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I'OPOJICKOI'O OKPYI'A CAMAPA

PACCMOTPEHO COI'JIACOBAHO YTBEPXJIEHO
[Ipencenarens MO 3amectutens qupekropano YP  Jlupexkrop MBOVY «JIuneit
JleBuna E.B. Mansikuna J1.H. «lIpecriok» r.0.Camapa
Mporokon Nel AtanuH A.A.
ot 27.08.26 1. [Tpuka3z Ne268-o1
ot 29.08.25 1.
PABOYAS ITPOTPAMMA

Ipeamer: BBEJIEHUE B XUMMUIO.

Kiace: 7 (ypoBeHb OCHOBHOTO OOIIIETO 00pa30BaHMs)

OO61Iee KOJIMUECTBO YacOB HAa YPOBEHb: 34

KonunuectBo 4acoB B roj 1o yueGHOMY IUIaHY:

7 xnacc: 34

YpoBeHb peasinzaiiuu 00pa3oBaTeIbHON TPOrpaMMbl: 0a30BBIN

PaGouas nporpamma «BBenenue B xuMHio» B 7 KJlacce COCTaBiieHa Ha ocHoBe [IpumepHoit
MPOrpaMMbl OCHOBHOI'O 001ero oopasoBanus mno xumuu u [Iporpammel kypca «Xumus. BBoaHbiit
Kype» uist 7 kinacca o0rieo0pa3oBaTenbHbIX yupexaeHui nmo xumun, aBropsl O.C. 'abpuensn, U.T.
CocraBurens: Jlemuna Exatepuna BinagumMupoBHa, y4UTEb XUMUAU

YyeOHUKU:

[IperonaBanue XuMuUM B 7 KJIacCe pPAacCUYMTAHO Ha HMCHOJb30BaHue ydeOHuka: ["abpuensn O.C.,
OctpoymoB WN.I'., Axnebunun A.K. Xumus. Beonubiit kype.7 xkinacc./ M.:Jlpoda, 2013.

r.Camapa, 2026 ron



IlosicHuTeIbHAS 3allCKA

Pabouas nmporpamma «BBeneHre B XMUMHIO» B 7 KJlacce cocTaBiieHa Ha ocHoBe [IpumepHoit
pOrpamMMbl OCHOBHOTO 0011ero oopazoBanus mo xuMuu u llporpammer kypca «Xumusi. BBoHbIit
Kype» st 7 Kj1acca o01eo0pa3oBaTenbHbIX yIpekaeHui mo xumuu, astopsl O.C. 'abpuemnsa, N.T.
Octpoymos, 2013 r.

[Mporpamma paccuntana Ha 34 uaca B roa (1 yac B Henmenw). [IporpamMmoii mpemycMOTpEeHO
MPOBEICHHE:

- MPaKTUIECKHUX padoT — 6,

[Ipemnaraemas pabouasi mporpamMma peaau3yercss B y4eOHHMKAaX XUMHUM U y4eOHO-METOJIUYECKUX
MOCOOMSIX, CO3JaHHBIX KOJUIEKTUBOM aBTOPOB 101 pyKoBoicTBOM O.C. ["abpuensina.

[IpenogaBanue XUMUM B / KJacce pacCUYMTaHO Ha HcIoJib3oBaHue yueOHuka: ['abpuensn O.C.,
OctpoymoB WN.I'., Axnebunun A.K. Xumus. BBonusiit kype.7 kiacc./ M.:lpoda, 2013.

Jannbiit yaeOHuK BXxo1uT B denepanbHblil nepeyeHb y4eOHUKOB, PEKOMEHI0BaHHBIH
(momymennsiit) MunuctepcTBOM 0o0pa3zoBanusi U Hayku P® k MCmoap30BaHui0 B 00pa30BaTEIbHOM
nporiecce B 00meo0pazoBarenbHbIX yapexaeHusx Ha 2014-2015 yuebrom romy.

OO0uasi xapakTepucTHKA y4eOHOr 0 npeamera

B cootBerctBun ¢ ®enepanbHbIM TOCYJApCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO
oOurero o6pa3oBaHus ydyalirecs J0JKHBI OBJIAJIETh TAKUMU MO3HABATEIbHBIMU YYEOHBIMU
NeUCTBUSAMH, KaKk yMeHUEe popMyIHpoBaTh MpoOIeMy U TUIIOTE3y, CTABUTH 1IEJI U 33/1a4H, CTPOUTh
IUTaHbI JOCTHXKEHUS LeJIel U pelIeHUs MOCTaBICHHbIX 3a/1a4, IPOBOJUTH SKCIIEPUMEHT U Ha €T0
OCHOBE JIeJIaTh BBIBOJIbI K YMO3AK/IIOUEHHUS, TPEJCTABISITh UX M OTCTAUBATh CBOIO TOUKY 3PEHHUS.
Kpowme 3toro, ydamiuecs 10JKHbBI OBJIAI€Th IPUEMAaMHU, CBSI3aHHBIMU C OIIPEICTICHUEM MTOHSITHIA:
OTPaHUYMBATH UX, ONIUCHIBATH, XapaKTEPU30BaTh U CpaBHUBATh. Cie10BaTENbHO, IPU U3YUCHUH
XMMHH B OCHOBHOH IIKOJIE yJaluecs: AOHKHBI OBIIA/IETh YUeOHBIMU JEHCTBUSMU, MTO3BOJISIONIMMHU
UM JIOCTUYb JTUYHOCTHBIX, IPEIMETHBIX U METaIIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

HpeﬂnaraeMaﬂ IIporpamMma 1o XuMHHU paCKpbIBACT BKJIA/] y‘IC6HOI‘O npeamMeTa B 1I0CTHUKCHUC enen
OCHOBHOI'O o6mero O6p330BaHI/I$I H OIIpCaACIACT BaKHEHIIINE COACPKATCIIBHBIC IMHUU ITPEAMETA:

¢ «BCIICCTBO» — 3HAHUEC O COCTABC U CTPOCHUHU BCIICCTB, UX CBOICTBax U OMOJOTUYECKOM 3HAYCHUU,

¢ «KXUMHYCCKAasA pCaKIUA» — 3HAHUC O IIPCBPALICHUAX OAHHUX BCUICCTB B JIPYTUC, YCIIOBUAX
IMPOTCKAHUA TAKUX npeBpameHI/Iﬁ U crocodax YIIPpABJICHUSA PCAKIIUAMMU,

¢ KIIPUMCHCHUEC BCUICCTB)» — 3HAHUC U OIILIT 0e301acHOro O6paH_IeHI/I${ C BCUICCTBaAMU, MaTCpruaiaMu
u rmpoueccamMu, HCO6XO,I[I/IMBIMI/I B 6LITy W Ha ITPOU3BOACTBC,

* «I3BIK XUMHUM» — ONEPUPOBAHNE CUCTEMOW BAKHEHUIIMX XUMHUYECKUX MOHATHH, 3HaHUE
XMUMUYECKOH HOMEHKIIATYpPBI, a TAKXKE BJIAJCHUE XUMHUUECKON CUMBOJIMKON (XUMUYECKUMU
(dbopMynaMu U ypaBHECHUSIMH).

