATh Haubosee 3(PAOEKTUBHBIE CIIOCOOBI
pellieHMs] YYeOHbIX 1 TTO3HAaBaTe/IbHbIX 3a7ay;

yMeHMEe COOTHOCUTb CBOM JEUCTBMS C IUIAHMPYEMBIMM  pe3yJIbTaTaMu,
OCYIIECTBJISITb KOHTPOJIb CBOEN IeSITeJIbHOCTY B IIPOIIeCCe TOCTVMKEHMS pe3yJsIbTaTa,
OIpeiesIsiTh CIIOCOObI IEMCTBUM B paMKaX MpeajoXKeHHbIX YCIOBUIM U TpeOOBaHUM,
KOPPEKTMUPOBATb CBOU IEMCTBUS B COOTBETCTBUM C M3MEHSIONIENCS CUTYallMen;

yMEHME OIeHMBAThb IPaBMJIbHOCTDb BBINOJHEHMSI YUeOHOM 3amaui, COOCTBEHHbIE
BO3MOSKHOCTM €€ pellleHMs; BJIafieHe OCHOBaMM CAaMOKOHTPOJISI, CaMOOIIEHKMU,
TIPUHSITUST pEIlleHU U OCYIIeCTBJIeHUSI OCO3HAaHHOTO BbIOOpa B y4eb- HOU U
MO3HaBaTeIbHON AeITeIbHOCTM; YMEHMe ONpenesiaTb  IOHSITUSI, CO3IaBaTh

00600111eHNsT, yCTaHABIMBATh aHAJIOT MM, KJIaCCUDUIIMPOBATh, CAMOCTOSITETbHO
BbIOMpPATh OCHOBAHMUS U KPUTEPUM IJIs1 KIacCuduUKaluy, yCTaHaBIMBATh TIPUUMHHO-
C/IeICTBEHHbIe CBSI3M, CTPOMTb JIOTMUYECKOe pacCy>kaeHue, YMO3aKJIIueHle
(MHOIYKTUBHO€, IeAyKTUBHOE U IO aHAJIOTUM) U JieJiaTh BbIBO/IbI;

YMeHIe CO31aBaTb, IIPMMEHATDb U HpeO6p830BbIBaTb 3HAaKM " CMMBOJIbI, MOOEJIN U
CXeMbl OJIS pelIeHMsI yqe6Hbe M IO3HAaBaTeJ/IbHbIX 3a4a4,

yMeHMe OpraHM30BbIBaTh YUeOHOE COTPYIHUUYECTBO M COBMECTHYIO JIeSITEIbHOCTD C
yUMUTeJeEM M CBEPCTHMKAMM; paboTaTh MHAMBUAYAIbHO M B TpYIIIE: HaXOIUTb
oO6I1Iee pellieHNe 1 paspeniaTb KOHGIUKTbI Ha  OCHOBE COr'JIaCOBaHMSI
MO3ULIVI U YUETA UHTEPECOB; (OPMYIMPOBAThH, aprymMeHTUpPOBaThb "
OTCTaMBaTh CBOE MHEHME; YMeHMe OCO3HAHHO MCIIO/Ib30BaTh peueBbie CPe/iCTBA B
COOTBETCTBUM C 3a[iauell KOMMYHMKAIIUM [IJIST BEIPAKEHMSI CBOMX UYBCTB, MbICJIEN U
MOTPeOHOCTEN; IJIAHMPOBAHMSI M PEry/ISIiUM CBOEM [esiTeJIbHOCTH; BJiaJieHue
YCTHOM ¥ TMCbMEHHOW peYbID, MOHOJIOTMYECKON KOHTEKCTHOM peublo;
dbopMupoBaHue ¥ pasBUTME KOMIIETEHTHOCTM B OOJIACTM MCIIOJb30BaHMS
MHGOPMALIMOHHO-KOMMYHMUKALMOHHBIX TEXHOJIOTUI; (OPMUPOBAHME U Pa3BUTHE
9KOJIOTMYECKOTO MBIIIJIEHUSI, YMeHMe IIPUMEHSITb €ro B II03HaBaTeJIbHOM,
KOMMYHMKATUBHOM, COLIMAIbHOM MPAKTUKE U IMPOo¢eCCMOHATbHON OPUEHTALIUMN.

