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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma yuyeOHOro mpeaMera Mo XMMHH JJig 7 KIACcCOB COCTaBIIEHA Ha
ocHoBe  DefepanbHOr0  rOCYJAapCTBEHHOTO  00pa3oBaTENbHOIO  CTaHAapTa
OCHOBHOTO 00111er0 00pa3oBanusi, nporpammel no xumun O. C. I'abpuensina (O. C.
Iabpuensn, Y. B. AkcénoBa, 1. I'. OctpoymoB «lIpumepnas mporpamma Kypca
xumuu s 7 kinaccay — M. @ IIpocemenue, 2021). a Takke Ha OCHOBE
denepanbHOil paboueld mHporpaMmbl BOCIHMTAHUS U € YYETOM KOHUEMLHUHU
npenojaBaHus y4yeOHoro npeaMera «XuMus» B 00pa3oBaTENIbHBIX OpraHU3alMsIX
Poccuiickoit @enepaunm.

OOHOBIIEHHE WIKOJIBHOIO O00pa3oBaHMs, B TOM YHCIE XUMHUYECKOTO,
HanpaBJICHO HAa CO3JaHUE OINTUMAJbHBIX YCJIOBUH ISl  yAOBIETBOPECHHS
NoTpeOHOCTEH KaXJOro Yy4YeHHKa, sl (POPMUPOBAHUS €ro BCECTOPOHHETO
UHTEepeca, JJIA pPa3BUTUS YEJOBEKa C HOBBIM YPOBHEM CO3HAHUS, AKTUBHO
y4acTBYIOIIETO B TMpeoOpa3oBaHUM MHpPA, CIOCOOHOTO K CAMOOIEHKE U
KpuTHUYecKoMy MblluieHnt0. CoepikaHne Kypca XuMUU Kak ydeOHOro mpeameTa
dbopmupyercst, ucxonst U3 OOMIMX IeIe 00pa3oBaHus, BOCIUTAHUS U PA3BUTHUS
JUYHOCTH, BKJIIOYAIOMIMX (OPMUPOBAHUE HAYUYHBIX B3IJISIOBHA MPUPOAY U
OOIIECTBO, IIEHHOCTHBIX  COIMAJIbHO-3HAUMMBIX  OpPUEHTAlUil, IMPUBUTHE
I'YMaHHBIX B3IJISI0B HA OKPY’KAOIIYIO 1E€HCTBUTEIBHOCTD.

XUMUYECKHE 3HaHUSI HEOOXOAMMBI KaXKIOMY YEJIOBEKY, OHU OIpPENEISIOT
palMoHaIbHOE TIOBEJCHHME YEJIOBEKa B OKpYJXKalollel cpene, HEOOXOIUMBI B
HOBCETHEBHOM kM3HU. | 1aBHOW mpoOIeMoil B NMpenojaBaHUM XUMHUH SIBISETCS
Heperpy>KeHHOCTh Kypca OCHOBHOM IHIKOJIBI. PemmTth 3Ty mpobiiemy MOXHO C
HIOMOIIIBIO MIPOMEAEBTHUECKOro Kypca. HeobxoaumMocTh €ro BBelE€HHUs BbI3BaHA
HECKOJIbKMMH IIPUYUHAMMU:

® CJOKHOCTBIO IIPOrPaMMHOT0 MaTEpHAIIA;

® COKpalIeHHEM KOJMYECTBa yUeOHBIX YaCOB;

® YMEHBIIECHUE KOJIMYECTBA XUMUYECKOT0 IKCIIEPUMEHTA HAa YPOKax;

® CKaO)KCHHEM 3HAHUH IIKOJBHHUKOB, IOYEPITHYTHIX U3 CPEICTB MAaCCOBOM
UH(pOpMaIUH elE 10 3HAKOMCTBA C MPEAMETOM «XUMUS».

Peaﬂmaum{ InmpeameTa CHOCO6CTByeT ITOBBINICHHWIO MOTHUBAllUH U M03HAaBATEILHOU
AKTHBHOCTH YYalINXCA IIPHU U3YUYCHHHW OCHOBHOI'O KypCa XHNMHUHU.
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[IponeneBTHYECKH KypC XUMHUU XOTS U HOCUT OOIIEKYJIbTYPHBIN XapaKTep U HE
CTaBUT 3aJa4uy Mpo(ecCHOHaIbHON MOArOTOBKH 00y4YaroIINXCs, TEM HE MEHEe
MO3BOJISIET UM OIPEACIIUTHCA C BBIOOPOM Ipoduiisi 00ydeHus B CTapllel HIKOJIE.
JUist nocTrKeHHsl 00pa30BaTENbHBIX PE3yJIbTaTOB HA OCHOBE CUCTEMHO-
JEeSATENbHOCTHOTO MOIX0/1a, KOTOPBIN SBISETCA OAHUM U3 OCHOBHBIX MEXaHU3MOB
peanuzaunu PI'OC OO0, MOKHO UCTI0JIB30BaTh TEXHOJIOTHUIO IESTEIBHOCTHOTO
merona (T[IM) — nenarornyeckuii UHCTpYMEHTApUNA YyUUTENs, CIOCOOCTBYIOIIN I
BKJIIOUEHHIO yYalIUXCS B YUEOHYIO JIEATEIbHOCTh HA OCHOBE METO/1a
pedaeKCUBHON caMOOpraHU3aluy JJIsl YCBOCHHUS MTYOOKUX U MPOYHBIX 3HAHUH 1O
OpeMETY.