HpOHeI[eBTI/I‘-ICCKI/Iﬁ KypC MMpU3BaH, UCIIOJIb3Yysd HHTCPCC YHAIIUXCS K SKCTICPUMCHTAM, C(l)OpMPIpOBaTB
YMCHHC Ha6JHOI[aTB, J€J1aTh BBIBOJbI HA OCHOBC Ha6J'IID,[[eHPII>i, MOJIYYUTh NICPBOHAYAIIBHBIC ITOHATHA
0 KJIaCCaX HCOPraHNYCCKUX BCIICCTB. Pematp paCyYCTHBIC 3aJa4 Ha OCHOBC NMCHOIIIUXCA 3HAHUH MO
MmaTeMmaTuke. Tak B 6 K1acce B KypCC MAaTECMATUKC YUallIUCCA

peHIarOT 3aa9M Ha HAXOXKACHUEC YaCTU OT L ECJIOTO, UCITIOJIb3Ys 3TH 3HAHUA, MOYKHO PCIIATh 3aa4M Ha
HaX0XJIEHHE MacCOBOM JOJIM 3JIeMEHTa B BEILIECTBE U MaCCOBOM JI0JIM BEIIECTBA B pacTBOpC.



Mecrto npeamera B 6a3uCHOM Y4eOHOM ILJIaHe

VYuebHoe copepikaHue Kypca XMMHU BKITIOYAET CIICIYIOIIUE KYPChI:
Xumusi. Beoauslii kype. 7 kimace. 35/70 4, 1/2 u B Henento;
Xumus. 8 knacc. 70 4, 2 4 B HEJIEIIIO;

Xumus. 9 ximace. 70 4, 2 4 B HEAEIIO.

Onucanne 1LEHHOCTHBIX OPUEHTHUPOB CoaepKaHusA yqeﬁﬂoro
npeamera HCJIH U3yYCHUA NPpeaMeTa
I/ISy‘leHI/IC XUMUH B 7 Kjlacce HaIpaBJICHO HAa JOCTHXXCHUC YHAIUMUCS CIICAYIOIINX LIeICH:

Gopmuposanue y ydaluxcsi XUMUYECKOW KapTHHBI MHpa KaK OpraHMYeCKON 4YacTH €ro LEeJ0CTHOM
€CTECTBEHHOHAYYHO! KApTHHBI;

pazeumiie TIO3HABATEIILHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH yJanuxcs B
mponecce MU3ydCHUST HMU XUMHAYECKOU HAayKM M €€ BKJIaJla B COBpeMeHHLIfI Hay‘IHO'TeXHI/I‘IeCKI/Iﬁ
porpecc;

Gdopmuposanue BOKHEUITUX JIOTHYECKUX OIEpalMii MBINUICHHUsS (aHaIM3, CHUHTE3, 0000IIeHHE,
KOHKPETH3allusl, CPAaBHEHHE W JIp.) B MPOIECCe TO3HAHUS CUCTEMbl BOXKHEUININX TOHATHH, 3aKOHOB U
TEOPHUH O COCTaBe, CTPOCHUHU U CBOMCTBAX XUMHYECKHX BEIIECTB;

socnumanue yOe)KIEHHOCTH B TOM, YTO MPUMEHEHHE MOJTydCHHBIX 3HAHUH M YMEHHUN 110 XHMHHU
SIBJISIETCS 0OBEKTUBHON HEOOXOIUMOCTRIO ISl 6€30macHO paboThl ¢ BEIIECTBAMU U MaTepuajaMu B
OBITY M Ha TIPOM3BO/JICTBE;

npoekmupoeanue W peaiusayus BBITYCKHUKaMHW OCHOBHOHM NIKOJIBI JIMYHOW 00pa30BaTeIbHON
TPaeKTOPHUH: BEIOOP TTpoduiist 00ydeHUs B CTAPIIEH MIKOJIE WK MPO(HeCcCHOHATBLHOTO
00pa30BaTEIILHOTO YUPESIKICHUS;

osnaoenue KIIOYEBbIMH KOMIICTCHIUAMU (y‘le6H0'H03HaBaTeHBHHMI/I, I/IH(bOpMaI_II/IOHHBIMI/I,
IOCHHOCTHO-CMBICJIOBBIMHU, KOMMYHI/IKaTI/IBHBIMI/I) .

JInuHOCTHBIE, MeTanpeaMeTHbIe U NPeJIMETHBIE Pe3yJIbTAThI 0CBOEHHSI KOHKPETHOT0 Y4eOHOro
npeaMera

HGHTGHLHOCTB O6paSOBaTCJ'ILHOFO YUYpCIKKACHUA B O6y‘leHI/II/I XHUMHHU JOJI2KHa OBITH HallpaBJICHA Ha
JOCTHIXXCHUC O6y‘IaIOH_II/IMI/IC$I cJIeayromux JUIHOCTHBIX Pe3yJabTaToB:

Yyamuiicst 101KEH:

3HAMb U NORUMAambs: OCHOBHBIC HCTOPHYCCKUC C06BITI/I}I, CBS3aHHBIC C PA3BUTUCM XUMUU U O6H.[6CTBa;
JOCTHIXXCHUS B 00JIaCTH XUMUHU U KYJIbTYPHBIC TpaAuIIUU (B YaCTHOCTHU, HAYIHBIC

Tpa,Z[I/H_II/II/I) CBOEH CTPAHBbI; O6I_I_IGMI/IpOBLIC JOCTHUIKCHUS B o0acTu XUMHUHU; OCHOBBI 310POBOTO o6pasa
JKU3HU; IIpaBUJjia IOBCACHUA B Ilp(i‘?sB]i»I‘IZ.lI\/'IH]':IX CUTyalusX, CBA3aHHLBIX C BO3JCHCTBUEM

PAa3JIMYHBIX BCUICCTB; CONUAJIbBHYIO 3HAUYUMOCTDb U COACPIKAHUC HpO(i)GCCI/II\/'I, CBsA3aHHBIX C XPIMI/Ieﬁ;
OCHOBHBIC IIpaBa U 0053aHHOCTHU T'paxIaHruHa (B TOM YHCJIIC yqameroc;l), CBA3aHHBIC C JIMYHOCTHBIM,
HpO(peCCI/IOHaJ'IBHBIM " JKU3HCHHBIM CaMOOITPCACICHUCM,

ucnolmuvieams. 4YyBCTBO T'OPJIOCTH 3a pOCCHﬁCKYIO XUMHUYCCKYH0O HAYKY U YBAXKCHHC K HCTOPUU €C
Pa3sBUTHUA; YBAXKCHUC U IPUHATHC JOCTHIKEHHMI XHMUM B MUPCEC; YBAXKCHUC K OKPYKAOIIUM (yqaancsI,
YUYUTCIIAM, POAUTCIIAM U I[p) — YMCTb CJIYIIATh W CJIbIIATh [MAapTHEPA, IPU3HABATH



IIpaBO KaKJA0I0 Ha COOCTBEHHOE MHCHHUE U IMPUHHUMATh PCIICHUA C YYCTOM MMO3HIINI BCEX Y4YaCTHUKOB,
CaMOYBAXXCHUC 1 SMOLMOHAJIbHO-TIOJIOKUTCIIbHOC OTHOIICHUC K ce6e;

npu3Haeamy. 1EHHOCTb 3J0POBbsl (CBOET0 M JPYrux JIOZEH); HEOOXOIUMOCTb CaMOBBIPAKEHHUS,
camopeanu3aly, COIMAIbLHOTO PU3HAHUS;

0Co3Has8amsb. TOTOBHOCTH (I/IJH/I HCFOTOBHOCTI)) K CaMOCTOATCIIBHBIM IIOCTyIIKaM M IIGﬁCTBPISIM,
IMPUHATHUIO OTBCTCTBCHHOCTH 3a UX PE3YJIbTAaThl; TOTOBHOCTDH (I/IJII/I HCFOTOBHOCTB) OTKPBITO
BbIpaXaTb U OTCTaMBATb CBOIO NO3UIHUIO U KPUTUIHO OTHOCUTBHCA K CBOUM IIOCTYIIKAM

nposeiams:  JA0OPOKENATeNIbHOCTh, JOBEPHE W BHHUMATEIBHOCTh K JIIOJSIM, TOTOBHOCTh K
COTPYIHUUYECTBY U JIpy*x)0e, OKa3aHUIO MOMOIIH HYXAAIOIUMCS B HEH; YCTOMUMBBIN MO3HABATEIHHBIN
WHTEpPEC, WHHUIMATHUBY M JIO003HATEILHOCTh B HW3YYCHHMHM MHpa BEIIECTB U  PEAKIIUi;
LEJICYCTPEMIIEHHOCTh M HACTOMYHUBOCTh B IOCTUKEHUH 1I€JI€H, TOTOBHOCThH K

