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1. HOSACHUTEJIBHASA 3AIIUCKA

Hacrosmas paGouas mporpaMmMa o npeamery «XHUMHUsS» COCTaBjleHa Uil oOydarommxcs 7
KJlacca B COOTBETCTBHHU C TPEOOBAHUSAMU:

denepanbHOTO rocyaapcTBeHHOT0 oOpaszoBarenbHoro crangapra (PI'OC OO0) «Xumusi»

[IpumepHoii  OocHOBHOH  00IIE00pa30BaTENBHON  MPOTPaMMBl  OCHOBHOTO  OOIIEro
obOpazoBanus (mpeaMmer «Xumwusi») (0go0peHa pemeHueM ¢eaepaaTbHOro Y4eOHO-METOANYECKOTO
o0beuHeHHs 110 001IeMy 00pa3oBanuio (mpotokos ot 8 ampens 2015 r. Ne 1/15)).

Konuenmuss npenogaBanust ydeOHOro mpenMera «XuMHs» B 00pa3oBaTeIbHBIX
opraam3anusax Poccuiickoit egeparuu peaan3yroIux OCHOBE 00IIe00pa3oBaTeIbHbBIE POTPAMMBbI

ABTOpPCKOHM mporpaMMbl MO0 XUMUHU JJIs1 7 Ki1accoB: «XuMmusi. BBenenue B mpeamer. 7 Kiacc:
pabouass mporpamma k Jmaud YMK B. B. Jlynuna: yueOHo-meromudueckoe mocooue \ B. B.
Epemun, A. A. Ipo3nos, 3. FO. Kepumos. — M.: Ipoda, 2020. — 73 c.

Coaep:xaHue NpOrpaMMbl peain3yIoT Cieaylomme y4eOHUKH:

1. Xumus : BBenenwe B mpenMmer : 7 kiacc : yuebnoe mocobue / B.B. Epemun, A.A.
Hposmnos, B.B. Jlynun; mox pea. B.B. Jlynuna. — M. : [poda, 2020. — 191, [1] c. : wi. —
(Poccuiicknii yueOHUK).

O0mas xapakTepucTHKa y4eOHOro npeaMera:

B coorBerctBuM ¢ @emepa’bHBIM TOCYJapCTBEHHBIM 00pa30oBaTENbHBIM CTaHIAPTOM
OCHOBHOTO 00miero o0Opa3oBaHUsl ydalIuecs JOJDKHBI OBJIAJETh TAKHMMH I03HABaTEIbHBIMU
y4eOHbIMHM JEUCTBUAMM, KaK yMEHHE (OpPMYIHPOBaTh MpOOJieMy M TUIIOTE3Y, CTaBUTh LETU U
3aJa4d, CTPOUTHh IUIAHBI JOCTIDKEHHUS IelNeld M pPeIeHHs MOCTaBICHHBIX 3a/a4, IPOBOIHUTH
HKCIEPUMEHT U Ha €r0 OCHOBE JIeNIaTh BBIBOABI M YMO3AKIIIOUEHUs, IPEJCTABIATh UX U OTCTauBaTh
CBOIO TOYKY 3peHusi. Kpome 3TOro, yuammecsi MOJDKHBI OBJAETh MPHUEMaMH, CBSI3aHHBIMH C
Olpe/ielIeHueM TOHATHM: OrpaHMYMBaTH WX, OIMCBIBAaTh, XapaKTepU30BaTb M CpPaBHHUBATb.
CrnenoBarenbHO, NMPH W3YYEHUH XUMHH B OCHOBHOHW INKOJIE y4alluecs MOJDKHBI oBianetb Y Y/,
MO3BOJISIOIIMMU UM JIOCTHYb JIMYHOCTHBIX, NMPEIMETHBIX M METaNpeIMETHBIX 00pa30BaTENIbHBIX
pe3ybTaToB.

[Ipemyiaraemass mporpaMMa IO XMMHMM pacKpblBaeT BKJIaJ Yy4eOHOro mpeaMera B
JOCTHXXEHUE I1eJIel OCHOBHOTO 00IIero o0pa3oBaHMs U ONpPEAessieT BaXHEHIINE CoepiKaTeIbHbIe
JVHUU TpeaAMeTa:

«BEIIIECTBO» -3HAHHWE O COCTaBE M CTPOCHHWHU BEIIECTB, MX CBOWCTBaX M OMOJOTMYECKOM
3HAYCHUU;

«XMMHYECKasi peakius» - 3HAHWE O MPEBpAIlEHUH OJHHUX BEIIECTB B JIPYTHE, YCIOBHIX
NPOTEKaHUS TAKUX MPEBPALICHUN U CIIOCO0ax YIpaBiICHUs PEaKLUsIMU;

«IPUMEHEHHE BEIIECTB» - 3HAHWE M OIBIT OE30IMacHOrO OOpalleHHs C BEIIECTBAMH,
MaTepHajaMM U IpolieccaMy, He0OXOIMMBIMU B OBITY U Ha MTPOU3BO/ICTBE;

(GI3BIK XUMHH» - ONEPUPOBAHUE CHCTEMOW BaXHEUIIMX XHMWYECKHUX TOHSATHH, 3HAHUE
XMMHUYECKOH HOMEHKIJIATYphl, a TaKXe BJIAaJeHHE XUMHYECKOM CHMBOJIMKONH (XMMHUYECKHMMU
dbopMynaMu U ypaBHEHHUSIMHU).

Lean n3yvyenusi yaeOHOro Kypca

N3yuenne BBOJHOTO Kypca XMMHHM B 7 Kjacce HampaBJICHO Ha JOCTHIKCHUE CIICTYIOIINX
Hemei:

- MOJITOTOBUTD YYAIIUXCS K M3YUYCHUIO HOBOTO YYEOHOTO TIPEIMETA;

- CO3aTh HOBH&B&TCJ’IBHYIO MOTHUBAIIUIO K H3yqumo HOBOI'O HpCIIMCTa;



- chopMHUPOBATh IPEIMETHBIC 3HAHUS, YMEHUS U HABBIKH (B MEPBYIO OYEpe/b PACUCTHHIE U
9KCIIEPUMEHTAJIbHBIE), HA KOTOPBIE HEJOCTATOYHO BPEMEHH MPU U3YUEHUH Kypca XMMHHU OCHOBHOM
LIKOJIBI;

- MOKa3aTh SIPKUE, 3aHUMATEIbHbIE, SMOLMOHAIBHO HACBILIEHHBIE 3MM30/bl CTAHOBJICHUS U
pPa3BUTHS HAYKU XUMUU;

- UHTErPUPOBATh 3HAHUS 110 MIPEAMETAM €CTECTBEHHOI'O IIUKJIA OCHOBHOM IIKOJIBI HA OCHOBE
y4eOHON JUCHUTITMHBI « X UMHUSI.

MecTto y4eOHOr0 npegMera B y4eOHOM ILJIaHe
[Iporpamma coOTBETCTBYeT TPeOOBAHHUAM K CTPYKType mporpamm, 3asBieHHbIM B PI'OC,
paccuntana Ha 34 yaca — 1o 1 4 B Hefelnto B TeueHUH 34 y4eOHBIX HEJeIb.

2. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOI'PAMMBbI:
7 KJIACC

TpeboBanust k pe3ynbTaTaM OCBOEHHUS Kypca XMMHH B OCHOBHOW ILIKOJIE ONpEAEIsIoTCA
KJIIOYEBBIMU 337a4yaMM OO0IIero oopa3oBaHus, OTPAXKAOUMMH UHIAMBUAYalIbHbIE, OOLECTBEHHBIE U
rOCyJapCTBEHHBIE MOTPEOHOCTH, W BKJIIOYAIOT JIMYHOCTHBIC, METAalpeIMETHBIE M IPEIMETHBIC
pe3ysbTaThl OCBOCHHMS ITPEIMETA.

WN3yyenne XuMHM B OCHOBHOM IIKOJE€ JaéT BO3MOXHOCTb JIOCTHYb CIIEAYIOLIUX
JMYHOCTHBIX Pe3yJIbTATOB 00YYeHHUSI:

1) BocmUTaHWE POCCHUICKON TIpakKJaHCKOW HWACHTUYHOCTH: MATPUOTH3MA, YBOKCHHS K
OTeuecTBY, MPOILIOE U HACTOSLIETO.