eab yueOHOro npeamera

dopMUpOBaHUE Y yUaLIUXCSl YMEHUSI BUACTh U IOHUMATh LIEHHOCTh 00pa30BaHMUsl,
3HAYUMOCTb XMMHAUYECKOI'0 3HAHUS I Ka)KJI0T0 YEJI0BEKA HE3aBUCUMO OT €ro
npodeccuoHaIbHON 1eITeNbHOCTH; YMEHUS pa3innyaTh (aKThl U OLICHKH,
CpPaBHUBATH OLICHOYHBIE BBIBOJbI, BUJETh UX CBSA3b C KPUTECPUSIMHU OLIEHOK U CBA3b
KPUTEPUEB C OIPEACIICHHON CUCTEMOM 1IeHHOCTE!, (hOpPMYITUPOBATh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

dopmupoBaHUe Y 00yUJarONIUXCs [IETOCTHOTO MPEACTABICHHS O MUPE U POJIH
XHMUH B CO3JaHAH COBPEMEHHOU €CTECTBEHHO-HAYYHOH KapTUHBI MUPA; YMEHUS
OOBSICHATH OOBEKTHI M MPOIIECCHI OKPYKAIOIIEH JTeHCTBUTEIIBHOCTH —
MPUPOTHON, COMATBHON, KYJIBTYPHOH, TEXHHUECKON CPEIbl, HCIIONB3YS ISl 3TOTO
XUMHAYECKUE 3HAHUS; IPUOOpETeHIE 00YJIaIOMIMMHUCS OTbITa Pa3HOOOpa3HOM
JeSATEILHOCTH, TIO3HAHUS W CAMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB (KITFOYCBBIX
KOMIICTEHTHOCTEH ), IMCIOIINX YHUBEPCAILHOE 3HAYCHHE IS Pa3IMYHBIX BUIOB
JCSATEILHOCTH: PEIICHUS PoOIeM, MPUHATHUS PEIICHHIA, TONCKA, aHAIH3a U
00paboTku nHpOpMAITUH, KOMMYHHKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHUH,
COTPYIHUYECTBA, 0€30MaCHOTO OOPAIICHHS C BEIISCTBAMH B ITOBCEIHEBHOM
KU3HU.

3apaumn yueOHOro nmpeaMera

OO0pazoBaTenbHbIE:



(opMHUpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA
€CTECTBEHHOHAY4YHON KapTUHBI MUpa; Pa3BuBaromnue:

pa3BUTHE JJUYHOCTHU 00YYAIOLIUXCSl, UX MHTEUIEKTYaJIbHOE U HPABCTBEHHOE
COBEpILIEHCTBOBAaHNE, (POPMUPOBAHHUE Y HUX TYMAHUCTUUYECKUX OTHOILICHUN U
HKOJIOTMYECKU LIEJIECO00PAa3HOI0 OBENECHUS B OBITY U B TPYAOBOH I€ATEIBHOCTH;

BocrnmrarensHEiIE:

-popmMupoBaHUEe yMEHUN 0€30MMacHOr0 0OpaIlleHHs C BEIleCTBaMH,
UCIIOJIb3YEMBIMU B ITOBCETHEBHOM KM3HU; BEIPA0OTKA MOHUMAHHUS 0OIIIECTBEHHON
NOTPEOHOCTH B PA3BUTHH XUMHH, a TaKKe (DOPMHUPOBAHNUE OTHOIICHUS K XUMHH
KaK K BO3MOXHOM 00J1acTH Oy TIyIIeH MPaKTHUEeCKON IeATETHHOCTH.

OO0wmas xapakTepucTHKa Y4eOHOr0 nmpeamera.

B cooTtBeTrcTBUM C CDC)IGp&J'IBHBIM rocyaapCTBCHHBIM 06paSOBaTeHBHBIM
CTaHAapTOM OCHOBHOTI'O O6HI€FO O6pa?>OBaHI/IH yYdqalnuecsa JOJIKHBI OBJIAJICTh
TaKMMHU ITO3HAaBAaTCIIBHBIMHU yLIe6HI)IMI/I ﬂCﬁCTBI/ISIMI/I, KaK:

yMeHHe GOopMyIHpPOBATH MPOOJIEMY U TUTIOTESY,

CTaBUTDb OCJIN U 3a1a41, CTPOUTDH IINIAHBI JOCTHIKCHUA ueneﬁ H pCIICHUA
IMOCTABJICHHBIX 3a/1a4, IIPOBOAUTD SKCIICPUMCHT U Ha €I'0 OCHOBC CJIaThb BBIBOJABI
YMO3AKIIFOYCHUA, IMTPCACTABIIATD UX U OTCTAUBATH CBOIO TOYKY 3PCHUAI.

Kpome 3Toro, yuammecs: JOKHBI OBIAJAETh IPUEMAMHU, CBSI3AHHBIMU C
ONPEJICIICHUEM MMOHSATHI: OTPAHUYUBATh X, ONUCHIBATh, XapaKTEPHU30BaTh U
cpaBHUBaTh. ClieI0BaTEIbHO, PU U3YYEHUU XMMUHM B OCHOBHOM IIKOJIC y4alluecs
JTOJDKHBI OBJIQICTh YUCOHBIMU JICHCTBUSMHU, TTO3BOJISIOIIMMHI UM JIOCTUYh
JUYHOCTHBIX, TPEMETHBIX U METAIIPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTAaTOB.