IIpegmeTHbIe

B mno3uaBarenpHOM cdepe: [maBaTb OmpenesieHMs] M3YYEHHBIX ITOHSTUIA:
«XUMUYECKUI DJIEMEHT», «aTOM», <«MOH», «MOJIEKYJIa», «IIPOCTbI€ U CJIOKHbIE
BEIIIECTBA», <«BEIIECTBO», «XMMMUUYEcKas ¢opMyJa», «OTHOCUTEJIbHAST aTOMHasl
Macca», <«OTHOCUTEJIbHAsI MOJIEKYJISIpHAas Macca», <«BaJIEeHTHOCTb», <«CTeIeHb
OKUCJIEHUSI», «KPUCTAJJINYECKasl pellIeTKa», KOKCUIbI», «KUCIOThI», «OCHOBAHMSI»,
«COMIN», «aM@OTEpPHOCTbY, «MHIUKATOP», «TIePUOINIECKUI 3aKOHY»,
«TepuognJeckast TabIMIIa», «M30TOIIbI», «XYMMYecKasl CBSI3b»,
«3JIEKTPOOTPHULIATEIBHOCTD Y, «XUMMUYECKas] peakuusi», «XMMUUeCcKoe ypaBHEHMe»,



«TeHeTHYEeCKasl CBSI3b», «OKMCJIEHME», «BOCCTAHOBJIEHME», «3JIEKTPOJIUTUUYECKAS
IVCCOLUMALINSI» , «CKOPOCTb XMMMUYECKOM peaKInn»;

OIMMCaTb AOeMOHCTpallMOHHbIE W CaMOCTOSATEJIbHO IIpOB€JE€HHbIE XMMMWUYECKHNe
SKCIIepMMEHTbI; OIIMCbhIBATb M Ppa3/iMydyaTb M3yUYeHHbIe KJIaCCbl HeOPraHM4YeCKUX
COQ,IU/IHEHI/Iﬁ, IIPpOCTbIE n CJIOJKHbIE BeniecCTBa, XMMMN4YeCKmne peaKuuu;
K)'[aCCI/I(I)I/ILU/IpOBaTb N3y4YE€HHbIE OOBEKTHI U SIBJICHUSI

IeyiaThb BBIBOALI UM YMO3AK/IIOUEHMs] U3 HaAOJIOMEeHMM, M3YUEHHBbIX XUMUYECKUX
3aKOHOMEPHOCTEI, TPOrHO3MPOBATh CBOVICTBA HEM3YUEHHBIX BEIECTB 110 aHAJIOTUA
CO CBOMCTBaMM WM3YYEHHBIX; CTPYKTYPUMPOBaTh W3YYEHHBII MaTepuaa u
XMMUYECKYIO MH(POPMAaIINIO, OJTYUYEHHYIO U3 IPYTUX MCTOUYHMKOB; MOJIEIMPOBATh
CTpOEHMEe aTOMOB 3JIEMEHTOB 1-3 mepuoaoB, CTpOeHMe MPOCThIX MOJIEKYJI;

B 11eHHOCTHO - OpMEHTAIMOHHOM cepe: aHA/IM3MPOBATh U OLIEHMBATh ITOC/IEACTBYS
IJIST OKPY>KaIOIIEeil Cpeibl OBITOBOM U IMPOU3BOACTBEHHOM IESITEIbHOCTY YeIOBEKa,
CBSI3aHHOM C IepepabOTKOM BEIECTB;

B tpynmoBoit cdepe: MpOBOAUTh XMMUUYECKUI SKCIIEPUMEHT;

B cdepe 6e3omacHOCTM KU3HEAESTEJIbHOCTM: OKa3bIBaTh MEPBYIO TOMOIIL IIpHU
OTpaBJIEHUSIX, OKOrax M [HOPYrMX TpaBMaX, CBSI3aHHBIX C BeIIeCTBAMU U
J1abopaTOPHBIM OOOPYIOBAHMEM.