2) (GopMupOBaHHE OTBETCTBEHHOTO OTHOILICHHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yyaroIuxcsi K CaMOpa3BUTHIO M €aMOOOPa30BaHUI0 HAa OCHOBE MOTHBAMM K OOyYeHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHHUIO AajbHEHIIeH WHAMBHUIYAJTbHON TpaeKTOpUU
o0Opa3oBaHus Ha 0a3e OpPUEHTHPOBKH B MHpe Ipodeccuil U NpodecCHOHATIBHBIX MPEINOYTeHUN ¢
YY4E€TOM YCTOMYMBBIX I103HABATEIbHBIX HHTEPECOB, a TaKKe Ha OCHOBE (POPMHUPOBAHUSA
YBa)XXUTEJIBLHOTO OTHOLIEHUS K TPYly, Pa3BUTHS OIbITA YYACTHS B COLIMAJIEHO 3HAYUMOM TPY/IE;

3) dopMHupoBaHHE IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAyKH M OOIECTBEHHOM NMPAKTHUKH, YUUTHIBAIOIIETO COLUAIBHOE, KYJIbTYpHOE,
A3BIKOBOE, TyXOBHOE MHOT000Opa3ue COBPEMEHHOI'0 MUPA;

4) (dopMUpOBaHHE OCO3HAHHOIO, YBOKHTEIBHOTO U JOOPOXKENATENIHHOrO OTHOIICHHS K
JIPYrOMY 4YeJI0BEKY, €er0 MHEHHIO, MUPOBO33PEHUIO, KYJIbTYpE, A3bIKY, BEPE, TPaKIaHCKOMN MO3UIINH,
K MCTOpUH, KYJIbTYpe, PEIWUIHH, TPaJulUsAM, si3bIKaM, LIEHHOCTSAM HapoaoB Poccunm u HaponoB
MHUpPa; TOTOBHOCTb M CHOCOOHOCTh BECTHU IUAJIOr C JAPYTUMHU JIOABMH M JOCTUTaThb B HEM
B3aMMOIIOHUMaHUS;

5) ocBOCHHE COIMATBHBIX HOPM, MTPABUII MOBEACHUS, posicii 1 (OPM COLMATBLHOMN KU3HH B
rpynnax u cooOliecTBax, BKJIOYAsh B3POCIbIE U COIMAJIbHBIE COOOIIECTBA; Y4acTHE B IIKOJBHOM
CaMOYIPAaBJIEHUU M OOIIECTBEHHOW HW3HU B MpeJesiax BO3PACTHBIX KOMIIETEHUUH C Y4EeTOM
PETHOHAIBHBIX, 3THOKYJIBTYPHBIX, COLIUAIBHBIX 1 SKOHOMHUYECKHUX OCOOCHHOCTEH;

7) bopmupoBaHNE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILLEHUH M COTPYJHUYECTBE CO
CBEPCTHHKAaMM, J€TbMH CTaplIero W MJAQAIIEr0 BO3pacTa, B3pOCIBIMH B  IIpoliecce
o0pa3oBaTesbHOM, OOLIECTBEHHO MOJE3HOM, Y4eOHO-UCCIeA0BaTENbCKOM, TBOPUECKOW U JIPYrHX
BUJIOB JIEATENBHOCTH;

8) hopmupoBaHUEe EHHOCTH 3I0POBOr0 M 0€30macHOro 00pa3a JKU3HU; YCBOECHHE IMPABHII
UH/IUBUYAIbHOTO U KOJUIEKTUBHOTO O€30MacHOTO TIOBEAECHUS B YPE3BbIUANHBIX CHUTYaIMSX,
YTPOXKAIOLIUX KU3HU U 3J0POBbIO JII0JIeH, MPaBUJI IOBEJCHHS Ha TPAHCIIOPTE U Ha IOPOTax;

9) ¢dopmupoBaHHE OCHOB HSKOJIOTUYECKON KYyIbTYpHI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 9JKOJIOTUYECKOTO MBIIUIEHUS, pPa3BUTHE OMNbITa 3KOJOIMUYECKHM OpPUEHTHPOBAHHOU
pedreKCUBHO-0LIEHOYHOM M MPAKTUYECKON JEATEILHOCTH B )KU3HEHHBIX CUTYaIHX;



MeTtanpeAMeTHBIMH Pe3yJbTATAMHM U3YYCHHs Kypca «XUMHUA» SBIETCS (HOPMUPOBAHHE

YHUBEpCAIbHBIX yueOHbIX nericTBuil (Y'Y []).

Perynarusueie YVY/I:

CaMocTosATeIbHO O0HAPYKHUBATh U POPMYIUPOBATH YUEOHYIO TIPOOIEMY, ONPEACIIATh e
yueOHOM NesTeIbHOCTH, BEIOUPATh TEMY MPOEKTA.

BriiBurats Bepcuu permieHusi IpoOiaeMbl, 0CO3HaBaTh KOHEUHBIH pe3ysbTaT, BEIOMPATh W3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEICTBA IOCTHIKEHUS LEIH.

CoctaBnsaTh (MHOMBHIYaJbHO WM B TPYIIE) IUIAH PEIICHUS MpOoOJIeMbl (BBITOTHEHHS
MIPOCKTA).

Paboras mo miany, cBepsATh CBOM JCUCTBUS C LEBIO M, IPU HEOOXOAUMOCTH, HCIIPABIISATH
OLIMOKH CaMOCTOSITENBHO.

B nwmanore c yuurteneM COBEpLICHCTBOBATh CAMOCTOSITENIBHO BBIPAOOTAHHBIE KPUTEPUH
OLICHKH.

CpenctBom (opmupoBaHusi peryiasiTUBHbBIX YVY] ciaykaT TEXHOJOTHS MPOOIEMHOTO

JMajora Ha 3Tale M3Y4YEeHUs HOBOTO MaTepuasia M TEXHOJIOTHS OLEHHMBAaHUS 00pa3oBaTEIbHBIX
JOCTIKEHUH (y4eOHBIX YCIIEXOB).

Ilo3naBarenbHble YV /I

AHanu3upoBaTh, CpaBHUBATh, KilaccuuuupoBatb U 0000math GakThl W SBICHHUS.
BBISBISTS IPUUUHBI U CIIEICTBUS POCTHIX SBJICHUM.

OcylecTBIATh CpaBHEHHE, KIACCU(PUKALNUIO, CAMOCTOSTENIbHO BBIOMpas OCHOBaHUSA U
KPUTEPUU JII YKa3aHHBIX JIOTUYECKUX OIEpallhil; CTPOUTh KJIACCHU(UKAIIUI0O HA OCHOBE
JTUXOTOMHUYECKOTO JIeJIeHHs (Ha OCHOBE OTPHIIAHHUS).

CTpouTh JOTUYECKOE PacCyXKIEHNE, BKITIOYAIOIIEE YCTAHOBICHUE MPUUNHHO-CIICJICTBEHHBIX
CBS3EH.

Co3aBaTh CXeMaTHYECKUE MOJIEIIN C BBIICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK O0BEKTA.
CocTaBnsTh TE3UCHI, pA3TUYHbIE BHUIBl TUIAHOB (IIPOCTBIX, CIOXKHBIX U  T.IL.).
[IpeoOpazoBbIiBaTH MHPOPMALIMIO U3 OAHOTO BUA B APYroH (TabIUIly B TEKCT U TIp.).
BbauTheIBaTh BCE YPOBHU TEKCTOBOM MH(OPMALIUU.

YMeTh onpeaensaTh BO3MOXKHBIE HCTOYHUKH HEOOXOJUMBIX CBEICHUM, TPOU3BOAUTH TTOUCK
uH(pOpMaIli1, aHATTU3UPOBATh U OIICHUBATH €€ JOCTOBEPHOCTb.

CpenctBom (dopmupoBaHusi TO3HaBAaTeNbHBIX Y Y]l cioyxkar y4deOHBIM wmaTepuan u

MMPOAYKTHUBHBIC 3aJaHU y‘{e6HI/IKa, HaICJICHHBIC Ha:

OCO3HAHHE POJIM BEHIECTB (OMPENCISATh POJIb PA3IMYHBIX BEIIECTB B MPHUPOJE W TEXHHKE,
OOBSICHATB POJIb BEIIECTB B UX KPYrOBOPOTE. );

pPacCMOTPEHHE XUMHUYECKHX IMpOIEecCOB (MPUBOIUTH MPUMEPHl XUMHUYECKHX IPOILIECCOB B
NOpUpOJie; HAXOIUTh YEpThl, CBUAETENIBCTBYIOIIME 00 OOMMX NpU3HAKAX XUMHYECKUX
MIPOLIECCOB U UX Pa3IUUMIX.);

UCIMOJIb30BAaHUE XUMHUUYECKUX 3HAHUN B OBITY (OOBACHATH 3HAUEHHE BELIECTB B KHU3HU U
XO03SHCTBE YETIOBEKA);

OOBSICHEHHE MHpa C TOYKHM 3pEHHMS XHMMHUHU (TIEPEUUCIATh OTIMYUTEIbHBIE CBOMCTBA
XUMHUYCCKUX BCHICCTB;, pPa3JIM4aTb OCHOBHBLIC XHWMHYCCKHUC TIIPOLECChI;, OIPCACIIATH
OCHOBHBIE KJIACCHI HEOPTraHMYECKUX BEIIECTB; MTOHMMATh CMBICII XUMUYECKUX TEPMHUHOB);
OBIIQJICHUE OCHOBAMH METOJIOB €CTECTBO3HAHUS (XapaKTEePHU30BaTh METOJbl XUMHYECKOU
Hayku (HaOJdrofieHUe, CpaBHEHHUE, SKCIIEPUMEHT, M3MEpeHHE) U HMX pOjlb B IO3HAHUH
MMpupoAsI; MPOBOANTE XUMHYCCKUEC OIIBITHI U OKCIICPUMCHTHBI 1 00BIICHITH UX pe?;y.]'H)TaTI)I.).