[Ipennaraemas mporpamMma o XMMHUHM pacKpbIBaeT BKJIAJl yueOHOTO TpeIMeTa B
JOCTIKEHUE 11eJIel OCHOBHOTO 0011ero 00pa30BaHUs M ONPEACIIIeT BAXKHEUIITNE
coJiepKaTelbHbIC JJUHUU MPEIMETA:

BEIIIECTBO , 3HAHUS O COCTABE M CTPOCHUHU BEIICCTB, X BAKHEHUITNX (PU3UICCKUX H
XUMHYECKHX CBOMCTBAX, OMOJIOrNYECKOM JCHCTBHH;



XUMHYECKask PEaKIsl — 3HAHUS 00 YCIOBHSX, B KOTOPBIX MPOSIBIIIOTCS
XHUMHUYECKHE CBOMCTBA BEIIECTB, CIIOCO0AX YIPABICHUS XUMUYECKUMHU
npoleccamu;

MPUMEHEHHUE BEIICCTB — 3HAHUS M OIBIT MPAKTHYECCKOM JIEITCILHOCTH C
BEILIECTBAMHU, KOTOPbIE HAUOOJIEE YaCTO YNOTPEOIIAIOTCS B IOBCEAHEBHOM KU3HH,
IIMPOKO UCHOJIB3YIOTCS B IPOMBIILIEHHOCTH, CEJIbCKOM XO03UCTBE, HA
TPAHCIIOPTE;

SI3BIK XUMHH — CHCTEMa BAKHEHIINX MOHATUH XUMHH U TEPMUHOB, B KOTOPBIX
OHHM OTUCHIBAIOTCS, HOMEHKJIATypa HEOPraHWYSCKUX BEIICCTB, T. €. UX Ha3BaHUS (B
TOM YHCJIC ¥ TPUBHAIILHBIC), XUMUYCCKUE (POPMYJIIBI H YPaBHEHUS, a TAKKE
IpaBWJIa MepeBoa HHPOPMAIIUH ¢ €CTECTBEHHOTO sI3bIKa Ha SI3bIK XUMHUH U
oOpatHo.

[Tpu oTOGope copeprxanusi, KOHKPETUIUPYIOMIETO MPOrpaMMy, YIUTHIBAJIOCH, YTO
nepe o0muM 00pa3oBaHUEM HE CTOUT 3ajiaya Mpo¢heCCUOHATBLHON TOATOTOBKU
o0y4JaroImXxcs. DTO ONMPECITHIO IOCTPOCHHUE Kypca KaK OOIIEKYIbTYPHOTO,
HAIPABJICHHOTO, MIPEXKJIC BCEro Ha (POPMUPOBAHKE M Pa3BUTHE UHTEpEca K
U3YYCHHUIO XMMHUH. YUTEeHA OCHOBHAS 0COOCHHOCTH IMOAPOCTKOBOTO BO3pacTa —
HAYaJIo Tepexo/ia OT IETCTBA K B3POCIOCTH, KOTOPBIA XapaKTEPU3YETCS pa3BUTHEM
II03HABATEIILHOM CQEpEHI.

Ha »Tane ocHoBHOTO 00111€r0 CpeHEr0 00pa30BaHUs TPOUCXOIUT BKIFOUCHHE
oOy4Jaromuxcs B MPOEKTHYIO U UCCIIEI0BATENBCKYIO I€ITeNIbHOCTh, OCHOBY
KOTOPO# COCTaBISIOT TAKUE YHUBEPCAJIbHbIC YUEOHbIE JEHCTBUS, KaK YMEHHE
BUJICTh MPOOJIEMBI, CTABUTH BOIIPOCHI, K1acCU(PUITMPOBATh, HAOIIOATh,
IPOBOAUTH SKCIIEPUMEHT, JI€TIaTh BBIBOJIBI M YMO3AKIIFOUECHHUS, OOBSICHSTH,
JOKa3bIBaTh, 3AIIMIIATh CBOU UIEH, 1aBaTh onpeaesncHus nousatusam. Croaa xe
OTHOCSITCS] TPUEMBI, CXOJHBIE C ONPEICIICHUEM MTOHSATUI: ONMCAHMUE,
XapaKkTEePUCTHKA, Pa3bsICHEHUE, CPABHEHUE, pa3inueHrue. DOpMUPOBAHUE ITUX
VHUBEPCAIBHBIX YUCOHBIX ICUCTBUI HAUMHAETCS €II¢ B HAYaIbHOU IIKOJIE, a B
KypC€ XUMHUU OCHOBHOM LIKOJIBI IPOMCXOJANUT UX PA3BUTHE U COBEPILICHCTBOBAHMUE.
B cBsi3u ¢ 3TUM pe3epBHBIC YaChl ITITAHUPYETCS MCIOIB30BaTh HAa (hOpMUpPOBaHUE U
pPa3BUTHE YMEHHUU ITPOEKTHOM U UCCIIENOBATEIIBCKOU IEITEIbHOCTH, YMEHHUE

BUACTDH HpO6J’ICMBI, ACJIaTb BbIBOJAbI U YMO3AaKIIOYCHHU .
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MecTto npeaMera B y4eOHOM IIaHe

CornacHo yTBepkJACHHOMY Y4eOHOMY IJIaHy IIKOJIbI HA U3y4YEHUE
MPOIEEBTUYECKOI0 Kypca XUMHH B 7 Kilacce OTBeJeH | yac B Hefento, Bcero — 34
qaca.