MPEOJIOJICHUIO TPYIHOCTEH; YOEXKJICHHOCTh B BO3MOJKHOCTH TO3HAHUS TPUPOJIBI, HEOOXOJAUMOCTH
Pa3yMHOT0 UCTIOJIB30BAHMS IOCTHKEHUN HAYKH M TEXHOJIOTUH IS pa3BUTHUs OOIIECTBA;

yMemb: YCTaHABIUBAThH CBS3b MEXKIY IEbI0 U3YUCHUS] XUMHUH U TeM, I 9er0 OHa OCYIICCTBIISCTCS
(MOTHBaMH); BBIMOIHSITH IPOTHOCTUYECKYIO CAMOOIIEHKY, PETYIUPYIOUIYI0 aKTUBHOCTb JIMYHOCTH Ha
ATalriC €€ BKJIIOUCHUA B HOBLII>'I BUJ ACATCIBHOCTH, CBS[SaHHI)II\/'I C HAYaJIOM I/ISy‘IeHI/IH HOBOT'O yqe6Horo
mpeaMeTa — XMMHH, BBITIOJHATh KOPPUTHPYIONIYIO CAMOOIICHKY, 3aKTFOYAONIYIOCS B KOHTpPOJE 3a
HpOHeCCOM I/I3y‘IeHI/I$[ XMW 1 BHCCCHUU HeO6XOHI/IMBIX KOppeKTI/IBOB,

COOTBCTCTBYIOHH/IX aTaramMm nu CHOCO6aM I/ISYLIGHI/ISI Kpra XUMUU, CTpOI/ITI) JKN3HCHHBIC U
HpOCbeCCI/IOHaJ'H)HBIe IIJTAHBI C y'—IeTOM KOHerTHBIX COHI/IaJ'H)HO-I/ICTopI/I‘IeCKI/IX, IIOJINTUYCCKUX U
SKOHOMHYECKUX YCJIOBUH; OCO3HABATh COOCTBEHHBIC IICHHOCTH M MX COOTBETCTBHE NMPUHUMAEMBIM B
YKU3HU PEIICHUSAM; BECTH JIUAJIOT Ha OCHOBE PABHOIIPABHBIX OTHOIIICHUI M B3aUMHOTO YBYKCHUS;
BBIJICIISATh HPABCTBEHHBIM ACIEKT IMMOBEACHHUS W COOTHOCHTH TOCTYNKH (CBOM W JIPYrHX JIIOJCH) H
COOBITHSI C TPUHATHIMHU 3THYCCKUMHU HOPMaMH; B MPeJieiax CBOUX BOZMOKHOCTEH
MPOTHUBOACHCTBOBATh JCUCTBUSIM W BIMSHUSAM, TPEACTABISIONIAM YIpO3y >KH3HH, 370POBBIO H
0€3011aCHOCTH JIMYHOCTHU U OOIIECTBA.

MeTaﬂpeI[MeTHLIMH pe3yjJbTaTaMiu OCBOCHHS BBIITYCKHHKaMM OCHOBHOM IIKOJIBI [IporpaMmel 110
XHUMHU ABJIAKOTCA:

e  OIIPCACIIATDH HpO6J'IeMBI, T. €. YCTaHaBJIMBaTb HCECOOTBCTCTBHUEC MCKAY KCIACMbIM U
I[eﬁCTBI/ITeJIBHBIM;

e  COCTaBJIATH CIIOKHBIN IJIaH TEKCTAa,
e BJIAaACTb TAKHMM BHJOM HU3JIOKCHHA TCKCTA, KaK IIOBCCTBOBAHUC,
e IO PYKOBOACTBOM YUYHUTCJISI HPOBOAUTH HCIIOCPECACTBECHHOC Ha6J'IIOI[eHI/Ie;

e TI0J PYKOBOACTBOM YHYHUTCIIA 0(1)0pMJ'I$ITL OTYCT, BKJ'II-O‘laI-OH_II/Iﬁ OIIMCAaHUuC Ha6J'IIOI[CHI/I$I, €ro
PE3yJIbTAaTOB, BBIBOOB;

e ICIIOJIb30BaTh TaKOW BHJ MBICIEHHOTO (I/I,Z[eaJ'ILHOFO) MOJCIIMPOBAHUA, KaK 3HAKOBOC
MOJCIUPOBAHUC (Ha IMPUMCEPE 3HAKOB XUMHNYCCKUX DJICMCHTOB, XUMHUYCCKHUX CI)OpMy.]'I);
HCIIOJIb30BaTh TAaKOW BH]I MaTCpruaJIbHOTO (Hpe)IMeTHOl"O) MOJCIIMPOBAHUA, KaK CI)PI?»PI‘I@CKOC
MOJCIUPOBAHUC (Ha mpumMepe MOACIMPOBAHNA aTOMOB U MOJ'ICKy.]'I);

e TIOJY4YaTb XUMHUUYCCKYIO I/IH(I)OpMaLII/IIO U3 PA3JIMYHBIX HCTOYHUKOB;,

e  OIpCACIATb OOBEKT U aCIIEKT aHaIn3a U CHHTC3a,

e OIIpCACATb KOMIIOHCHTBI 00BEKTa B COOTBETCTBUH C aCIIEKTOM aHAJIU3a U CHUHTEC3Aa,
e OCYHICCTBJIATH KAYECCTBCHHOC U KOJIMYCCTBCHHOC OIMMMCAHUC KOMIIOHCHTOB 06’BCKT3.;

e OIpeACsATb OTHOUICHUA 00BEKTa C ApyrumMu O6’beKTaMI/I;



e OIpeAcATb CYIICCTBCHHBIC ITPU3HAKN 00BeKTA.

Hpe}IMeTHbIMI/I pedyjJbTaTaMu OCBOCHUS BBIITYCKHUKaAMU OCHOBHOM IITKOJIBI nporpamMmmsl 1o XuMuun
SABIIAKOTCA:

e WCIOJB30BATh MPH XAPAKTCPUCTHKE BEIICCTB IMOHSITHS: «aTOM», «MOJIEKYJIa», «XUMUYCCKUI
JIEMEHT», «XUMHYECKUN 3HAK, WIH CHUMBOJ», «BEIIECTBO», IIPOCTOE BEIIECTBOY», «CIOKHOE
BEII[ECTBOY, «CBOMCTBA BEIIECTBY», KXUMUUICCKHUE SIBICHUS, «(DU3HUCCKUE IBICHUS,
«k0d(PUIMEHTBI», «UHICKCBI», «OTHOCHUTENIbHAS AaTOMHAasi Maccay, «OTHOCHTEIbHAs
MOJICKYJISIpHASI MAccay, «MaccoBas J0JIS SJIEMEHTa»; 3HATh: TIPEIMETHI U3YUCHUS
€CTeCTBEHHOHAYYHBIX AMCIUILUIAH, B TOM YKCiIe XUMUHU; Xumudeckue cuMmBoJibl: Al, Ag, C, Ca,
Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUs U IPOU3HOIICHHE;