KommyHukaTuBHble YV /I

CaMOCTOATEIbHO OPraHN30BhIBaTh yYeOHOE B3aMMOJICHCTBHE B TPYIIIE (ONPEALNSITh O0IIHe
LEeJH, PacTIpEAETISTh POJIM, JOTOBAPUBATHCS APYT C APYTrOM U T.1.).

OtcTanBas CBOIO TOUKY 3pEHUS, IPUBOJAUTH aPTYMEHTHI, MOATBEPKAAS UX (haKTaMu.




e B nuckyccuum yMmeTh BBABUHYTH KOHTPApryMEHTHI, TepedpazupoBaTh CBOIO MBICIH
(BI1azieHre MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).
e VYUuTbCSd KPUTHYHO OTHOCHTHCSI K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPHU3HABATH
OIIMOOYHOCTh CBOETO MHEHHSI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €rO.
e [IloHumas TmMO3WIMIO JAPYroro, pasiudyarh B €ro peyd: MHEHUE (TOUYKYy 3peHus),
JIOKAa3aTeNbCTBO (apryMEeHThI), aKThl; TUIIOTE3bl, AKCUOMBI, TEOPHUHU.
e VYMeTh B3TJISHYTh Ha CUTYallMIO C WHOM TO3WIIMM U JIOTOBAPUBATHCSA C JIFOJABMH HHBIX
IIO3UIINH.
CpenctBoM (QopMHpPOBaHUS KOMMYHUKATUBHBIX Y Y]J[ ciyKaT TEXHOJOTUs MPOOIEMHOTO
quanora (MoOYKMAIUKA M TOABOAAIIMN TUAOT) W paboTa B MaJbIX TPYIIax, TaKKe
UCIIOJIb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJOTHH IMPOJYKTUBHOTO YTCHUS.

IIpeaMeTHBIMH pe3yJbTaTaMU
Yuenuk nayuyumcs:

o OIMMCHIBATh CBOMCTBA BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITIPU3HAKM,;

. XapaKTCpHU30BaTh BCIIECCTBA IIO COCTaBy U CBOﬁCTBaM, YCTaHAaBJIMBATh MPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

. pPaCKpbIBaTb CMBICJI OCHOBHBIX XHMHUYCCKUX MOHSATHH «aTOM», «MOJICKYJIa»,

«XUMHUYECKUMN QJICMCHT», «IIPOCTOC BCHICCTBO», «CJIOKHOC BCHICCTBO», HCIOJB3yd 3HAKOBYIO
CUCTEMY XUMUU,

. M300paxaTh COCTAB MPOCTEUIITUX BEIIECTB C MMOMOIIBI0 XUMUIESCKHX (OPMYIT;

. BBIUUCIIATh OTHOCUTEJIBHYI0 MOJIEKYJIIPHYIO MacCy BELIECTB, a TaKKe€ MacCOBYIO
JIOJTF0 XUMHYECKOTO AJIEMEHTA B COSAMHEHUSX ISl OLCHKH UX MPAKTHYECKONW 3HAYNMOCTH;

. OOBSICHATH CYThb XMMHYECKMX IPOLECCOB M HUX HNPUHUUIHMAIBHOE OTIUYUE OT
bu3nyecKux;

. Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKaHU XUMUYECKUX pEaKIHii;

. BBISIBIISITH B TIPOIIECCE DKCIIEPUMEHTA MPU3HAKH, CBHIETEIHCTBYIOMINE O MPOTEKAHUH
XUMHUYECKON peakiui;

. IIPUTOTOBJIATE PACTBOPBI C ONPEIEICHHOM MacCOBOM JOJIEH pPacTBOPEHHOIO
BEIIIECTBA,

. NPOBOJUTH HECIIO)KHBIE XWMHYECKHWE ONBITHI M HAONIOJCHUS 33 H3MEHEHUSIMH

CBOWCTB BEILLECTB B MPOIIECCe WX MpeBpallleHuil; co0m01aTh NpaBuiia TEXHUKA 0€30acHOCTH MPU
MPOBEJICHUH HAOIIOIEHUH U OIIBITOB;

. MPOBOAMTH CaMOCTOSITENIbHBIN MOMCK XUMUYECKON MH(OpMAaLUK C UCTIONb30BaHUEM
Pa3IMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JIaHWH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
HuTepHeTa); UCTIO0Ib30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIIsl 00pabOTKH

Yuenux noJjiydunt 603MOACHOCNIb HAYYUMDbCAL!

. rpaMOTHO 00paIaThCs C BEMIECTBAMU B TTOBCETHEBHOM JKU3HH,

o OCO3HABaTh HEOOXOIUMOCTh COOJIIOJICHUS] TPABWJI HSKOJOTHUECKH O€30MacHoro
MOBE/ICHUS B OKPYKAIOIICH MPUPOIHON cpefie;

° IIOHUMATh CMBICII U HCO6XO}II/IMOCTI) CO6J'IIO)1€HI/I$I Hpe}lHHcaHHﬁ, npennaraeMHx B
WHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JICKAPCTB, CPEJCTB OBITOBON XUMUU U JIP.;

° HUCITIOJIB30BAThH HpI/IO6peTeHHI)Ie KIIFOUCBBIC KOMIICTCHTHOCTH HpI/I BBITIOJTHCHUHN
TBOPUYECKUX MPOEKTOB, MOCBSIICHHBIX OTKPBITHIO, TOTYYCHHUIO ¥ TPUMEHEHHIO BEIIIECTB;

. pa3BUBaTh KOMMYHUKATHUBHYK) KOMIIETEHTHOCTb, MCIOJIB3ysd CPEACTBA YCTHOH M

NUCbMEHHOW KOMMYHMKAIIUU MPH paboTe ¢ TeKCTaMH yuyeOHMKA U JOMOJHUTEIbHOM JIUTEpaTypoH,
CIPAaBOYHBIMU TaOJMIIaMHU, TPOSIBIATH T'OTOBHOCTh K YBA)KEHUIO WHOW TOUYKHM 3pEHHs IpHU
00CYX/IEHUH Pe3yIbTATOB BBHIIIOJHEHHOU padoThI,



. OOBEKTUBHO OIEHUBATh HH(POPMAIMIO O BEIIECTBAX M XHMHUYECKHUX TMPOIIECCaXx,
KPUTHYECKH OTHOCUTHCS K IICEBJOHAy4YHOH HHGpOpMaAIK, HEJOOPOCOBECTHON peKIiaMme,
KacarolIeicsl UCIOJIb30BAaHUS Pa3IUYHBIX BELIECTB.

. CO3HAaBaTh 3HAUYEHHUE TEOPETUYECKUX 3HAHUNU I MPAKTUYECKON NesSTeNbHOCTH
4eJI0BEKa;
. pa3BHUBaTh MH(POPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIIIyOJIeHUs 3HAHHM

00 HUCTOpPUHN CTAHOBJICHUA XHUMHYECKOM HayKH, €€ OCHOBHBIX HOHSITI/If/'I, a TaKKC O COBPCMCHHBIX
JOCTHIKCHUAX HAYKH U TCXHUKH,

Cucmema oyenku 00CMUdICEHUs NIAHUPYEMBIX Pe3VIbMAmo8 00y4eHus

Ilo npeameTy npeaycCMOTPEHBI CAEAYIOUINE BUABI KOHTPOJIS:

-[IpeABapUTENIbHBII KOHTPOIb / IMArHOCTUYECKHI KOHTPOJIb B Hadalle Y4eOHOTrO roja WIiIH
repe U3y4eHUEM HOBOW TEMBI

- TeKylllas IpOBEpKa M OIEHKAa 3HAHWUHM, MPOBOAMMAs B XOJ€ IOBCEIHEBHBIX Y4EOHBIX
3aHATHH;

- MIPOMEXYTOYHas (TeMaTHuYecKas) MpoBepKa M OLIEHKAa 3HaHUM, KOTopas MPOBOAUTCS 110
3aBEPUICHUU 1IMKJIa YPOKOB;

- OTCPOYEHHBIH KOHTPOJb OCTATOUHBIX 3HAHUNH M YMEHHUH CIIyCTS KakKoe-TO BpeMs Iociie
U3y4eHHs TEMBI, pa3/ena, nukia (0T 3 Mec. 10 Toja)

- UTOroBas IpPOBEpKa M OIIEHKA 3HAHUI OCYLIECTBISAIOTCS B KOHIE Y4eOHOW 4eTBepTH U
roja;

- IPOMEXKYTOYHAs (110 PEIIEHUIO MeJarorn4eckoro COBeTa)

MeTtob1 1 cIOCOOBI IPOBEPKHU U OLIEHKU 3HAHUN U YMEHUHN y4alluXcs:

- YCTHBIN KOHTPOJIb (yueOHas TucKyccus, Oecesia, onpoc u ap.)

- MUCbMEHHBIN KOHTPOJIb (yIpaXxHEHHE, KOHTPOJIbHAsI paboTa, TECT, OTYET U Ap.)