COIEPXAHUE OBYUYEHUS
[IpenmeT xumun u MeTobl €€ u3ydyenus [Ipenmer xumun. 3HaUeHUE XMMUU B
YKW3HU COBPEMEHHOTO uenoBeka. Tena u BemectBa. CBOMCTBA BEIIECTB.
IIprMeHeHne BEIeCTB HA OCHOBE UX CBOMCTB. SIBIEHUSI, TPOUCXOSIIIUE C
BelecTBaMu. GU3NUYECKUE SIBICHUS 1 XUMUYECKUE peakuu. BenecTna,
YYaCTBYIOIIME B PEAKIIMU: UCXOIHBIC BEILIECTBA U MPOAYKThI peakiuu. [Ipusnaku
XUMUYECKUX PEAKIINI: N3MEHEHUE 1IBETA, BBINAJICHUE UM PACTBOPEHUE OCAJIKa,
BBIJICJICHHE T'a3a, BIJCIICHNE WJIM MTOTJIOIICHUE TSIUIOTHI M CBETA, MOSBJICHHUE
3anaxa. HabmroaeHue u SKCepruMeHT B XUMHH. M3yueHue rniaMeHu cBeuu u
cnupToBKH. ['unoresa u BeIBoA. OdopmieHre pe3yabTaTOB IKCIIEPUMEHTA.
[TpakTrueckast padbota. 3HAKOMCTBO ¢ JJabopaTopHBIM o0opynoBaHueM. [IpaBuia
TEXHUKU 0€30MacHOCTH MpHU padoTe B KabuHeTe (J1abopaTopum) XUMUH.
JHemonctparnuu. BugeodparmeHTs! u crnaiiasl «kErunetr — poamHa XUMUN.
Komnneknus CTekIsHHOM XUMHUYECKOM NOCyAbl. KoJulekus u3nenui u3 arrOMUHUS
U €ro criaBoB. [TonydeHue yriieKuciioro raza u €ro B3auMoJIeUCTBUE C
M3BECTKOBOW BOJOM. B3anmozaencTBre pacTBOpa MUIEBOM COJIbI C YKCYCHOM
KHUCJI0TOW. B3anMoieiicTBie pacTBOPOB MEIHOTO KYIOpOCa U HAIIATBIPHOTO
criupta. [lomkuranue mepcrsHoi HUTH. JlabopaTopHbie onbIThl. 3ydeHue
CTPOEHUS TJIAMEHHU CBEYU U CITUPTOBKH.

I'maBa II. CTpoeHHe BEHIECTB U UX arperatHbie cocTosiHUA CTPOCHUE BELIECTB.
Bbpoynosckoe neumxkenue. uddysus. Arombl. Monekynsl. OCHOBHBIE MOJIO0KEHUS
aTOMHO-MOJIEKYJISIpHOTO yueHus. MoHbI. BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS. ATrperaTHble COCTOSIHUS BeecTB. ['a3bl. XKuakocTu.
TBEpable BemecTBa. B3anmHbIe IepeX0bl MEKy arperaTHbIMA COCTOSIHUSIMU
BEIIECTBA: BO3TOHKA (CyOmumaIius) u aqecyonumanis, KOHJISHCAIUs U UCTIapeHHe,
KpucTaym3aius u riasnenue. Jlemonctpanuu. uddysus nepmanranata Kamusi 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 OpOyHOBCKMM JBUKEHHEM (IBM)KCHUE YACTHUIL TYIITH B
Boze). duddy3ust komnoHeHTOB e3010panTa B Bo3nyxe. uddysus caxapa B
BOJIe. ATperaTtHble COCTOSIHUS BOJBI.

I'maa III. Cmecu BemmecTB, ux coctaB HucTeie BemecTBa 1 cMecu. YnucTeie
BellleCTBa U cMecH. [ OMOTEeHHBIE U TeTeporeHHbIe cMecu. ['a3000pa3HbIe, )KUAKHE
u TBEpAbIE cMecH. ['a3oBble cmecn. Bo3nyx — npupoanas razoast cMech. CocTaB
Bo3nyxa. O0BEMHAs 10J11 KOMIIOHEHTa Ta30BOI CMECH KaK OTHOIIIEHUE 00bEMa
JTAHHOTO Ta3a K 001emMy 00bEMy cmecu. PacuéThl ¢ uCronb30BaHUEM TTOHSATHS
«00BEMHAsI 10711 KOMIIOHEHTa cMec». MaccoBasi J10J1sl paCTBOPEHHOTO BEIIECTBA.
[ToHsTHE O KOHIIEHTpaLMKU pacTBopa. MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA
KaK OTHOIIEHHE MAacChl pACTBOPEHHOTO BEIIECTBA K Macce pacTBopa. Pacuérel ¢
MCIIOJIb30BAHUEM MOHATHS «MAacCoBasi 10151 pACTBOPEHHOTO BEILIECTBAY.
[IpakTuyeckas padota. [Ipurorosnenue pactpopa ¢ onpeacaéHHON MacCOBOM
JI0JIEd pacTBOPEHHOIO BeulecTBa. MaccoBas noia npuMmecu. [lonsarue o
TEXHUYECKOM o0pasiie, 00 OCHOBHOM KOMIIOHEHTE M O MpuMecH. MaccoBas 1071
npuMecu. Pacu€Thl ¢ UCMOIB30BAaHUEM MOHSATHUS «MACCOBAsi J10JIs1 IPUMECH.
JHlemoncTtpanuu. Paznuunasie oOpasisl Mpamopa. Kosiekiusi MuHepaaoB U TOPHBIX
nopoj. BuneodparmMeHnT mo ooHapykeHHIO0 00BEMHON 10U KUCIOPOAa B BO3IYXE.
BuneodparmenTs! u cnaiiibl MpaMopHBIX apTedakToB. Kosiekius ObITOBHIX,
KOHJIUTEPCKUX U MEAUITMHCKUX cMecei. OOpa3Iipl MEAUITUHCKUX M MHUIIEBBIX
PacTBOPOB C yKa3aHWEM MacCOBOM J0JiM KoMIoHeHTa. BuneodparmMeHTs! u
CIIAMbI U3IEJINA U3 BELIECTB OCOOON YUCTOTHI.

['maBa IV. ®usnueckue sBienust B Xumun HekoTopsie criocoObl pa3aeseHus
cMeceil. Paznenenne cmeceit Ha OCHOBE pa3IMunid B PU3HYECKUX CBOMCTBAX MX
komMmoHeHToB. OTcrauBanue u nekantanus. Llearpudyruposanne. ®unbTpoBanue
B JJa0opaTopuu, B OBITY U Ha MPOU3BOACTBE. PUIbTpOBaHUE U (DHIIBTpAT.
YcranoBka st GUIBTPOBAHUSA U TIpaBuia paboThl ¢ HEl. BbITOBBIE GUIBTPHI IS
BOJIbI. AficopO1iusi. Y cTpoHCTBO MpoTUBOrasa. JIucTUIAus, Ui meperoHka.
JuctumpoBadHas Boja 1 e€ nmoiaydenue. [leperonka Hedtu. HerenpoayKTerl.
[IpakTrueckas padota. BelpamuBanue KpucTamioB coiiv (AOMaIIHUN
skcriepuMenT). [IpakTrdeckas padota. OuncTka MOBapEeHHOM COJIH.