e KJIaccu(UUMPOBATh BELIECTBA I10 COCTABY HA IIPOCTHIE U CIOXKHBIE;
e  pa3nIMYaTh: TEJIa U BEIICCTBA; XUMUYECKUHN AIEMEHT U MPOCTOE BEIIECTBO;

e ONHUCHIBaTh: (OPMBI CYIIECTBOBAHUS XUMHYECKHUX 3JIEMEHTOB (CBOOOJIHBIE aTOMBI, IIPOCTHIE
BEIIECTBA, CJIOXHBIE BellecTBa); TabiauuHyo Gopmy Ilepuoanueckoit cucTeMbl XMMHUYECKUX
AJIEMEHTOB; TIOJIOKEHUE dieMeHTa B Tabmnuie J[. . MenaeneeBa, HCTIOIb3ys TOHSATHS
«IIEPHOJ), «TPYMIa», «TJaBHas MOArPYMNa», «M000YHas MOATPYIIA»; CBOMCTBA BEIIECTB
(TBEpIBIX, JKUIKUX, Fa3000pa3HbIX);

e OOBICHATH CYIIHOCTh XUMHUYECKHX SIBJICHUH (C TOUKU 3pEHUS aTOMHO-MOJIEKYJIIPHOTO YUEHHMSI)
U MX IPUHIUIINAAIBHOE OTINYNE OT (PU3HUECKHX SIBICHUM;

e  XapaKTepu30BaTh: OCHOBHBIE METOJIbl W3YyYEHUS €CTECTBEHHBIX AUCUUIUIMH (HaONioneHue,
9KCIEPUMEHT, MOJEIMPOBAHKE); BEUIECTBO IO €ro XUMHUYECKO (opMylie COTJacHO IJIaHy:
KauyeCTBEHHBIN COCTaB, TUI BEIlleCTBa (MPOCTOE WU CII0KHOE), KOJTMYECTBEHHBIN COCTaB,
OTHOCHUTEIIbHAsl MOJIEKYJIIpHasl Macca, COOTHOIIIEHUE MacC 3JIEMEHTOB B BEIIECTBE, MAaCCOBbIE
JOJIM DJIEMEHTOB B BEIIECTBE (MJIS1 CJIOKHBIX BEIIECTB); POJb XUMHUHU (TIOJOKHUTEIBbHYIO U
OTpPULATENIbHYIO) B KU3HU YEJIOBEKa, apryMEHTHUPOBATH CBOE OTHOLIEHHE K 3TOi mpolieme;

e  BBIYHCIATH OTHOCUTCIIBHYIO MOJICKYIIIPHYIO MaCcCy BC€IIECTBAa U MaCCOBYIO JOJIHO XUMHUYECKOT'O
DJICMCHTA B COCAUHCHUAX,

e  TIPOBOJUTH HAOIIOACHUS CBOMCTB BEIIECTB M SIBJICHHM, TPOUCXOAIINX C BEIIECTBAMH,

° CO6J'IIOI[aTI> IpaBujia TCXHUKHU 0e30I1acHOCTH IIpu IpPpOBCACHHUHA Ha6J'IIOI[eHPIﬁ u J'Ia60paT0pHBIX
OIIBITOB.

ConepikaHue MPOrpaMMbl «BBelleHHe B XUMHI0» (34 4, 1 4 B HeJ1eJI10)
Paznea 1. «Xumus B neHtTpe ecrectsosHanus» (11 4.)

XUMHUs — 4YacTh €CTECTBO3HaHUA. B3auMOOTHOLIEHHUs 4ernoBeKa U OKpyxaromero mupa. [Ipenmer
xumun. Pusnyeckue tena u BenlectBa .CBoiicTBa BemiecTB. [IpuMeHeHHE BENIECTB Ha OCHOBE MX
cBoiicTB. HabmioieHre kak OCHOBHOI METOJI MO3HAHUSI OKPYXKAIOIIeT0 MUpa. YCIOBUS MPOBEICHUS
HaOmoneHus. ['unoresa. DxcnepuMenT. BeiBoa. Crpoenue miuamenu. Jlabopatopus u

obopynoBanue. Moaenb, moaenupoBanue. OCOOCHHOCTH MOJAENUPOBaHUA B reorpaduu, ¢usuke,
ouonorun. Mojaenu B 6uonoruu. Mynsoku. Monenu B pusuke. DnekrpodopHasi MalliuHa.
I'eorpaduueckue momenn. XuMudeckrue MOJENN: IpeIMETHbIC (MOJIEIH aTOMa, MOJICKYJI, XUMHUECKHUX
U TPOMBIIIJICHHBIX TPOU3BOJACTB), 3HAKOBBIC, WJIM CHMBOJBHBIC (CUMBOJIBI JIEMEHTOB, (OPMYIIBI
BEIIIECTB, ypaBHEHUS peakiuii). XUMHUECKUWd sIeMeHT. XuMuueckue 3Haku. Mx oOo3HaueHwue,
Mpou3HoIIeHne. Xumudeckre Gopmysl BemecTB. [IpocTeie U C0KHBIE BEIIECTBA.



Nunexcet 1 koddduimenTsl. KauecTBEHHBINM 1 KOJTMYECTBEHHBINA COCTAB BEIIECTBA. Y HUBEPCATBHBIN
XapakTep MOJI0KEHUH MOJIEKYJIIPHO-KMHETUUECKON Teopuu. [ToHATHS «aTOM», «MOJIEKYa», «HOH.
Crpoenue BentectBa. Kpucrannmueckoe coctosiHue BeniecTsa. Kpucramueckue pemeTku TBEPIbIX
BemecTB. Juddysus. BpoyHoBckoe nBmkenue. BemecTBa MOJIEKYISIPHOTO W HEMOJICKYISIPHOTO
ctpoeHus. [lonsaTue 06 arperaTHOM cocTosiHUM BellecTBa. Dusnueckue U XUMUUYECKUE SIBJICHHUSL.
I'a3o00pa3nble, KuUaKMe W TBepiable BemecTBa. AmopdHbie BemecTBa. CTpoeHHE 3eMId: SIpo,
MaHTus, Kopa. Jlutocdepa. Munepaiibl u ropHble TOpoibl. MarMaTnyeckue 1 0ca0uHble
(HEeopraHu4yecKue U OpraHMuecKue, B TOM YHUCIIE U FOPIOYUE) MOPOJIbl. XUMUUYECKUN COCTAB )KUBOU
KJIETKU: HEOpraHW4yecKkue (Boja U MUHEpPaIbHbIE COJIM) U OpraHuueckue (OeNKH, )KUPBI, YIIIEBOIbI,
BUTaMUHBI) BemecTBa. bronornyeckas posib BoAbI B XUBOH KieTke. DotocunTes. Xopoduiur.
buonoruueckoe 3HaueHHE KUPOB, OEIKOB, 3(PUPHBIX Macels, YIJIEBOJOB W BHUTAMUHOB IS
KU3HEJESITENIbHOCTH opraHu3MoB. KauecTBeHHble peakunu. Pacro3HaBaHne BEIIECTB C MOMOIUIBIO
KaueCTBEHHBIX peakluuil. AHaIUTH4YeCKUi curHan. OnpesenseMoe BEleCTBO U pEaKTUB Ha HETO.

Jdemoncrpanuu:

1. Komnexuusi paznuyHbIX NOpeameToB Wid (oTorpaduil NpeaMEeTOB U3 AJIIOMHHUS IS
WUTIOCTPALMK UJEU «CBOMCTBA — IMPUMEHEHUE.