- IPaKTUYECKUI KOHTPOJIb

- CAMOKOHTpOJIb

- KOMOMHUPOBaHHBIH (YIJIOTHEHHBII) KOHTPOJIb

@®opMbl IPOBEPKHU U OLIEHKH PE3YJITATOB O0YUEHMUS:

- UHAMBUyaIbHBIH

- TPYIIIOBOM

- (hpOHTANIBHBIN

- IAPHBIN

3. COJAEPKAHUE YYEBHOI'O IIPEIMETA

Beenenune

[Ipupona. ®usnueckue tena. SABneHus npupoxasl. EcrecTBo3HaHne. ECTeCTBEHHbBIE HAYKH.
[Tpeamer uzyueHust XuMuu. MecTo XUMHUH CpPeId €CTECTBEHHbBIX HayK. OOBEKThI )KUBOW U HEKUBOU
PUPOJBI. YPOBHU OPraHU3ALMK HEKUBOW U JKUBOW MaTEpPUU.

Ot atoma 10 BemecTBa

ATOM — HaWMeHbIlIas dYacTHUlla BelecTBa. Heu3MeHHOCTh aTOMOB B XHMMHUYECKHUX
IIpeBpalleHUsIX. XUMUYECKUI 3i1eMeHT. CHMBOJIBI aTOMOB XUMHYECKHMX JJIEMEHTOB. SlnepHas
peakums. [Ipoucxoxnenue snemeHToB. IIpocteie BemecTBa. CloKHBIE BEmIeCTBA (XMMHYECKHE
coeauHeHus). Xumudeckas ¢opmyna. UucnoBoit muaekc. OTKpHITHE XUMHUYECKHX 3JEMEHTOB.
ATOMBI yCcTONYMBBIE U HEycTOWuUMBbIE. KpyroBOopoThl aTOMOB XMMHUYECKUX 3JIEMEHTOB B MPHUPOJE
(kucimopofa, a3oTa u yriaepoja). @oTocHHTE3 KakK OJJMH U3 MyTeil KpyroBopoTa yrieposa.

Pacnipenienienrie  aTOMOB XMMHYECKHMX JJIeMEHTOB B KocMmoce (BcenenHoi, Hameit
I'anaktuke, ConHeuHol cucteme) U Ha 3emiie. Bomopoa u renuii — caMble pacpOCTpaHEHHBIE
a1emMeHTHI BO Beenennoii. Kucnopon — camblii pacipocTpaHeHHBINH yeMeHT Ha 3emuie. Hanbomnee
paclpoCTpaHEHHBIE JJIEMEHThl B Pa3HBIX YacTAX 3eMJIM. XUMHUYECKHE 3JIEMEHTbI B JKHUBBIX
OpraHM3Max: 3JI€MEHTHI )KU3HH, MAaKpO- U MUKPOIJIEMEHThI. BHOIOrM4ecKH aKTUBHBIE BEIIECTBA.



YcroliuuBbie (CTaOUIBHBIC) U HEYCTOWUYUBBIC (PaJMOAKTUBHBIE) XUMHUYECKHE SJICMCHTEHI.
PannoaktuBHblii  pacnan.  PaamoaktuBHOCTH.  M30Tombl.  IlpuMeHeHuMe  HEyCTOWYMBBIX
(pannoakTuBHBIX) aromoB. llenHas peakuusi. AtomHas sHeprus. JKusHp U gedrenbHOcTh A. A.
bekkepens.

OnemMeHTapHble 4acTULbl  (IIPOTOHBI, HEWTPOHBI M  JJEKTPOHBI), HX OCHOBHBIE
XapaKTEepUCTUKHU — Macca U 3apsa. SAapo aroma. MaccoBoe unciio. B3auMocBsa3p MaccoBOro uucia
C YHCJIOM IPOTOHOB M HEUTPOHOB. ATOMHas e€aMHMLIA Macchl. llopsaKoBBI HOMEp 3JEMEHTA.
DnekTpoHHas 00o049ka atoMa. JKu3Hb U aesTebHOCTh D. Pesepdopra.

XUMHUYECKUNA 3JIEMEHT KAaK COBOKYIHOCTb aTOMOB, MMEIOIIMX OJMHAKOBBIA 3aps spa.
CpaBHUTENBHBIN COCTaB U30TOIMOB BOJIOPoAa U yriepoa. CriocoObl 0003HAUEHUS H30TOIOB.

Ucropus cozmanus I[leproauyeckoil CUCTEMbI XHUMHYECKHX 3JEMEHTOB. [lepHOanYHOCTB.
ITepuonnueckuii 3akon [. . Menaeneena. [lepuonuueckas cucrema. JKuznb u aesitensHocts . U.
Menneneesa.

[lepuonuueckas cucrema JI. WM. MengeneeBa. JIIMHHBIA M KOPOTKUM BapHaHThI
Ilepnonnueckon cucremsl 1. 1. Menneneesa. Ileproapl: KOpoTKre U JUIMHHBIE. ['pyIIbI, II1aBHbIE
u 1oOouHble mnoArpymnmel. HWHpopmamms o0 XUMHYECKOM DJIEMEHTe, COJAep)Kalascs B
ITepuonnueckoii cucreme JI. . MenneneeBa. XXusup u nesrensnocts H. bopa.

Monekyna. [IonaTre 0 XuMHU4ECKO# CBsI3U. BemiecTBa MONEKYISIPHOIO M HEMOJIEKYJIIPHOTO
CTpoeHMs, UX Xapaktepuctuka. CTpoeHue Mojekysl. Mojaenu MoJIeKysd: LIapOCTEPKHEBbIE U
MmacmitabHbsle. MonekynsipHas Macca. [IpuMepsl BElIECTB MOJEKYISPHOTO CTPOCHHS: NEPEKHCH
BOJOPOJIa, MOJIEKYJSPHBIA BOAOPOJ, MOJEKYJISPHBIA KHCIOpPOJ, O30H, MOJIEKYJISIPHBIM a3o0T,
MOJIEKYJISIPHBIM MO/, BOAA, aMMHAK, YIJIEKUCIbIN a3, QyliepeH, MeTaH, 3TUIIEH, COUPT (ITHIIOBBIMA
CIIUPT), [JIMLEPUH, YKCYC (YKCYCHas KUCIIOTa), TJII0KO03a, caxap (caxaposa).

ArperatHble COCTOSTHUS BEIIECTBA (TBEPOE, KUAKOE, ra3000pa3HOE) U UX XapaKTEPUCTHKA.
CtpoeHue BOJIbl B TBEPJOM, KUJIKOM M ra3000pa3HoM cocTosHuU. Kpucraminueckue u amopgHsbie
BeniecTBa. dusnueckre NPOLECCH: IUIABIEHUE, KPUCTAUIM3ALMsA, HWCIApEHUE, KOHIEHCAlMs,
cyonumanust (Bo3roHka). ®dusmueckue cBolicTBa BellecTBa (TemmepaTypa IUIaBIE€HUS U
Temreparypa KUeHus).

Kpucramnsl. Kpucrammueckas pemerka. Monsl. Kpucrammueckas pemrerka NOBapeHHOU
conu. PopMBbI KPUCTAIUIOB PA3IMYHBIX BEIECTB (Ky0, OKTayap, 1oeKasap, poMOo3p, cTonduarTsle
U Tu1acTuH4athie kpucraminl). Cpoctku. [py3sl. JleHAPUTHI.

Knaccudukanus BemecTB 1mo coctaBy. MHIAUBHIyadbHbIE (YMCTHIE) BEIIECTBA U CMECH.
[Ipoctrie BemecTBa. ClOXKHBIE BEIIECTBA (XUMHUECKHE COCIMHEHMs). MeTauibl 1 HeMeTaJuTbl, UX
cBoiictBa. Heoprannueckue u opranmyeckue BeniectBa. OCHOBHBIE KJIACCBI HEOPraHUYECKUX
BEIIECTB: OKCHUbI, KUCIIOTHI (COJIsiHAsA, CEpHasi, a30THasi, yrojbHas, pochopHas), coiu, OCHOBAHHUS.
lemoun.

Ousnyeckue W XUMUYECKUE SBJICHUS. XHUMHUYECKas peakuus. PeareHTbl MW NPOIYKTHI
peaknuu. 3aKOH COXpaHEHHs Macchl. YpaBHeHHEe Xxumuueckoil peakuuu. Kosddunmentsr. Ilpu-
3HAKM XMMUYECKUX peakluii: U3MEHEHHE 1IBeTa, 00pa3oBaHKe 0CaJKa, BbIJIEICHNE ra3a, BblIeJICHHE
WM TIOTJIOLEHUE TEIIa, BOSHUKHOBEHUE CBETA.

JKCNepUMeHTA/IbHas padoTa ¢ BellecCTBaMH

PactBopenue. PactBopurens. PactBop. PactBopumocTs. HaceieHHsli pactBop. MaccoBas
noJist (TIpOIIeHTHAsE KOHIIEHTPAIMs) pacTBOPEHHOTO BemiecTa. JlabopaTopHas mocyaa: mpoOUpKH,
XUMHUYECKHE CTAaKaHbl, KOJOBI (IMJIOCKOIOHHBIE C MAPOBUAHBIM U KOHMYECKUM TYJIOBOM), BOPOHKH,
LHWIMH]IPBI, MEH3YPKU, TUIIETKH, IMATENH, JIOKKH, CTYIIKU C IECTUKAMHU, BbITAPUTEIbHbIE YalIKH.

@unbTpoBanue. PunbTpsl. M3roroBnenue guiabtpa. MaTtepuainsl i GUIbTPOB. 3HAUEHUE
GbuIbTpOBaHUS B OBCETHEBHOM KU3HU.