JlemoncTpanuu. Paznenenue cMecu MOPOIIKOB keJe3a U cepbl. OTCTauBaHKUE U
JI€KaHTalMs U3BECTKOBOI'O MOJIOKA, MJIM B3BECU Mena B Boje. Pa3aenenue BogHOM
CMECH PACTUTEIHLHOI0 MacJja C MOMOIIbIO AETUTEIbHON BOPOHKHU.
HenTpudyrupoBanue (Ha HeHTpUDYre WIK ¢ MOMOIIBIO BUACO(PparMeHTa).
Komneknust cnailioB ObITOBBIX U MPOMBILUIEHHBIX TPUOOPOB, B KOTOPBIX
MPUMEHSIETCS HEHTpUPyrupoBaHue. Y CcTaHOBKA i puiibTpoBaHUs U €€ padoTa.
Komnekust 661TOBbIX pUIbTPOB. AicopOLMs KyKYpYy3HBIMU NAJTOYKaMU MapoB
naxy4ux BemecTB. Komiekius noBsi30K U pecnupaTopoB. Y CTaHOBKA JJIs
NEPErOHKU KUAKOCTEHN U e€ paboTa (ojlydeHHe TUCTUIUIMPOBAHHOMN BOJIbI).
Buneodpparment «PekTudukaiontas KojloHHa HedTenepepadaThIBaOIEro
3aBojia U cxema e€ yctpoictBay. Komnekuus «Hedtb u HedrenpoayKTb».
JIaGopatopHsbie onbIThl. DIOTAIUS CEPBI U3 CMECH C PEUHBIM MECKOM.

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 €€ TeoJIoruuecKuX 00oouek. [IpocTeie U CioKHbIE
BelIeCTBa. AJJTIOTPOIHUS U AJUTOTPOIHBIE MOIUMUKAIIN. XUMUYECKUE 3HAKH U
XxuMudeckue Gopmysbl. XUMUYECKUE CUMBOJIBI, UX POU3HOIICHUE U HA3BAHMUS.
OTUMOJIOTHYECKUE Havalla Ha3BaHUN XUMHYECKUX d1eMeHToB. Tabmuia
xumudeckux snemeHToB J[. . MenneneeBa u e€ cTpykTypa: nepuosl (0oibiiue 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.
HNudopmariusi, KOTOPYIO HECYT XUMUYECKHE CUMBOJIBI 1 (JOPMYIIBI.
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 CJI0KHOM BEIIECTBE.
JlononauTenbHas nHPOpMaIKs, KOTOPYIO HECYT XUMHUECKHE (POPMYIIHI.
Hemonctparuu. BuneopparMeHThl U cliaidibl « IEMEHTHBIN COCTaB
reoJIOTUYECKUX 000sI0UeK 3eMIny. AJITOTpOIUs Kucjiopoaa. Mojenu



(mapocrtepxkHeBbie 1 CTioapTa—bpurieda) MoneKys pa3IudHbIX MPOCTHIX 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 MTPOCTHIE BeIeCTBA. MeTaluibl U CIUIaBhI B
MCTOPUU YeJIOBEYECTBA: MEIHbII, OPOH30BBII U JKeIe3HbIN Beka. 3HaUeHHE
MeTaJIoB U cruiaBoB. O0mue pusndyeckue cBoiictBa MetamioB. [IpencraBurenu
MmetasuioB. JKene3o. TEXHUYECKH YNCTOE U XMMUYECKH YUCTOE Keme30. Kenezo —
OCHOBA COBPEMEHHO! MPOMBIIIEHHOCTH U CENIBCKOT0 X0341cTBa. CIUIaBbl JKele3a:
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 TpOMBIIIIEHHOTO TPOU3BOACTBA altoMuHuUA. [IpuMenenune
AJIOMHUHMS HA OCHOBE CBOKCTB. 30J10TO. 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. Hemetamnsl. [TonoxeHnue aneMeHToOB-
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 cBOWCTB Oesoro u kpacHoro ¢gocdopa. Obnactu 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 cnaiiipl «MeTasuibl U CIJIaBbl B UCTOPUHU YETIOBEUYCCTBAY.
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. Komnekmus uznenuit u3 onosa. Buneopparment «llasaue». Komnexmms
HEMETaJNIOB — MPOCTHIX BemiecTB. Buaeodpparment wnn cnaig «Kucmopom —
BEIIIECTBO FOPEeHUS U AbIXaHusm». [lomydenue 6enoro dhocdopa u nusydeHnue ero
CBOMCTB. BuaeopparMeHThl U craiiisl « AJUIOTponus yriaepoaa». Moaenu