2. YueOHOe 000pyIOBaHHE, UCIIOIB3yeMOE Ha YpOoKax (GU3HUKH, OMOJIOTHH, TeoTpapy U XUMHH.

3. DnekrpodopHas wMammHa B JedcTBUU. [eorpadmueckue wmojenmu (Tiao0yc, Kapra).
buonoruueckue Moaenu (MyJIsKM OpraHOB U CHUCTEM OpPraHOB PACTEHMM, KMBOTHBIX M
I-Ie.]'IOBeKa). dusnyeckue U XUMHUYECKHE MOACIIM aTOMOB, MOJICKYJI BCHIECTB U
KPUCTATMICCKHUX PEIICTOK.

4. OObeMHbIE U IIapOCTEPKHEBBIE MOJIENIN BOJIbI, YTIIEKUCIOTO U CEPHUCTOrO Ira30B, METaHa.

5. OOpa3upl TBEpIBIX BELIECTB KPUCTAUIMUECKOTO CTpOoeHUs. Mojenn KpUCTAITMYEeCKUX
pEILEeTOK.

6. Bopa B Tpex arperatHpix COCTOSHHSIX. KOJIEKIINS KpUCTAITMIECKUX M aMOP(HBIX BEIIECTB
U U3IEINN U3 HUX.

7. Komnekius MuHepaioB (1a3ypuT, KOPYH, XaIbKOMUPHUT, (IIFOOPHUT, TAJIHT).

8. Kommekiusi TopHBIX TOpOJ (IpaHUT, pa3indHble (OPMBI KabIUTa — MEJI, MpPamMop,
W3BECTHSIK).

9. Komnekius roprounx HCKonaeMbIX (He(Th, KAMEHHBIN yroJib, CJIAHIIBI, TOP(D).
JleMOHCTpPAIIMOHHBbIE IKCIIEPHMEHTbI
HayuHoe HaOmoieHue 1 ero onucanue. M3yueHune cTpoeHus INIaMeHH.

CHI/IpTOBaH OKCTpaKIuA XJ'IOpO(I)I/IJ'IJ'Ia n3 3CJICHBIX JINCTHCB paCTeHHﬁ.

1
2
3. «Hepenmaamne» YIJICKHCIIOTO I'a3da B CTAKAH Ha YPABHOBCHICHHBIX BECaX.
4. KauecTBeHHas pcaKnusa Ha KUCIOPO.

5

KauecrBennas pcaKknuAa Ha yTJ'IeKI/ICJ'II:Jﬁ ras.

JlabopaTopHbie padoThI:

1. PaCHpOCTpaHeHI/IC 3aliaxa OZICKOJIOHA, IYXO0B UJIK AC30A0paHTa KaK IMMPOoHecc I[I/I(I)(I)y3I/II/I.



Habnronenne 6poyHOBCKOTO ABMYKEHHS YaCTHUEK YEPHOH TYIIH MOJI MUKPOCKOIIOM.
Huddys3us nepmanranara Kaius B KeIaTHHE.

Oo6napyxenue 3(GUpHBIX Maces B alleIbCHHOBOM KOPOUKE.

W3y4yeHue rpaHuTa ¢ MOMOIIBIO YBEIHYUTEIBHOTO CTEKIIA.

OmnpeneneHue coiepKanus BOIbl B PACTCHUH.

OOHapyxeHue Maciia B CEMEHaX MOJICOJHEYHHKA U TPELIKOTO Opexa.

OO6HapyxeHue Kpaxmaiia B MIIEHUYHON MYKe.

© 0O N o g~ w D

B3aumonelictBue ackopOMHOBOM KUCIIOTHI ¢ HOJIOM (ompeienenre ButaMuia C B pa3inyHbIX
COKax).

10. IpoayBaHMe BBIABIXAaEMOTO BO3/IyXa Yepe3 U3BECTKOBYIO BOY.

11. OGHapyxeHre U3BECTKOBOM BOJIbI CPEIN PA3IUYHBIX BELLIECTB.

IIpakTnueckune padborbI:
1. 3nHakomcTBO ¢ mabopaTopHbIM 00opynoBaHueM. [IpaBuia TeXHUKH 6€30MTaCHOCTH.

2. HabGnronenwue 3a ropsieid cBeYor. Y CTPOMCTBO B paboTa CITUPTOBKH.

Paznen 2. Maremaruka B xumuu (9 1)

OtHocuTeNnbHAsg aTOMHasg Macca ’yemMeHTa. MouekyisapHas Macca. OnpeneneHne OTHOCUTEIbHOU
aTOMHOM MacChl XUMHUYECKHX 31eMeHTOB 110 Tabimie JI. 1. MenneneeBa. Haxoxaenue
OTHOCHTEIILHOW MOJICKYJISIPHON Macchl 0 (popMyJie BemecTBa Kak CyMMbI OTHOCHUTEITbHBIX aTOMHBIX
MAacc, COCTaBJISIFOIIUX BEIIECTBO XMMUYECKUX JIEMEHTOB. [IOHATHE 0 MacCOBOH J10JIe XMMHUYECKOTO
aneMeHTa (W) B CJI0KHOM BEIIIECTBE U €€ pacueT 1o ¢popmyrie BemectBa. Haxoxnenue Gopmyibt
BEIIIECTBA 10 3HAYCHUSIM MaCCOBBIX JI0JICH 00Pa3yIOIIUX €0 IEMEHTOB (VIS IByX4acOBOTO H3YYCHUS
Kkypca).Uucteie BemectBa. Cmecu. ['eTeporeHHble ¥ rOMOTeHHBIE cMecH. ['a3000pasHbie (BO3aYX,
NPUPOJHBIN Ta3), kujakue (HedTh), TBepAble CMeCH (TOPHBIE IOPOJIbI, KYJIMHAPHBIE CMECH U
CUHTETHYECKHE MOoMIue cpeacTa).OnpeneneHue oobeMHon noau ra3a (¢) B cmecu. CoctaB
aTMOC(EpHOTO BO3JyXa M MPHPOTHOTO ra3a. Pacdyer oObema J0aM ra3a B CMECH IO €ro o0beMy U
HaoOoport. [Tonstue o I[TJIK. MaccoBast nons Bemectsa (W) B pactBope. KoHiieHTparus.
PacTBOpuTEh M pACTBOPEHHOE BEIIECTBO. PacueT Macchl paCTBOPEHHOTO BEIIECTBA IT0 MAcCCe
pacTBOpa M MaccoBOii JI0Jie pacTBOPEHHOTo BetecTBa. [IoHATHE O YUMCTOM BEIIECTBE U IPUMECH.
MaccoBas goss npumecu (W) B 06pasiie ucxogHoro BeriectBa. OCHOBHOE BelIecTBO. PacueT Macchl
OCHOBHOTO BEIIECTBA [10 MAcCe BEIIECTBA, COJICPIKAIIETO OTPEICTICHHYIO MACCOBYIO JIOJIIO IPUMECEH.

JdeMoHcTpanum:

Konnexmus pa3inyHbIX BUA0B MpaMopa U U3/IeIHUN U3 HEro.
CMech pedHOro U caxapHOTo MecKa U UX pas/esieHue.
Komnexnus HedTH 1 He(YTEIPOTYKTOB.

Konnexius GbITOBBIX CMECEH.

Jnarpamma coctaBa aTMOC(EpHOT0o BO3.IyXa.

o o~ w bhF

Jnarpamma cocTaBa pUPOAHOIO Iaza.



7. Komnexkuus «MuHepasbl U TOPHBIE HOPOJIBI».

IIpakTnueckne padéoTnl

1. IlpurortoBieHue pacTBOpa C 3alaHHON MacCOBOM J0J1€ paCTBOPEHHOI'O BEILIECTBA.

Paznen 3. SIBienusi, npoucxoasimue ¢ Bemecrsamu (114)

CriocoObl pa3zieneHus cMeced M O4YMCTKa BemlecTB. HekoTopwle mpocreliime crnocoObl
pasfeneHus CMecel: IpPOCEUBaHME, pa3/IeleHue CMecedl IIOpPOLIKOB JKEele3a U Cepbl,
OTCTauBaHUE, JEKAHTALUsA, LEHTPU(PYTUPOBAHUE, PA3JEICHUE C MOMOIIBIO JEIUTEIBHOM
BOPOHKH, (PMIIHTPOBAHUE.