TEMATUYECKOE ITJTAHUPOBAHUE

KommmuecTBO yacoB D/IeKTpOHHbIe
Ne HaumenoBanme
Kourponr IIpakTuuec (umdposbie)
n/ pasziesioB U TeM
Bcero @ Hble Kue oOpasoBaTeIbHbIE
n MpOrpamMmbI
paboThI paboThI pecypchbi
Ipenmer Xyvmn u bubnmmotexka HOK
1 METOMBI €€ 4 1 https://m.edsoo.ru/7f4183
U3YUEHUS 7
Crpoenue
BELIEeCTB U UX bubmoreka IIOK
2 arperaTHbie 2 https://m.edsoo.ru/7f4183
COCTOSIHUS Tc
Cmecu BellecTB, Bbubmmoreka IIOK
3 X COCTaB 5 1 https://m.edsoo.ru/7f4183
Tc
Dusuyeckme bu6mmoreka IIOK
4 SBJICHMS B XUMUM 3 2 https://m.edsoo.ru/7f4183
7c



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

CocTaB BellecTB. Bubmmorexa HOK
5 XnMMUYeCKUe 3HAKM 5 1 https://m.edsoo.ru/7f41
u (popMyJIbI 837¢
Bubimoreka LIOK
6 Ipoctele BemecTsa 4 https://m.edsoo.ru/7f41
837c¢
Bubimmoreka LIOK
7 CroxHble BelllecTBa 11 1 https://m.edsoo.ru/7f41
837c
Hroro 34 2
ITOYPOYHOE ITJTAHNPOBAHUE
KoanuectBo uacos DJIeKTPOHHbIE
Ne Jara
KoHTpo IIpakTu mudposbIe
n/ Tema ypoka usyue
- Bcero  abHbIE gecKkue s oOpasoBaTeIbHbIE
paboThI paboThI pecypchbl
bubmoreka HOK
1 Hpenmer xumun 1 https://m.edsoo.ru/ff0
d210c
SIBnenus, mpo- Bu6moreka LIOK
2 ucxondamue ¢ 1 https://m.edsoo.ru/ff0
BelleCTBaMm d227e
HaGmonenne u Bu6morexa LIOK
3 SKCIIEpUMEHT B 1 https://m.edsoo.ru/ff0
XUMUN d23dc
[TpakTnyeckas
paborta Nel
«3HaKOMCTBO C Bu6moreka LIOK
4 71a6opaTOPHBIM 1 1 https://m.edsoo.ru/ff0
060pyJOBaHMEM. d26ca
ITpaBuia TexXHUKU
6e30MacHOCTI »
Crpoenye . Bbubmmoreka IIOK
5 BEIIeCTB https://m.edsoo.ru/ff0

d28c8



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/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

ArperarHble Bu6moteka LIOK
6 COCTOSTHMA https://m.edsoo.ru/ff0
BelIeCTB d2a6¢
Uncrble BelecTsa Bubmmorexa HOK
7 U cMecu https://m.edsoo.ru/ff0
d2be8
I'azoBbIe cMecu Bbubmmoreka LIOK
8 https://m.edsoo.ru/ff0
d2a6c¢
MaCCOBf‘H AoJI Bu6mmoteka LIOK
9 paCTBOPEHHOT'O https://m.edsoo.ru/ff0
BellleCcTBa d2d50
[TpakTrueckas
pabora Ne 2
«ITpurorosnenne
pacTBopa ¢ bubmoreka IIOK
10 OTpeeNéHHOI https://m.edsoo.ru/ff0
MacCOBOM Hoen d2eae
PacTBOPEHHOI'O
BeIleCcTBa»
MaccoBag moig bubmoreka HOK
11  npumecei https://m.edsoo.ru/ff0
d323c
HexkoTopsbie
CTIOCOBEI bubmoreka HOK
12 pasmenenus https:/m.edsoo.ru/ff0
cmecen d350c
Huctunnsauus,
WJIU TIeperoHkKa.
[TpakTuyeckas
pa6ora Ne 3 Bu6moteka LIOK
13  «BbIpamyBanne https://m.edsoo.ru/ff0
KPUCTaJVIOB d5230
COIn» -
(momarrHum
9KCIIEPMMEHT)
[TpakTuyeckas
pa6ora Ne 4 bubmoreka IIOK
14 «Ounerka https://m.edsoo.ru/ff0
IIOBapeHHOM COu d37fa
Xumnueckue bubmorexa HOK
15  snemeHTHI https://m.edsoo.ru/ff0

d3al6



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
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
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