KPUCTAJUTMUECKUX perIETOK anmasa u rpaduta. Komnekmust « AKTHBUPOBaHHBIN
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 OJHOI'O XUMHUYECKOT'0O AJIEMEHTA
COEUHSTHCA CO CTPOTO OMPEAECIEHHBIM YHCIOM aTOMOB JIPYTrOr0 XUMUYECKOTO
3JIEMEHTA. DJIEMEHTHI C MOCTOSTHHOM U MEPEMEHHON BaJIECHTHOCTHIO. BBIBOZ
dbopMyIbl cOeTMHEHUS 110 BaJIeHTHOCTH. Ha3zBaHue coeAMHEHUs 10 BAJICHTHOCTH.
Oxcuabl. Oxcubl U criocod o0pa3zoBaHus UX Ha3BaHU. OKCUIBI MOJEKYISPHOTO
U HEMOJIEKYJISIpHOTO cTpoeHus. Poibs okcuioB B npupose. [lapaukosiil 3 hexT.
[IpencraBurenu okcuaoB. Boaa, yrinekucislii ras, okcu kpeMausi(1V), ux
cBoiicTBa u npuMmeHeHue. Kucnotsl. Kuciotsl, ux cocraB u kiaccudukarusi.
Kucnoter oprannueckue u Heopranunueckue. Muaaukaropsl. Tabnuia
pactBopuMocTu. CossiHas U cepHasi KUCIOThI, UX CBOMCTBA U NMPUMEHEHHUE.
OcnoBanus. OCHOBaHUsI, UX COCTaB U Ha3BaHus. [ ' mapokcorpynmna. OCHOBaHUA
pacTBopuMbIe (IIEI0YN) U HEpaCTBOpUMBIE. MI3MeHeHne OKpacku HHIUKATOPOB B
LIEJI04YHOU cpeae. [ mapokcuasl HATpUs, KU U KaJdbLKsl, UX CBOWCTBA U
npumenenne. Conu. Conu, UX COCTaB U Ha3BaHUs. PacTBOpUMOCTH cOJIE B BOJIE.
XJopua HaTpus U KapOOHAT KaJIbIIHs, KX CBOWCTBA U IPUMEHEHUE.
Knaccuduxkanus Heopranndeckux BemecTB. BemecTa, ux kiaccudukanus u
mMHorooOpaszue. [IpocTrie BemecTBa: MeTaibl M HeMeTalibl. CII0XKHBIE BEIIECTBA:
OKCH/JIbl, OCHOBAHUsI, KUCJIOTHI, cou. JlemoHcTpanuu. Komiekuus okcuaos.
lNamenue n3Bectu. Bo3ronka «cyxoro sibaa». Komiekiusa ocHoBanuil. Kosutekius
KUCIOT. I3MeHeHre OKpacKu MHINKATOPOB B IIECJIOYHON M KUCIIOTHOM Cpelax.
[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. McciaenoBanue pacTBOpOB MIEN0YEH HHANKATOPAMHU
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

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

dbopMupoBaHuE IIEHHOCTU 3JI0POBOT0 U 0€30MacHOT0 00pa3a KU3HU; YCBOCHUE
MIPaBWIJI HHIUBUIYAIBLHOTO M KOJJIEKTHBHOTO 0€30ITaCHOTO IMTOBEICHUS 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 MO3HABATEIIBHOU JIESITENIHBHOCTBIO.

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

MeTtanpeaMeTHbIe

YMEHHE CaMOCTOSITEIIbHO OIMPEIEIATh e CBOET0 00YYeHHsI, CTABUTh U
GopmMynupoBaTh s ceOsl HOBBIC 3a/1a4M B y4&€0€ ¥ M03HABATEITHHON
JESTEILHOCTH, pa3BHUBaTh MOTUBBI M MHTEPECHI CBOSH TTO3HABATEILHOM
JESATEILHOCTH; YMEHHE CAMOCTOSITEIPHO TUTAHUPOBATh ITyTH JOCTHKCHHUSI IIeTICH, B
TOM YHCJIC AJIbTEPHATHUBHBIE, 0CO3HAHHO BHIOMpaTh Hanboee 3¢ HeKTUBHBIC
crocoObl perieHust YIeOHBIX U TTO3HABATEIbHBIX 3a]1a4;

YMEHUE COOTHOCUTH CBOU JEUCTBUS C IJIAHUPYEMBIMU PE3YIbTaTaAMU,
OCYILIECTBIIATH KOHTPOJIb CBOEH JIESITEIBHOCTH B MPOLIECCE TOCTUKECHUS
pe3ynbTaTa, ONpenesaTh CIOCOOBI IEUCTBUM B paMKaX MPeIIOKCHHBIX 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; BlaIeHHe OCHOBAaMHU CAMOKOHTPOJIS, CAMOOIIEHKH,
MPUHATHUS PELIEHUN U OCYLIECTBICHUSI OCO3HAHHOTO BHIOOpA B yueO- HOM U
MO3HABATEIbHOM IEATEIbHOCTH; YMEHHUE ONPEACNATh  TOHATHS,  CO3/1aBaTh

0000111eH, yCTaHABIMBATh aHAJIOTUH, KIaCCU(DUIIMPOBATH,
CaMOCTOSITETTFHO BEIOMPATh OCHOBAHUS M KPUTEPUU JJIs KIIaCCUPUKAIIUH,
yCTaHABIMBATh MPUIHMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE
paccyXIeHue, yMo3akioueHne (MHAYKTUBHOE, IeTyKTUBHOE U TI0 aHAJIIOTHUHN) U
JIeNIaTh BBIBOIBL;

YMCHHUC CO3/1aBaTh, IPUMCHSATDb U Hp€O6paSOBBIBaTB 3HAaKM U1 CUMBOJIBI, MOJCIIN U
CXCMBI I pCUHICHUA y‘Ie6HBIX H ITO3HaBAaTCIJIbHBIX 3aa1a4,

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 B yu€Ta UHTEepecoB; (HOPMyIHPOBATH, APTYMEHTUPOBATH 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; TNIAHUPOBAHUS U PETYJIAIIUU CBOSH EATeIbHOCTH; BIaJICHUE
YCTHOM Y MMCbMEHHOMN PEUYbI0, MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO;
dbopmMupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCITOIb30BaHUS
UH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHI; (OPMUPOBAHKE U Pa3BUTHE
9KOJIOTUYECKOTO MBIIICHUS, YMEHUE PUMEHSTh €0 B MO3HABATEIBHOM,
KOMMYHHKATUBHOM, COIIMAIBHOM MPAKTHKE U PO eCcCHOHATLHON OpUCHTAITUH.