OubTpoBaHUE B J1abOpaTopHH, ObITY U Ha ITpou3BocTBE. [loHsTre o punbrpate. Ancopouus. [lonarue
00 agcopOuuu u aacopOeHTax. AKTUBHPOBAHHBIN yrojib Kak Ba)KHEWIIUH aacopOeHT. YCcTpoicTBO
npotuBorasza. CrnocoObl 0UMCTKH BOJbI. JucTHiisAus (IeperoHka) Kak Mpolecc BbIJAEIEeHUS BEIIeCTBa
U3 KUIKOM cMecu. JlucTuiuimpoBaHHas Boja U oOsacTu ee mpuMeHeHus. Kpucrammmzauus win
BbInapuBanue. Kpucrannusanus v BeIIapuBaHue B JIaOOpaTOpUM (KpUCTaIU3aTophl U dappopoBbie
Yallky JUIsl BeITapuBaHus) U npupojie. [leperonka nedru.

Hedrenponykrel. dpakiinoHHasi eperoHka >KUIKOTO BO3AyXa. XMMHUYECKHE PeakIMh Kak Mpolecc
MIPEBPALLEHUS OJJTHUX BEUIECTB B IpYTrHe. Y CIOBUS MPOTEKAHUS U TPEKPAILICHHUS] XUMUYECKIX
peaknuii. ConpuKkocHOBEHHE (KOHTAKT) BeLeCTB, HarpeBanue. Karanuzarop. uruburop. Ynpasnenue
peakuusaMu ropenus. [Ipu3Hakn XUMUYECKUX peakluii: N3MEHEHHUE 1BETA,

o0Opa3oBaHUE O0Ca/Ka, PAcTBOPEHHUE IOJyYEHHOIO OCaJKa, BBIJCIEHHE ra3a, IOsBICHHE 3aIlaxa,
BBIJICJICHUE WU TIOTJIOIIEHNE TETUIOTHI.

JdemoncTpanmnu
1. ®unptp oTTa. Boponka broxuepa. YcranoBka mist GuiIbTPOBAHUS TI0T BAKYYMOM.
2. PecnupaTopHble MACKU U MapJiieBble TIOBA3KH.
3. IlpotmBoras u ero ycTpoicTao.
4

Komnexuust «Hedth 1 HEDTENPOIYKTH).

JleMOHCTpAIlHOHHBIE IKCTIEPUMEHTHI
1. Pazpenenue cMecu MOPOIIKA CEPHI U KEITE3HBIX OMIIIOK.
2. Pa3znenenue cMecu MOPOIIIKA CEPbI U MECKa.
3. Paznenenue cmecu BOJABI M PACTUTEIHHOTO MaCIIa C MOMOIIBIO JEIUTEIHHON BOPOHKH.
4

[Tonyuenue AUCTUITMPOBAHHON BOJBI C IOMOIIBIO TAOOPATOPHON YCTAaHOBKH TSI IEPETOHKU
JKAJIKOCTEN.

o

Paznenenue cmecu I[IEpMaHTradaTa u IuXpomMara KaJausa CII0COO0OM KpUCTAJIJIN3alnuu.
6. BzauMmopelicTBUe KENE3HbIX OIMUIOK U IMOopoIIKa CEphl PN HArp€BaHUU.

7. HOJ’Iy‘-ICHI/Ie YIJICKUCIIOTO rasa B3aHUMOJIECHCTBHUEM MpamMopa C KHCIIOTON U 06Hapy>KCHI/IC €ro C
MIOMOIIILIO U3BECTKOBOM BO/IBI.

8. Karanmutudeckoe pas3iokeHue MepoKCHIa BO0poaa (karanu3aTop — quokcua mapranua (1V)).



9. OOHapyXeHHe pacTBOpa IIEJI0YHN ¢ TOMOIIHIO HHIUKATOPA.

10. BzaumoseiicTBue pacTBOpa IepMaHraHata Kajus U pacTBOpa AUXpOMara Kalus ¢ PacTBOPOM
cynbdura HaTpHSL.

11. B3aumoselicTBue pacTBOpa EpMaHraHara Kajausi ¢ aCKOpOMHOBOW KHCIIOTOM.
12. B3aumoieiicTBUE XJIOPHU/IA JKelie3a C KEITON KPOBSIHOM COJIBIO M THIPOKCHIOM HATPUSL.

13. BzaumoneiictBue ruapokcua xenesa (111) ¢ pacTBOpoM COSIHOM KUCITOTHI.

JlabopaTopHbie padoThI:
1. AncopOumsi KyKypy3HbIMH MaJlOYKaMH ApOB MaXy4duX BELIECTB.

2. H3ydenme ycTpoWCTBa 3aKUTAIKU M TUTAMEHH.

IIpakTHyeckue padoTbI:
1. BeipamuBanue KPUCTAIIIOB COJTH (IOMAIITHUM SKCTIEPUMEHT).
2. OuyucTKa TOBAPEHHOU COJIH.

3. U3yuenue nporecca KOPPO3NH Kelesa.

Pa3nen 4. Pacckaspl no xumuu (3 v)

Briparomuecs pycckue ydeHbIe-XUMUKH. VICTOpUS XMMUYECKHUX BEMIECTB (OTKPBITHE, MOJTYYCHHE U
3HaueHue).M3yueHne XuMUIeCKUX PeaKIui.

TemaTu4eckoe MJIAHUPOBAHUE

Kosn4yecTBO 4acoB 10 NJIAHMPOBAHUIO
Ne Ha3Banue TeMbl Komnaecrso
4ACOB ypoKm KOHTPOJIbHbIE | JIaDopaToOpHbIe
padoThbI padoThI U T.1.
XuMHUS B IIEHTPE
1 | ecTecTBO3HAHUA 11 11 - 2
MaremaTuka B XUMHH
2 9 9 1 1
SIBneHus,
MPOUCXOIAIINE C
3 | JUIIH 11 11 1 3
BEIIECTBAMH
Pacckasel 1o xumuu
4 3 3 - -




KAJIEHIAPHO-TEMATHUYECKHWHA IJTAH

Beenenue B xumuio. 7 KJIACC.

Tema ypoxka

Bcero
JacoB

Jartal

Koppekuus

Pe3ynbrate

IMPpEeaAMETHBIC

METalpEAMETHBIC

JIMYHOCTHBIC

XuMus B IEeHTPe eCTeCTBO3HAHMSA

XHUMHA KaK 4acThb
€CTCCTBO3HAHUS.
IIpenmer xumuu.

OOBACHAIOT POJIb
XUMUYCCKUX
3HAHMH B )KU3HHU
YeJIOBEeKa.

Brigenstor u
(hopMyIHpYIOT
MM03HABATEIbHYIO LENb.
OCoO3HaHHO U
MIPOU3BOJILHO CTPOSIT
peueBbie
BBICKa3bIBAHUA B
YCTHOW U MUCbMEHHON

(hopwme.

CocTaBnsIOT IJIaH U
ITOCJIEIOBATCIIBHOCTE
neyictBuii. CtaBsT
yueOHyI0 3a1ady Ha
OCHOBE COOTHECEHHS
TOTO, 4TO YK€
W3BECTHO U YCBOCHO, U
TOr'0, YTO €I
HEU3BECTHO.