Harpeanne. CnocoObl HarpeBanusa. Kamprunanus. OOopynoBaHMe [UIsi HarpeBaHUS:
ra3oBbI€ NI€YH, FJIEKTPUUECKUE [1€YH, JIEKTPOIIUTKH, Fa30BbIE TOPEJIKH U CIIMPTOBKH.

BreimmapuBanue. JlabopaTopHoe o0opynoBaHMe s BBIIApUBAHHS: Ta30Bas TOpEIIKa,
9JICKTPOTUINTKA, BBITapUTENbHas ¢dapdopoBas damika, BoasHas OaHs. Juctumnsaiusa (meperoHka).
Juctunsatopsl. JluctuinnupoBannas Boja. Kpucrammszanus. OcoOeHHOCTH pocTa KpUCTALIOB.
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BemecrBa BOKpyr Hac

Boznyx. Atmocdepa 3emun. Xumudeckuii coctaB Bo3ayxa. CBoMCTBa Bo3ayxa. BiakHOCTb.
Kucnopon — caMblil akTUBHBIN KOMIIOHEHT BO31yxa. ['opeHue BemecTB B kuciopozae. OkuciaeHue
KHCJIOPOJIOM OPraHMYECKHX BELIECTB — MCTOYHUK HHEPIrUU S>KUBBIX OPraHU3MOB. Paznenenue
BO3yxa Ha a30oT u kuciuopox. Ilpumenenue xucnopoma. CocrtaB BO3ayXa JApeBHEH 3eMIlH.
[TosiBnenue xucnopoaa B atmocepe 3emmu. KagectBo Bo3ayxa. TokcuuHble BeliecTBa B BO3AYXeE.
O30H.

Boma — camoe pacnpocTpaHeHHOE Ha 3emile CIIOKHOE BemecTBo. KpyroBopoT Boabl Ha
3emuie. Arperatnbie cocTosiHUS BoAbl. [IpecHas Boga. Juctunnuposannas Bojaa. Boga — ocHoBHO#M
KOMIIOHEHT BCE€X JKMBBIX OpraHu3MoB. Boma B opranusme uenoBeka. Pomnbp Boabl B
IIPOMBIIIJIEHHOCTH U CEJIbCKOM Xo3siicTBe. CTpOoeHHME MOJIEKYNbl BOJAbL. MoseKyiaa BOAbI Kak
Iumonb. BogopoaHas cBs3b U ee BIUsSHUE Ha (U3MYECKUE CBOMCTBA BOJABL. Boma — BakHeHIui
pacTBOPUTEIIb.

VYrinekucnelii ra3: cOCTaB M CTPOCHHUE MOJIEKYNbl. ATperatHble COCTOSHUS U (PU3UYECKHE
CBOMCTBA YIVIEKHCIOrO ra3a. PacTBOpMMOCTH yYIVIEKMCIIOIO ra3a B BOJE. YTOJIbHAas KHCIIOTA.
XuMHYecKasi akTUBHOCTb YIJIEKUCIIOrO ras3a. Poiib yriaekuciioro ra3za B npupojie. YTJIEKUCHbIN ra3
— IapHHUKOBBIN ra3y. PocT copeprkanus yriekucinoro raza B armocdepe. [Iporeccsl, mpuBozsimme
K BBIJITICHUIO YIJIEKUCIIOTO Ta3a B atMocdepy. KauecTBeHHas peakius Ha yriaeKUCIbId ras.

[ToBapenHast conb — xJyopuj Hatpus. Puznyeckue CBOMCTBA MOBAPEHHOM conu. 3HaUYEHUE
MOBAPEHHOM COJM JUIsl JKUBBIX OpraHu3mMoB. HaxoxaeHue noBapeHHOM COJIuM B MPUPOJE.
[Ipumenenue nmoBapenHoi conu. Kamennas conp (raynur), ee 1o0br4a. [loBapeHHast cojib B MOPCKOi
BOJIe M cosHBIX o3epax. CamocamouyHas conb. Knaccudukanus moBapeHHOM COJMM MO CTENEeHU
YUCTOTHI U IO CTENEHU U3MeNbueHHOCTU. MoinpoBanHas nuiieBast colb.

['moko3a — camblii M3BECTHBIM MPEACTAaBUTENb YIIeBOAOB. DopMyna IIIHOKO3BI.
®u3nyecKkue CBOMCTBA TJIIOKO3bl. PacTBOPUMOCTH TJIFOKO3bI B Boje. I[IpuMeHeHuEe TIIFOKO3bI B
KOHJUTEPCKOM MPOMBIIIIEHHOCTH. ['JII0K03a — OCHOBHOM MCTOYHUK 3HEPIUHU JKUBBIX OPIaHU3MOB.
AspoOHOE 1 aHa’pOOHOE OKHUCJICHHUE TIIIOKO3bl. [ JIMKOTEeH M Kpaxmasl KaK MCTOYHHMKHU TIFOKO3BI B
JKUBBIX OpraHu3Max. bposkeHue u ero npuMeHeHHe Ui MOJIy4€HUs MUIIEBBIX IPOAYKTOB.

Munepansl. ['opHble nopoabl. XHMHUYECKMH COCTaB MHUHEPAJIOB: KBapLa, KaJbLUTA,
MarHeTuTa (MarHUTHOTO JKEJe3HsKa), POAOHUTA. ['OpHbIE MOpOJbl: MarMaTH4ecKue, OCaJ0uHbIE,
MeTamopdudeckue. [ TMHa, ECOK, U3BECTHSK, MpaMoOp: COCTaB, CBOICTBa, mpuMeHeHue. M3Bectsb
HeTalleHas U ralieHas: IoJIydeHHue U IpuMeHeHue. M3BecTkoBas BoJla M U3BECTKOBOE MOJIOKO.

[Ipuponnsbrit Ta3, ero cocraB. MetaH: cocTaB MOJIEKYJIbI, CBOWCTBAa U MpuMeHeHue. HedTh:
COCTaB, CBOMCTBa, MpuMeHeHue. [locnencTBus pa3nuTus He(pTH Ha BOAHBIX TOBEPXHOCTAX MOpEH U
okeaHoB. IlepepaboTka HedTH: meperoHka M KpekuHr. IIpoaykTel mepepaboTku HepTH U UX
npuMeHeHue. HedTb, mpuponHelii M crnaHueBbl ra3, Oypbslif M KaMeHHBIH yroib, TOopd: HX
oOpa3oBaHHe U 3ajeranve B 3eMHOM kope. AHTpauut. KokcoBanue yris. [IpoayKTsl KOKCOBaHUS
(KOKC, KaMEHHOYTOJIbHAsE CMOJIa M CBETWJIbHBIM (KOKCOBBIH) ra3) U ux npuMmeHenue. [Ipumenenue
Topda.

3HAKOMCTBO ¢ MaTepHaJIaMu

Mertannsl. [IpencraButennu MeTamioB — Xele30, Me/lb, ATFOMUHUHN, IIUHK, OJIOBO, CBUHEI],
cepebpo, 305I0TO, MJIaTWHA, PTyTh. OKHCIEHHE KHUCIOPOAOM Bo3ayxa. CBoiicTBa METaJlIOB.
[Tnactuurocth. Tsarydects. CriaBel (IypallOMHH, YYT'yH, CTajb, JIaTyHb W OpOH3a): COCTaB,
CBOWCTBa, mNpuMeHeHHe. lIpomplnuieHHas 1o0blYa METAIOB W3 pyA: MOJYy4YeHHE ILHMHKA U3
IIMHKOBOM OOMaHKM W 4YyryHa M3 JKeJNe3HOM pyasl. Mertamibl, Haxopsluecs B TNPUPOIE B
CaMOpOJIHOM BHJIE: 30J10TO U IaThHA. [IpuMeHeHne meTanios.

Crekna kak amop¢Hble Tena. KBapueBoe M CHIMKAaTHOE CTEKJIO: COCTaB, IOJy4YEHHE,
cBoiicTBa. llomyueHue BBICOKOXYIOKECTBEHHBIX H3IEJINNA pPYy4YHBIM BBIIYBAaHUEM H3 CTEKIa.
Okpacka CTEKOJ MOHaMH MeTauioB. CMalbThl — TUIyIICHBIC (HEMpo3pavHble) cTekia. JKu3Hb u
nearenbHocTh M. B. JIomoHOcoBa. [IpumeHeHne cTekol.

Kepamuka (dpapdop m dasuc): cmocod momydeHus, cBoiictBa. [nasyps. I[IpumeHnenue
KEpaMHUKHU.
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[Tomumepsl. OOpa3zoBaHKe MOJIMMEPOB U3 MOHOMEPOB. Makpomosekyna. Buibsl moiauMepos:
IUIACTUKY  (IOJIMATWIIEH, HOJUIPONWIEH, IOJUKapOOHaThl, Te(JOoH, MOJUAITUIEHTepedTaIaT),
aJIacToMephl (KaydyKd, pe3uHa), IoJUMEpHbIe BoJoKHA. OCOOCHHOCTH TMOYYEHUs MOJIMMEPOB, UX
npuMeHeHne. CHHTETUYECKHUE U IIPUPOIHBIE ITOJIUMEDBI.