IIpeameTHbIE
B no3naBartenpHOM cdepe: 1aBaTh onpeaeaeHrs H3yYeHHBIX TTOHSTHIA:

«XAMMHYECKUMN 9JICMCHT», «aTOM», «KMOH», «MOJICKYJIa», KIIPOCTBLIC U CJIIOKHBIC
BCHICCTBA», «BCIICCTBO», KXUMHUYCCKas1 (bopMyna», «OTHOCHUTCJIbHAA aTOMHas
MaccCa», KOTHOCHUTCIIbHAA MOJICKYJIIpHAd MacCa», «BAJICHTHOCTb», KCTCIICHb
OKHUCJICHUA», KKPUCTAJIIINYCCKAaA pCHICTKA», KOKCHUAbD», KKUCJIOTBD)», «OCHOBAHUI),
«COJIM», ((aM(i)OTCpHOCTB», CHMHIOUKATOP», «HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH»,
CIICPHUOINUCCKAA Ta6n1/1ua», «HM30TOIIbD», KXXUMHUYCCKAs CBA3b),
QICKTPOOTPHULIATCIBHOCTDb», «KXUMHNYCCKAA PCAKIUA), KXUMHUYICCKOC YPABHCHIC),
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«rCHCTHUYCCKAsA CBA3b», KOKUCIICHUC), «KBOCCTAHOBJICHHUC), QJICKTPOJIUTUYCCKAA
aucconnanusy, «CKOpOCTb XUMHUYECKOU pPEaKmum»;

OMUCATh JEMOHCTPAIMOHHBIE U CAMOCTOSITEIbHO TPOBE/ICHHBIE XUMHUUECKUE
AKCIIEPUMEHTHI; OMUCHIBATh U PA3JINYaTh U3YUYEHHBIE KJIACCHl HEOPTaHUYECKUX
COEIMHEHUH, MPOCTHIE U CIIOKHBIC BENIECTBA, XUMUUECKHUE PEAKIIUY;
KJIacCU(UIIUPOBATH N3YUCHHBIE OOBEKTHI U SIBJICHUS;

JienaTh BEIBOJBI U YMO3AKIIOUCHUS U3 HAOIIOACHUM, U3YUYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEM3YUCHHBIX BEIIECTB 10
aHAJIOTUM CO CBOMCTBAMU U3YUYCHHBIX; CTPYKTYPUPOBATh U3YUEHHBIN MaTepual u
XUMUYECKYI0 HH(OpMAIINIO, TTOJTYYEHHYIO U3 IPYTUX UICTOUHUKOB; MOJICTUPOBATh
CTpOEHHUE aTOMOB 3JIEMEHTOB 1-3 IEpHOI0B, CTPOECHUE MPOCTHIX MOJIEKYJ;

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

B tpynoBoii chepe: npoBOANTH XUMUUECKHUI SKCIIEPUMEHT;

B cepe Oe3omacHOCTH KU3HEACSITSIHOCTH: OKa3bIBAaTh MEPBYIO MTOMOII ITPU
OTpPAaBJICHUAX, 0XKOTaX U IPYTUX TPaBMaX, CBSI3aHHBIX C BEIIECTBAMHU U
J1a00paTOPHBIM 000PYI0BAHUEM.
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TEMATHYECKOE IINTAHUPOBAHHUE

KoanuyecTBo 4acos DJIeKTPOHHBbIE
Ne HaumenoBanue
Kontpoan | Ilpakruuec | (uudponbie)
n/ pa3aeyioB M TeM
Bcero | HbIE KHe o0pa3oBaTejibHbIE
n NMPOrpaMmblI
padoThI padoThbI pecypchl
Hpenmer xumun 1 bubmuoreka [JOK
1 METOABI €€ 4 1 https://m.edsoo.ru/7f418
W3YYCHUS 37¢
Crpoenue
BEIIECTB M UX bubmmnoreka LIOK
2 arperaTHble 2 https://m.edsoo0.ru/7f4183
COCTOSIHUS ic
Cmecwu BeIecTs, bubnuorexa [JOK
3 HUX COCTaB 5 1 https://m.edsoo.ru/7f418
37c
Di3HUecKIe bu6moreka [IOK
4 SBJICHHS B XHMUK 3 2 https://m.edso0.ru/7f4183
ic
Cocras BeIIeCTB. bu6moreka [IOK
5 XUMU1ECKHE 3HAKH 5 1 https://m.edsoo.ru/7f41
u Gopmysl 837¢
bu6moreka [IOK
6 Tlpoctere BewecTsa 4 https://m.edsoo.ru/7f41
837c
bu6mmoreka [JOK
7 Croxmbie BemmecTsa 11 1 https://m.edsoo.ru/7f41
837c
Hroro 34 2 4
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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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOE IIVIAHUPOBAHHUE

Kosau4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara
Kontpo IIpakTu uudposbie
n/ | Tema ypoka usyde
u Bcero | abHBbIE yeckHue st o0pasoBaTe/bHbIE
padoThI padoThI pecypcenl
bu6mmoreka [{OK
1 [Ipenmer xumuu 1 https://m.edsoo.ru/ff
0d210c
SBnenus, mpo- bubmuoreka [JOK
2 HACXOAIINE C 1 https://m.edsoo.ru/ff
BCIIICCTBAMU 0d227e
HaOmronenue u bubnuoreka [JOK
3 9KCIICPUMCHT B 1 https://m.edsoo.ru/ff
XUMHUU 0d23dc
[TpakTrueckas
pabota Nel
«3HAKOMCTBO C bu6moreka [IOK
4 1a00paTOPHBIM 1 1 https://m.edsoo.ru/ff
000pyTIOBaHHUEM. 0d26ca
[IpaBuna TeXHUKH
0€30MacHOCTI»
CrpoeHite . bu6mmoreka [JOK
5 o — https://m.edsoo.ru/ff
0d28c8
ArperatHbie bubnuoreka [JOK
6 COCTOSIHUA 1 https://m.edsoo.ru/ff
BEIIIECTB 0d2a6c¢
YucTeie BeliecTBa bubnuorexa LIOK
7 U CMECH 1 https://m.edsoo.ru/ff
0d2be8