[Tnanupyrot obmue
CIIOCOOBI Pa0bOTHI.
OO6meHnBaroTCs
3HAHUSAMU MEXIY
YIICHAMH TPYIIIIBI TS
TIPUHSTHS

3P PEKTUBHBIX
COBMECTHBIX PEIICHUH.

UcnpiThiBatOT yueOHO-
M103HABaTEIbHBIIN
MHTEpeC K HOBOMY
yueOHOMY MaTepHay
U CcrIoco0aM perieHus
HOBOM 3aga4u

Merto1b1 U3yUeHUS
€CTECTBO3HAHHS.

OOBSACHSIOT POJIb
METOJIOB B
MPaKTHIECKON
IeATeHHOCTA
JIFOEN.

OnpenensroT
OCHOBHYIO U
BTOPOCTEIICHHYIO
HH(POPMAITHIO.
Brigsuraror u
00OCHOBBIBAIOT
TUIIOTE3BI, TPEIararoT
CIIOCOOBI UX TTPOBEPKH.

IIpuanMaroT
MIO3HABATEIBHYIO IIENb,
COXPaHAIOT €€ IIPH
BBIITOJTHCHUH YIeOHBIX
JeicTBUN. YMeroT (Min
Pa3BHUBAIOT
CIIOCOOHOCTH) €
MTOMOILBIO BOIIPOCOB
JOOBIBATDH
HEI0CTAIOIIYIO
uH(popMarmIo.
IIposBisroT

3HAIOT OCHOBHEIE
MOpaJIbHbIE HOPMBI 1
OPUEHTHUPYIOTCS Ha UX
BEITTOJTHEHHE.




YBaKUTETbHOE
OTHOLIEHHE K
napTHepaM, BHUMaHHe
K JJUYHOCTH JIpYToro,
aJIeKBaTHOE
MEXIMYHOCTHOE
BOCIIPUATHE.

IIpakTHyeckas padora
Ne 1 «3HakoMcTBO C
71a00paTOPHBIM
000pyIOBaHUEM.
[IpaBuna TexHUKH
6€e30MacHOCTH MpH
paboTe B XUMHUYECKOM
KaOUHETEeY.

Onpexaensitor
OCHOBHOE
XHMHUYECKOES
o0opyaoOBaHHE.
IIpaBuna Thb.

BoccranasnuBarot
MIPEIMETHYIO
CUTYAIIUIO, OITUCAHHYIO
B 3ajJlaue, MyTeM
nepeopMyIupOBaHuS,
YIPOIIECHHOTO
nepecKasa TeKCTa, C
BbIACIICHHUEM TOJIBKO
CYILECTBEHHOM ISt
peleHus 3aga4u
uH(popmarmu.

IIpenBocxuiiaoT
pe3ynbTaT U YpOBEHb
ycBOeHUS (Kakoi Oyner
pe3ynbTat-). CtaBst
yueOHyI0 3a1ady Ha
OCHOBE COOTHECEHHSI
TOT'O, YTO YK€
U3BECTHO U YCBOEHO, U
TOrO, 4TO €11Ie
HEN3BECTHO.

Ornpenenisior uenu u
(hYHKIIUM Y9aCTHUKOB,
CIIOCOOBI
B3aMMOJEICTBHSL.
OOMeHnBaroTCs
3HAHUSAMU MEXIY
YIICHAMH TPYIIIIBI IS
TIPUHSTHS

3PP EKTUBHBIX
COBMECTHBIX PEIICHUH.
VYuarcs ynpaBisTe
MOBEICHIEM TTapTHEpa

3HAIOT OCHOBHBIE
MOpaJbHbIC HOPMBI U
OPHEHTHPYIOTCS Ha UX
BBITIOJTHCHUE.
UcnpiThiBatOT yueOHO-
M103HAaBaTEbHBIIN
HHTEPEC K HOBOMY
yueOHOMY MaTepHay

IMpakTuyeckasi padora
Ne 2 «HaOmronenue 3a
TOpSITIIeH CBEeUeH.

Y CTpOMCTBO CIUPTOBKH.
[IpaBuita paGoTHI C
HaTpeBaTeTbHBIMU
prOOpaMuy.

Ydarcs paboTaTh
CO CITUPTOBKOM.
IIpaBuna Tb.

BrimonHstoT yue6HO-
MIO3HABATEIIHHBIC
IEHCTBUS B
MAaTepUaIn30BaHHON U
YMCTBEHHOHU (hopme.
Oco3HaHHO U
TIPOU3BOIBEHO CTPOSIT
pedeBbIe
BBICKA3bIBAHUS B
YCTHOM U TUCBMEHHOU

hopme.

BHocsT KOppeKTUBEI 1
JIOIIOJIHEHUS B CIIOCO0
CBOUX JICHCTBUI B
ClIydae pacXOxICHUS

OpueHTHpYIOTCS Ha
MTOHUMAaHUE IPHYIH
ycriexa B yaeOHOM
JeSTEIIHOCTH.




9TaJIOHa, PeaIbHOTO
JIEUCTBUA U €ETO
nponykra. Ciu4aroT
CBOI1 CIIOCO0 ACHCTBHS
C DTAJIOHOM.

Pa3BuBaroT ymeHue
WHTETPUPOBATHCS B
TPYIIILY CBEPCTHUKOB U
CTPOUTH IPOAYKTUBHOE
B3aHUMOJICHCTBHE CO
CBEpCTHUKAMH H
B3POCIIBIMU. Y MEIOT
[IpEACTaBIIATh
KOHKPETHOE
COJIEpXKaHKE U
coo0IIaTh ero B
MMCbMEHHOM U YyCTHOM

thopwme.

MonenupoBanue

3HAOT OCHOBHEIC
reorpagudeckue,
OMOIOTHYECKHE
¢usmueckue
MOJENH. YMeOT ux
pa3iauJath.

Brigenstor u
(hopMyIHpYIOT
MTO3HABATEIIBHYIO 11ETb.
Ocy1ecTBISIOT MOUCK
U BhIIETICHUE
HEOOXOIUMOI
uH(popMarmy.
YcranaBimmBaroT
MIPUYUHHO-
CJICACTBEHHBIE CBSI3H,
JIeTal0T 0000IIEHN S,
BBIBOJIEL. .

Cinn4aror crnocob u
pe3ysIbTaT CBOUX
IEUCTBUI C 3aJaHHBIM
9TAJIOHOM,
00HAPYKHUBAIOT
OTKJIOHEHUS ¥ OTINYNS
oT 3TajoHa. BHocsaT
KOPPEKTHBBI U
JIOTIOJTHEHMS B
COCTaBJICHHBIE IIAHEI.
Or1ieHnBaroT
JIOCTUTHYTBIN
pe3yJibTart.

YMEIT NpeAcTaBiIsATh
KOHKpETHOE
CoJIep)KaHue U
€OoO00LIATh €ro B
MHCBMEHHON U YCTHOU
¢dopme. C moctaTounon
IMOJIHOTOM M TOYHOCTBIO
BBIPAXKAIOT CBOU MBICIIH
B COOTBETCTBHH C
3a/1a4aMU 1 YCIOBUSMHA
KOMMYHUKAIIWH.

UcnpiteiBatoT
SMIATHUIO, KaK
[IOHUMAaHUE YyBCTB
JIpyTUX JIIOJEH 1
COIIEPEIKUBAHUE UM.
IIpuHUMaIOT IEHHOCTH
IIPUPOJHOIO MUpA.

XuMHr4ecKast
CHMBOJIMKA.

OnpenensroT
MOJIOXKEHUE

Brigemsior
KOJIWYECTBEHHBIE

Hmeror criocoOHOCTH K
CaMOOLIEHKE Ha OCHOBE




XUMHAYECKOTO
3JIEMEHTA B
MIEPUOANYECKON
cucrteme. Yuatcs
Ha3bIBATh
XHUMHUYECKHE
3JIEMEHTHI.