4. TEMATHUYECKOE INIAHUPOBAHUE
7 KJIACC (34 4aca, 1 gac B Henemo)

Beenenne (1 4.)
[Ipupona. dusnyeckue tena. ABneHus npupoxasl. EcrecTBo3HaHue. ECTECTBEHHBIE HAYKH.
[Ipeamer u3ydeHuss XuMUu. MeCTo XUMHH CPeId €CTECTBEHHBIX HayK. OOBEKTHI )KMBOM M HEKUBOM
IIPUPOJBIL. YPOBHU OPraHU3ALMK HEKUBOU U JKUBOW MAaTEPUU.

Paznen 1. Ot aTroma 10 BemecTBa (13 4.)

ATOM — HauMeEHbIIAs 4YacTHLA BelecTBa. HEM3MEHHOCTh AaTOMOB B XMMMUYECKHUX
npeBpalieHusIX. XuMudeckuil aseMeHT. CHMBOJIBI aTOMOB XUMHYECKHMX JJIEMEHTOB. SlnepHas
peakuud. IIpoucxoxxaenue snementoB. IIpocTbie BemiecTBa. CioXHbIE BelIECTBa (XMMHUYECKHE
coeauHeHus). Xumudeckas ¢opmyna. UumcnoBoit mHaekc. OTKpBITHE XUMHYECKHX 3JIEMEHTOB.
ATOMBI yCTONYMBBIE U HEYCTOWUUBBIE. KpyroBOpOTEl aTOMOB XMMHUYECKUX 3JIEMEHTOB B IIPUPOAE
(xucnopona, azota u yriaepoaa). @oTocuHTe3 Kak OJJMH U3 IIyTel KPyroBopoTa yriepo/a.

Pacnipenenenne aToMOB XMMHYECKMX 3JIEMEHTOB B KocMoce (Bcenennoii, Haei
[Nanaktuke, ConHeyHol cucreme) U Ha 3emiie. Bogopoa u renmmit — camblie pacnpocTpaHEHHBIE
aneMeHThl Bo Beenennoii. Kucnopon — camslii pacipocTpaneHHbIH 31eMeHT Ha 3emie. HanbGonee
pacnpoCTpaHEHHBbIE AJIEMEHThl B pa3HbIX 4YacTAX 3eMIM. XHUMHUYECKHE DJIEMEHTbl B KHMBBIX
OpraHM3Max: 3JI€MEHTHI )KU3HH, MAaKpO- U MUKPOIJIEMEHThI. BHOIOrM4ecKky akTUBHBIE BEIIECTBA.

YcroliuuBble (CTaOUIIBHBIE) U HEYCTOWYUBBIE (PaJMOAKTUBHBIE) XUMHUYECKHE 3JIEMEHTBHI.
PagmoaxtuBHblii  pacnan.  PaguoaktuBHOCTB.  M3orombl.  IIpuMeHeHuMe  HEYyCTOWYHMBBIX
(pammoakTuBHBIX) aTomoB. llenHas peakius. AtomHas sHeprus. JXKu3Hb U JeATeNbHOCTh A. A.
bekkepens.

DOneMeHTapHble 4acTHLbl (TPOTOHBI, HEWTPOHBI M  DJEKTPOHBI), HX OCHOBHBIE
XapaKTepUCTHKU — Macca U 3apsa. Anpo aroma. MaccoBoe uncio. B3aumMocBs3p MaccoBOro uucia
C YHCJIOM IPOTOHOB U HEUTPOHOB. ATOMHas eAMHMIIa Macchl. l[lopsaKOBBI HOMEp 3JEMEHTAa.
DnekTpoHHas o0osouka aroma. JKu3Hb 1 aestensHocTh J. Pesepdopaa.

XHWMHMYECKUI DJIEMEHT KaK COBOKYITHOCTb aTOMOB, MMEIOIIUX OJWHAKOBBIA 3apsn slpa.
CpaBHMTENBHBIN cOCTaB U30TONOB BoJIopoJia U yriepoza. Criocodbl 0603HaueHUs! U30TOIOB.

Uctopus cozmanus [leproguyeckoil CHCTEMBI XUMHYECKHX 3JIE€MEHTOB. [lepHoauYHOCTb.
ITepnonnueckuii 3akoH [I. 1. Menneneesa. [lepnoanueckas cucrema. XKnsnp u aesrensHocTs /. .
Meneneesa.

[lepmonnueckas cucrema JI. WM. MenaeneeBa. JUIMHHBIA M KOPOTKHN BapHaHTHI
Ilepnonnueckon cucremsl 1. . Menneneesa. Ileproasl: KOpoTkHe U JUIMHHBIE. ['pyIIIbI, II1aBHbIE
u 1noOouHble mnoarpymnmel. HWHpopmamms o0 XMMHYECKOM d3JEMEHTe, CojAep)Kalascsi B
ITepnoanueckoit cucreme . M. Menneneesa. )Kuznp u aedarensHocts H. bopa.

Monekyna. [IorATHE O XMMUYECKOM CBsI3U. BemecTBa MONEKYISIPHOIO M HEMOJIEKYJIIPHOTO
CTpoeHMs, UX Xapakrepuctuka. CrtpoeHue Moiekysl. Mopaenu MoOJIeKyJ: HIapOCTEPXKHEBBIE H
MmaciitabHbsle. MonekynsipHass Macca. [IpuMepsl BelIECTB MOJIEKYJISPHOTO CTPOEHHS: NEPEKHCH
BOJOPOJAa, MOJIEKYJSPHBIA BOAOPOJ, MOJEKYISPHBIA KHCIOpPOJ, O30H, MOJIEKYJSIPHBIM a30T,
MOJIEKYJISIPHBIA MO/, BOAA, aMMHAK, YIJIEKUCIbIN ra3, QyJiepeH, MeTaH, 3TUIEH, CIUPT (3TUIIOBBIN
CIIUPT), [JIMLEPUH, YKCYC (YKCYCHasl KUCIIOTa), TJII0K03a, caxap (caxaposa).

ArperaTHble COCTOSIHUS BEIIeCTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE) U UX XapaKTEPUCTHUKA.
CrpoeHne BOJbI B TBEPJOM, KHAKOM U ra3000pa3HOM cocTossHuHU. Kpucrananueckue u aMopgHbIe
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BemiecTBa. Dusnueckue NPOLECCH: IJIaBJIEHUE, KPUCTAJUIM3AllMs, HCHapeHHe, KOHACHCAIHS,
cyonumanus (Bo3ronka). dusmueckue cBoWcTBa BellecTBa (TemrepaTypa IUIaBIIEHUS U
TEeMIEpaTypa KUIIEHNUs).

Kpucramnsl. Kpucrammmueckas pemerka. Monsl. Kpucramnuueckas penierka moBapeHHOM
conu. PopMBI KPUCTAIUIOB PA3TUYHBIX BEMIECTB (Ky0, OKTasap, 1oaeKasap, poMOo3p, CTondvarTsie
U TutacTuH4athbie kpuctaminl). Cpoctku. [py3sl. JIeHAPUTHI.

Knaccudukanus BemecTB mo coctaBy. MHIUBHIyaJdbHBIE (YHCTHIC) BEIIECTBA U CMECH.
[Tpoctrie BemiecTBa. CliokKHbBIE BElIeCTBAa (XMMHYECKUE COeTUHEHUS). MeTaisl 1 HeMeTallIbl, UX
cBoiictBa. Heopranmyeckue u opranuueckue BemiectBa. OCHOBHBIE KJIACChl HEOPraHUYECKUX
BEIIECTB: OKCHUJbI, KUCIOTHI (COJIsiHAsA, CepHasi, a30THas, yrojbHas, pochopHas), coiu, OCHOBAHHUS.
emoun.

Ousnyeckue W XUMUYECKUE SBJICHUS. XHUMUYECKash peakuus. PeareHTbl U NPOIYKTHI
peaknuu. 3aKOH COXpaHEHHsI MacChl. YpaBHeHHE XuMudeckoil peakuuu. Kosdduuumentsr. Ilpu-
3HAaKM XMMUYECKUX peaKklni: U3MEHEHHE 1IBeTa, 00pa3oBaHKe OCaKa, BBIICICHUE ra3a, BbIICICHHIE
WM [IOTJIOLEHUE TEIJIa, BOSHUKHOBEHUE CBETA.