15



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

T"a30BEIE cCMecH

bub6mmoreka [{OK

8 https://m.edsoo.ru/ff
0d2a6c¢

Maccosast nost bubnuorexa LIOK
9 PacTBOPEHHOTO https://m.edsoo.ru/ff

BEIECTBA 0d2d50

[IpakTnueckas

pabota Ne 2

«IIpuroroBnenue

pacTBopa ¢ bubnuotexa [JOK
10 oTpeenEHHOi https://m.edsoo.ru/ff

MacCOBOM JOJei 0d2eae

PacTBOPEHHOTO

BEIIECTBAY

MaccoBas goias bu6moreka [IOK
11 | npumecen https://m.edsoo.ru/ff

0d323c

Hexortopsie

CHOCOBE bubnuorexa [JOK
12 pas/eneHus https://m.edsoo.ru/ff

cMeceit 0d350c

Jductunnsamus,

WJIM TIEperoHKa.

[IpakTnueckas

pabota Ne 3 bubGnuoreka IIOK
13 | «Beipamusanue https://m.edsoo.ru/ff

KpHUCTAILJIOB 0d5230

COJIN»

(momamrHui

IKCIIEPUMEHT)

IIpakTueckas

pa6ota Ne 4 bubnunoreka [JOK
14 | «Ouncrka https://m.edsoo.ru/ff

HOBapeHHOﬁ coJim

0d37fa
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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

XUMHYECKHUE

bub6mmoreka [{OK

15 | aneMeHThl https://m.edsoo.ru/ff
0d3al6

XuMHUYEeCKHue

suaky. Tabmuua Bub6mmorexa [LOK
16 | XHMHYCCKHX https://m.edsoo.ru/ff

anemenToB [[. 1. 0d3b88

Meneneera

XuMHu4ecKue

OPMYJIBL.

gTEO(}ZII/ITeJ'ILHHe bubnmorexa LHOK
17 | aromuas u https://m.edsoo.ru/ff

MOJICKYJISIpHAS 0d5708

MacChl

[ToBTOpEHME N

0000meHne

TEeMbL bu6moreka [IOK
18 TTOATOTOBKA K https://m.edsoo.ru/ff

KOHTPOJIBHOU 0d3f34

pabote

KonTposbHas

pabota Ne 1

«Hucreie bubnuoreka [JOK
19 | BeHICCTBa K https://m.edsoo.ru/ff

CMECH. 0d40c4

XuMudeckas

CHMBOJIUKAY

Mertaiisl bu6mmoreka [JOK
20 https://m.edsoo.ru/ff

0d4290

IIpencraButenu

METAIIOB (YPOK bubmuoreka [JOK
21 | yueHHuecKast https://m.edsoo.ru/ff

KOH(EPEHIIHS) 0d448e
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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

Hewmetasl

bub6mmoreka [{OK

22 https://m.edsoo.ru/ff
0d4614
[IpencraBurenu
HEMCTAJIOB bubmuoreka [JOK
23 | (ypox — yue- https://m.edsoo.ru/ff
HUYECKas 0d497a
KoH(pepeHITHs)
BanentHocth bu6mmoreka [{OK
24 https://m.edsoo.ru/ff
0d4790
Oxkcuipt bubnuotexa [JOK
25 https://m.edsoo.ru/ff
0d4cda
[IpencraBurenu
OKCHIIOB (YPOK — bubnuotexa [JOK
26 yaeHIYeCKast https://m.edsoo.ru/ff
KOH(pepeHIHs) Od4ae2
KucnaoTer bu6moreka [IOK
27 https://m.edsoo.ru/ff
0d4ddo
[IpencraButenu
KHCIOT (YPOK — bubnuorexa [JOK
28 yueHnYecKas https://m.edsoo.ru/ff
KOH(EPEHIIHS) 0d4dd0
OcHoBanus1. bubmmorexa [JOK
29 HpeHCTaBI"’ITeHH https://m.edsoo.ru/ff
OCHOBaHMI 0d50d2
Conu bubmuoreka [JOK
30 https://m.edsoo.ru/ff
0d4ddo
[IpencraButenu bu6mmoreka [JOK
31 | coxneil (ypok — https://m.edsoo.ru/ff

0d4f42

18



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
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

yYCHHUYECKast
KOH(EepeHITHs)

Knaccudukarus
32 HCOPraHNM4CCKUX
BEIIECTB

bubnuoreka [IOK
https://m.edsoo.ru/ff
0d542e

KontponbHas
pabota Ne 2
«OCHOBHBIC
KJ1acchbl
HEOPraHMYeCKUX
COCJIMHEHMI»

33

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0d55a0

AHanu3
KOHTPOJIBHOU
paboTEHL.
IlonBenenue
WUTOTOB y4eOHOTO
roja

34

bubmmoreka [{OK
https://m.edsoo.ru/ff
0d5708

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

19



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

METOAUYECKHUE MATEPHUAJIBI UIAA YUUTEJA

1. Xumus B Tabnuiax 8 — 11 knaccel. CipaBouHoe mocooue. ABTOp —
cocrasuteinb A. E. Haconosa 10 — e uznanue, crepeoruntoe. [Ipoda, Mocksa
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

1. Poccuiickas anekTpoHHas mkoua. - https://resh.edu.ru/
. "Anxumuk" - http:/alhimik.ru

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

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

6

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

7. C60pHI/IK cTaTell 0 XUMHUYECKHUX OJICMCHTAX, I/IJIJIIOCTpI/IpOBaHHHﬁ OIIMCaHUCM

sKcriepuMenToB. -http://www.periodictable.ru
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