Lemoncmpavuuu

[lepuognueckass cuctema JI. W. MenneneeBa. OOpa3ubl BELIECTB MOJEKYJISIPHOIO U
HEMOJIEKYJIIPHOTO CTpOoeHHs. MoJenu HEeKOTOPhIX MPOCTHIX MOJEKYNI (BOAA, YIJIEKUCIBIA ras,
Kuciopo, Bogopon). [Inasnenne Bocka (napaduna) kak nmpumep gusndeckoro sieieHus. Kunenne
BOJIBI Kak mpumep ¢usuueckoro siBiaeHus. Kpucramnmyeckas pemierka xjaopuaa Hatpus. OOpasisl
WHIMBUYaAJIbHBIX BELIECTB (METayulbl, HEMETAJUIbI, CJIO’KHBIE BEIIECTBAa) M CMeceil (pacTBOPHI,
rpaHuT). 3HAKOMCTBO C OOpa3llaMH OKCHJOB, KHCIOT, COJIeH, OCHOBaHHH. ['opeHue BOCKOBOIA
(mapaduHOBOM) CBEUM KaK mpUMeEp XUMHUECKOro siBieHus. [losiBiaenne okpacku Qgenondranienta B
MPUCYTCTBUH IIEJOYU (M3BECTKOBOM BOJIbI) KaK XUMHUecKoe siBleHue. [loMyTHeHrne M3BECTKOBOU
BOJIbI NP JIEWCTBUU YIJIEKHCIOrO ra3a Kak XMMHUYECKOe sBJIEHHE. Peaknuu, 1eMOHCTPUPYIOIIHE
NPU3HAKM XMMUYECKHUX peaKivii: B3aMMOJEHCTBHE NepMaHraHata Kajus ¢ CyJb(UTOM HAaTpHs B
KHCJION cpelie, B3aUMO/IEHCTBHE XJIOpU/Ia HATPUSL C HUTPATOM cepedpa, B3auMo/ieiicTBie kapOoHaTa
HaTpUS C COJITHOW KUCIIOTOM, B3aUMOAEHCTBUE XJIOpU/a aMMOHUS C TUAPOKCUIOM HATpusi, TOPEHHE
MarHusl.

Konmpoavnas paboma Nel «Ot atoMa 10 BEIECTBA»

Pa3znen 2. DxcnepuMeHTaIbHasi padoTa ¢ BemecrBamu (6 4.)

PactBopenue. PactBopurens. PactBop. PactBopumocTs. Haceimennsiii pactBop. Maccosas
Jo71s1 (poLIeHTHAs KOHLIEHTpAIHsl) pacTBOpeHHOro BemiecTa. JlabopaTopHas mocynaa: nmpoOUpKH,
XUMHYECKHE CTaKaHbl, KOJObI (IUIOCKOJAOHHBIE C MIAPOBUAHBIM U KOHUYECKHUM TYJIOBOM), BOPOHKH,
LWIMH]PBI, MEH3YPKH, TUIIETKY, ILIATENHN, JIOKKH, CTYIIKHU C IECTUKAMH, BBIIAPUTEIbHBIE YALIKH.

OunbrpoBanue. OunbTpsl. M3rorosnenne ¢unbtpa. Marepuans! ans GuiIbTpoB. 3HaUEHHE
(GWIBTPOBaHMS B TOBCETHEBHOM JKMU3HU.

HarpeBanue. Crnoco6pr nHarpeBanus. Kamprmunaarus. OOopymoBaHue Jisi HarpeBaHUS:
ra3oBbl€ II€YH, NIEKTPUUECKUE M1E€UH, DIEKTPOIIIUTKH, Fa30BbI€ TOPEJIKH U CIUPTOBKH.

BremmapuBanue. JlaGopaTopHoe o00oOpynoBaHuEe MJisi BBIIApUBAHUSA: Ta30Bas TOpeEJIKa,
AIIEKTPOIUINTKA, BbIMapHUTelbHas (apdopoBas yamika, BoasHas O0aHsa. Juctuinsanus (meperoHka).
Juctumnstopsl. JuctunnupoBannas Boaa. Kpucrammmsamnus. OcCOO€HHOCTH pocTa KpUCTAIIIOB.

Lemoncmpayuu

PacTtBoppl MenHOro Kymopoca pa3iMuHOM — KoHLeHTpauuu. OO6pasubl  (UIBTPOB.
OO6opynoBaHue A1 HAarpeBaHMs: HJIEKTPOIUIMTKH, ra30Bble TOPEIKH W CIUPTOBKU. HarpeBanue
KUIKOCTEH B CTakaHe W B MpooOupke. Brinenenue xmopoduiia u3 3eJ1eHOro JucTa mpu 00paboTke
€ro TOpsSYMM OTWIOBBIM crnupToM. Kpucramnuzanus HuTpara Kajlus IHpU OXJIAXACHUH €ro
HACBIIIEHHOI'O PacTBOpA.

Jlabopamopnvle onvimol

JlaGopaTopnsiit onibIT 1. [IpuroroBieHne pacTBOpa MOBapeHHOM COJIH.

JIaGopartopuslii onbIT 2. [IpuroroBieHne pacTBopa METHOTO Kyropoca.
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JIaGopatopuslii onbIT 3. Paznenenue cMecH mecka v MoBapeHHOM cou (PUIbTPOBAHHEM.

JlaGopaTopHsbiii onibIT 4. HarpeBaHnue Ha 3IEKTPOILIUTKE.

JIaboparopHslii onbiT 5. CTpoeHHE TIIIAMEHH CBEYH.

IIpakmuuyeckue pabomul.

[IpakTuueckas padora 1. [Ipocreiiine XumMuueckue onepanuu

[Ipaktnueckas pabora 2. IlpuroroBieHue pacTBOPOB C 3aJaHHOM MAacCOBOW joJiei
pPacTBOPEHHOI'O BELIECTBA

Pa3znen 3. Bemecra Bokpyr Hac (7 4.)

Bo3ayx. Atmocdepa 3emian. XuMu4eckuil coctaB Bo3ayxa. CBoHCTBa Bo3yxa. BiakHOCTb.
Kucnopon — camblil akTUBHBII KOMIIOHEHT BO3/1yXa. ['opeHue BemiecTB B kuciaopoae. OKucieHue
KHCJIOPOJIOM OpPraHMYECKHMX BEIECTB — MCTOYHMK SHEPrUU JKUBBIX OpraHu3MoB. Pasznenenue
BO3/lyXa Ha a30T W kuciopoxa. IIpumenenue xuciopoga. CocrtaB BO3ayXa ApPEBHEH 3eMiu.
[TosiBnenne xucnopona B armocdepe 3emnu. KauectBo Bo3ayxa. ToKCHUHBIE BELIECTBA B BO3IYXE.
O30H.

Boga — camoe pacrpocTpaHeHHOe Ha 3emile CIIOKHOE BeliecTBO. KpyroBopor Boxbl Ha
3emuie. Arperatuble cocTosiHUS BoAbl. [IpecHas Boga. Jluctunnuposannas Boaa. Boga — ocHOBHO#M
KOMIIOHEHT BCEX JKUBBIX oOpraHu3sMoB. Bona B opranusme uenoBeka. Ponb Boabl B
MPOMBILIUIEHHOCTH U CEJIbCKOM X03diicTBe. CTpoeHue MOJIeKyJbl BOAbl. MolieKyna BOJABI Kak
TUnoiib. BogopoaHas CBsA3b M e BIMSHHE Ha (U3NYCCKUE CBOWCTBA BOJBI. Boma — BakHEHTIHiA
PacTBOPUTEIIb.

VYTIeKUCIbIA Ta3: COCTaB U CTPOCHHUE MOJIEKYNbl. ATperatHble COCTOSHUS W (PU3NYECKHe
CBOMCTBA YIVIEKUCIOrO Tra3a. PacTBOPMMOCTH YIJIEKMCIOIO ra3a B BOJE€. YTOJIbHAas KHCIIOTA.
XuMHYECKasi aKTUBHOCTh YIJIEKUCIIOro raza. Poyib yriekucioro raza B mpupojie. Y IIEKUCIbIA ra3
— «HapHUKOBBIHN ra3». Poct conepkanus yriaekucioro rasa B armocgepe. [Ipouecchl, mpuBoasime
K BBIJICJIEHUIO YTJIEKUCIIOTO Ta3a B atMocdepy. KauecTBeHHas peakius Ha yrieKUCIbli ras.

[ToBapenHas conb — xyopu HaTpus. Ousnyeckre CBOKWCTBA MOBAPEHHOM COJIM. 3HAUYEHUE
MOBAPEHHOM COJIM JUISl JKUBBIX OpPraHu3mMoB. HaxoxJaeHue NOoBapeHHOW COJM B MPHUPOJE.
[Tpumenenue noBapeHHoi conu. Kamennas conb (ramut), ee 1o0brua. [loBapeHHas coib B MOPCKOMA
BOJIE M coOJIsHBIX o3epax. CamocanouHas cosib. Kiaccugukanus moBapeHHOW COJM MO CTENEHU
YUCTOTHI ¥ IO CTENIEHU U3MENbYeHHOCTU. oarpoBaHHas MUILEBasi COJIb.

['mroko3a — camblii  M3BECTHBIM MNPEACTAaBUTENb yriIeBOAOB. @DopMyiia IJIHOKO3BI.
®u3nyueckue CBOWMCTBA IIIOKO3bl. PacTBOpUMOCTH TIIIOKO3bI B BoJE. [IpuMeHeHue TIOKO3bI B
KOHJUTEPCKOM MPOMBINIIEHHOCTH. ['JII0K03a — OCHOBHOI MCTOYHUK DHEPIUHU JKHUBBIX OPraHHU3MOB.
AspoOHOE U aHa’pOOHOE OKUCIIEHUE TJIIOKO3bl. [ JTMKOreH M Kpaxmai KaK MCTOYHMKH TJIOKO3bI B
JKUBBIX OpraHu3max. bpokeHue v ero npuMeHeHue JUis MOJIy4eHUs MUIIEBBIX IPOAYKTOB.

Munepansl. ['opHble mnopoabl. XHWMHUYECKHI COCTaB MHUHEpAJIOB: KBapla, KalbIHTAa,
MarfHetura (MarHUTHOTO jKeJIe3HsAKa), pOoJOHHUTA. ['OpHBIE MOPOABI: MarMaTU4yecKue, O0caJOuyHbIE,
metamop¢uueckue. ['iuHa, nmecok, U3BECTHAK, MpaMoOp: COCTaB, CBOMCTBA, MpuUMeHeHHe. M3BecTh
HeralleHas U raiieHas: rmojiyueHue u npuMeHenue. M3BecTkoBas Bojia M1 U3BECTKOBOE MOJIOKO.

[Ipupoanslit Ta3, ero cocraB. MeTaH: cocTaB MOJIEKYIIbI, CBOWCTBA U MpuMeHeHue. Hedtb:
COCTaB, CBOMCTBA, NpuMeHeHue. [locneacTBust pa3nuTus He(pTH HA BOAHBIX MOBEPXHOCTIX MOPEH U
okeaHoB. IlepepaboTka HedTH: meperoHka M KpekwHr. [IpoaykTel mepepaboTku HEDTH U UX
npuMmenenve. HedTp, mpupoiHblii M ciaHUeBbI Ta3, Oypbelii U KaMEHHBIH yroib, TOpd: HUX
o0Opa3oBaHHUe M 3ajleraHue B 3eMHOI kope. AHTpauuT. KokcoBanue yris. IIpomyKTbl KOKCOBaHUS
(KOKC, KaMEHHOYTOJIbHAsi CMOJIa M CBETUJIbHBINA (KOKCOBBI) ra3) u ux npuMmeHenue. [Ipumenenue
Topoda.

Lemoncmpayuu

HemoHcTpannonHeid  onbiT  «Kucnmopoxn wu3 Tabmerok». KauecTBeHHas peakmus Ha
yraekucibii Ta3. Kpucrammmdeckas pemrerka xmopuaa HaTpus. OOpasmbl TIIFOKO3BI, Caxapo3bl,
kpaxmana. Kommekuust «MwuHepansl U ropHble moponbl». Kommekius «PazmaTounbie 00pasifbi
MOJIE3HBIX MCKOmaeMbix M MetauioBy. Kommekuus «Ksapuy B mpupozge». Ilpurorosnenue
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u3BecTKkoBoi Boabl. Komtekuus «Hedts u nmpoayktel ee mepepadbotkm». Komnekuus «KameHHBIH
yroJib ¥ MPOAYKTHI ero nepepadbotku». Komnekuus «Topd ¥ npoayKThl €ro nepepadoTKm.

Paznen 4. 3nakomcTBO ¢ MaTepuagamu (4 4.)

Merasmnsl. [IpeacraBuTtenu METaiIoB — 3KeJ€30, Me/lb, aJIOMUHHM, IIUHK, 0JIOBO, CBUHEII,
cepebpo, 305I0TO, IUIaTUHA, PTYTh. OKHUCIEHHE KHUCIOpoAOM Bo3ayxa. (CBOMHCTBa METalJIOB.
[Tnactnynocts. Tsarydects. CraBel (AypalllOMHH, YYT'YH, CTallb, JIATYHb M OpOH3a): COCTaB,
cBoiicTBa, mpuMmeHeHue. [IpombinuieHHas n00blYa METAIOB M3 PyA: MONY4YEHHE IUHKA U3
IIMHKOBOM OOMaHKM M 4YyryHa W3 JKEJIe3HOH pyabl. Meramibl, HaxoAsllMecs B IPUPOAE B
CaMOpPOJIHOM BHJIE: 30JI0TO U MaTuHa. [IpuMeHenne MeTanios.

Crexna kak amop¢ubie Tena. KBapueBoe M CHIIMKAaTHOE CTEKJIO: COCTaB, MOJYYCHHE,
cBoiictBa. llomyueHue BBICOKOXYO0KECTBEHHBIX H3JEIUNA PYYHBIM BBIIYBAaHUEM U3 CTEKJIA.
Oxkpacka cTekos noHaMHu MeTauioB. CManbThl — TiIylIeHble (Hempo3pauHble) cTekia. KusHp u
nestenbHOCTh M. B. JlIomonocoBa. [IpumeHnenue cTekoi.

Kepamuka (daphop u dasHc): cmocod momydenus, cpoiictBa. [nmasypb. [lpumenenue
KEepaMUKHU.

[Tonmumepsl. OOpa3zoBaHKe MOJIUMEPOB U3 MOHOMEPOB. MakpoMosiekyia. Buisl moimumepos:
IUTACTUKH  (MOJMUATHUIICH, MOJIUIIPOINUJICH, MOJUKapOOHAThl, TEe(JIOH, MOIUITHIEHTepedTanar),
aacToMepsl (KayuyyKd, pe3ruHa), oJMMepHbIe BOJIOKHA. OCOOCHHOCTH MOJIYyYEHHUS MOJIUMEPOB, UX
npuMeHeHrne. CHHTETHYECKHUE U TIPUPOIHBIC MTOJIUMEPBI.

Lemoncmpayuu

Komnekuust «AmoMuHuii u ero cruiaBbl». Komnekuus «0Keneso u ero cinasbiy. Kostekmus
«Pa3garounple 00pa3ibl MOJE3HBIX HCKOMAeMBIX W MeTauioBy. Kommeknus «UyryH W cTaimby.
Komnexkuus «Ctexino u uznenus u3 crexina». Komnekus odpasnos papdopa, dhasHca, 000xxKeHHON
rHbl. Kommekmms  «Ilnactmacceery. Komnekuust «Kaydyk W NmpoaykThl €ro mepepaboTKH».
Konnekuus «BonokHay.

Konmponvnas paboma Ne2 o teme «BetecTay

Tunwl pacuemmuvix 3a0au

1. BeluncieHne OTHOCUTENBHON MOJIEKYIIIPHOM MacChl BEIIECTB.

2. Cocrapnenue (GopMynbsl BelIecTBa MO ATOMHBIM IPOIEHTAM M COOTHOIICHHIO Mace
JJIEMEHTOB.

3. Borlumcrnenue aTOMHONW W MacCOBOM JOJNHM 3JIEMEHTa 1O XUMHUYecKod (opmyrne Ha
IIPUMEPE BOJIBL.

4. BeruncneHnue MaccoBOM J0JM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE.

3anumamenvhvie onvimol

Omnpit 1. [IpurotoBneHne U3BECTKOBOU BOJIBI.

OmnpiT 2. 'opeHne MarHusl.

Omnpit 3. OKHCIEHUE MEIH.

OmnpiT 4. PacTBOpsieM MeTaIbl B KUCIOTAX.

Omnpit 5. [TorydaeM KHCTOPOI.

OmnpIT 6. YHUBEPCATBHBIA HHIUKATOP.

Omnpit 7. 3y4aem ra3upoBky.

Omnpit 8. CoseHast ra3upoOBKa.

Ompit 9. «P030BOE MOJIOKOY.

Ompit 10. «P030BOE MOJIOKOY» OMSATH CTAHOBHUTCS ITPO3PAYHBIM.
OmnpiT 11. M3BecTkOBasi BOJJa MyTHEET.

OmpiT 12. M3BecTKOBAs BOJa CHavajla MyTHEET, a ITOTOM CTAaHOBHUTCS TTPO3PAYHOA.
OmnpiT 13. MyTh NMOSIBIISIETCS] CHOBA U HE UCYE3aeT.

OmsiT 14. Onare BeITagaeT MET.

OmnpIT 15. '0TOBUM HaCBIILIEHHBIN PacTBOP.
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Ommit 16.
OmnmiT 17.
Ommit 18.
OmngiT 19.
Omsit 20.
OmngiT 21.
OmmiT 22.
OngiT 23.
Ommit 24.
Ongit 25.

BeIpamuyBaeM KpHUCTaILIbI IOBAPEHHOMN COJIN.

«30JI0TOH JOXKIbY.

Hecropaemast HUTB.

Kpucrannsl B mpobupke.
BripamuBaeM KpuUCTaibl CEIUTPHI.
['oproyast HUTB.

Hutb roput MaauHOBBIM IJIAMEHEM.
HuTp roput 3eneHbIM M1aMEHEM.
Cenutpsinas Oymara.
CopeBHOBaHHME HUTEH.

PACHPEJEJEHUE YYEBHOI'O BPEMEHUW, OTBEAEHHOI'O HA U3YUYEHUME
OTAEJIBHBIX PA3JIEJIOB.
BBINIOJTHEHUE NPAKTHYECKOMN YACTH

7 KJIACC
(34 gaca, 1 yac B HezleIIO)
KosmmuectBo
Ne padort
HaumeHnoBanue pa3je/io 4acoB

n/n NPAKTHYECKUX | KOHTPOJIBbHBIX
1 Beenenne 1
2 Ot aToma /10 BemecTBa 14 1
3 DKkcriepuMeHTabHas paboTa ¢ 6 9

BEIIECTBAMHU
4 BemectBa Bokpyr Hac 7
5 3HAKOMCTBO C MaTepHalaMu 6 1
Bcezo 34 2 2
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