XapaKTEePUCTHKU
00BEKTOB, 3aJaHHBIE
cJIOBaMU. YMEIOT
BBIOUPATh CMBICIIOBBIE
€MHHUILIBI TEKCTA U
yCTaHABIIUBATh
OTHOIIICHUS MEXKIY
HUMHA

CaMOCTOATENBHO
(hopMyIHpYIOT
MO3HABATEIBHYIO 1IeTb
U CTPOSAT IEHCTBHUS B
COOTBETCTBHH C HEMl.
Cnu4aroT CBOM CI1ocod
JIEHCTBHS C 3TAJIOHOM.
Pa3BuBaror ymenue
WHTETPUPOBATHLCS B
I'PYIILY CBEPCTHUKOB,
CTPOUTH IIPOLYKTUBHOE
B3aUMOJICHICTBHUE,
aJICKBaTHO UCTIONB3YIOT
peueBbIie cpeacTBa st
JIUCKYCCUH H
aprymMeHTaIu cBoei
MO3ULIUHA

KpUTEpHUEB
YCHEUIHOCTH y4eOHOM
JIESITEIIBHOCTH.

Xumus u pusuka.
YHuBepcaibHbIN
XapakTep MOJI0KEHUH
MOJIEKYJISIPHO-
KHUHETHYECKON TEOpHH.

OOBSCHSIOT
YHHUBEPCAIBHOCTh
MOJICKYJISPHO-
KHHETHYECKON
TEOPHH.

Oco3HaHHO U
IIPOU3BOJIBHO CTPOSIT
peueBble
BBICKa3bIBaHUS B
YCTHOW U MICHbMEHHON
(dhopme. [IpumenstoT
METO/IbI
HHPOPMAITMOHHOTO
norcka.CoCTaBIsIOT
IJIaH U
I10CJIEI0BAaTEIbHOCTh
EACTBUM.
OnpenenstoT
I10CJIEI0BAaTEIbHOCTh
MIPOMEKYTOUHBIX ENei
C Y4€TOM KOHEYHOI0
pe3ynbTaTta. Berynmaror
B JIMAJIOT, y4acTBYIOT B
KOJIJIEKTHBHOM
00CyXKIeHUH TpodIeM,
y4aTcs BIaJEeTh
MOHOJIOTUYECKOH U
IUAIIOTHYECKOI
(hopmamu peun.

UcnbIThIBatOT 4yBCTBO
CONPUYACTHOCTH H
TOPIOCTH 32 CBOIO
Ponuny.

Xumus u pusuka.
ArperaTHbI€ COCTOSTHUS
BEIIIECTBA.

OnpenensroT
0COOEHHOCTH
CTPOCHUS BEIICCTB.
YMerT pa3zian4arhb
U XapaKTepU30BaTh
arperaTtHsie
COCTOSTHUS
BEILECTB.

YcranaBimMBaroT
MIPUYHHHO-
CIIEJICTBEHHBIE CBSI3H,
JIeTaloT 0000IICHHS,
BBIBOJBI. . YMEIOT
3aMEHSITh TEPMUHBI
OTIPE/ICTICHUSIMHU.

OcCo3HaIOT KA4EeCTBO U

HmeroT criocoOHOCTb K
CaMOOIICHKE Ha OCHOBE
KpPHUTEpPHEB
YCIIEUIHOCTH Y4eOHOM
JIeSITEITBHOCTH.




YPOBEHb YCBOEHUH.
OrneHuBaOT
JOCTUTHYTBII
pe3yJbTart.

YMeET NpeAcTaBIIsITh
KOHKpPETHOE
COJIEpXKaHKE U
coo0IIaTh ero B
MMCbMEHHOM U YCTHOMN

thopwme.

Xumus u reorpadusi.

OOBACHSIOT
T€0JIOIMYECKOE
CTpOCHHE 3eMITH.
PazmuuatoT
MUHEpAJIbI.

Brigensior
KOJIMYCCTBCHHLIC
XapaKTePUCTHKH
00BEKTOB, 3aJaHHBIE
cIIoBaMU. YMEIOT
BI)I6I/IpaTI> CMBICJIOBBIC
€JIMHUIIBI TEKCTA U
YCTaHaBJIUBAaTh
OTHOLLICHUA Me)l(}ly
HUMU

CaMOCTOSITEILHO
(hopMyIHpYIOT
MO3HABATEIIHHYIO L1EJTh
U CTPOSIT IEHCTBUSA B
COOTBETCTBHH C HEM.
Cnu4aroT CBOM Criocod
IEWCTBUSA C DTAJIOHOM

PasBuBaroT ymenue
MHTETPHPOBATHCS B
TPYIITy CBEPCTHHKOB,
CTPOUTH IPOAYKTUBHOE
B3aUMOJICHCTBHE,
aIeKBaTHO MCIIOIB3YIOT
pedeBbIe CPEACTBA IS
TICKYCCHH H
apryMeHTaIiu CBOeH
TIO3UIINU

CrnenyroT B cBoeH
JeSATEIbHOCTH HOpMaM
MIPUPOIOOX PAHHOIO U
3[I0pOBhECOEperaromier
O MOBEICHMUS.
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XuMus 1 OHOJIOTHAL.

Pazmyarot
OpraHHYECKUE H
HEOPraHUYIECKHE
BEILIECTBA.
OOBSACHSIOT POJIb
BOJIBI 1
xJIopoduinIa ISt
JKI3HH YEIIOBEKA.

BoccranapiauBaroT
MIPEeIMETHYIO
CUTYaIIHIO, OIMCAHHYIO
B 3a/1a4e, IyTeM
nepeopMyIMpOBaHUS,
YIPOIIIEHHOTO
TepecKa3a TEeKCTa, C
BBIJICNIEHUEM TOJIBKO
CYILIECTBEHHOM JIst
pelieHus 3a1a9u
HH(pOPMAITIH

CaMOCTOsITETLHO
(opmympyror
[I03HABATENBHYIO LIENb
U CTPOSIT JAEHCTBUS B
COOTBETCTBHUH C HEH.
CinyaroT cBOI Cr1ocod

HcnbIThIBatOT y4eOHO-
ITO3HABATEIIBHBIN
HHTEPEC K HOBOMY
yaeOHOMY MaTepraty
1 crtoco0aM permeHus
HOBOH 3aJauyn




JIEUCTBUS C ATAJIOHOM

C mocraTouHoOl
TIOJTHOTOW U TOYHOCTBIO
BBIPXKAIOT CBOU MBICIIH
B COOTBETCTBHH C
3a7jayaMu ¥ YCIIOBUAMU
KOMMYHHKAIIHH.
YMeroT ciymars u
CJIBIIIIATH APYT ApyTra

11

KauectBennsbie peakiun |1
B XUMUH.

3HaroT
KaueCTBEHHbIE
peakuuu Ha
KHCIIOpO/,
YTJIEKUCIBIN Ta3 U
M3BECTKOBYIO BOJY.

AHaIU3UPYIOT 00BEKT,
BBIJIETISIA
CYILECTBEHHBIE U
HECYII[ECTBEHHBIC
npusHaky. CTposT
JIOTUYECKHUE LETH
paccyxneHuit

CoCTaBJISIOT IJIAH U
ITOCJIEIOBATCIIBHOCTE
JIEHCTBUH.

OrnpenenstoT
ITOCJIEIOBATCIIBHOCTE
IIPOMEKYTOUHBIX LiENel
C Y4€TOM KOHEYHOI'0
pe3yibTaTta

OO6meHnBaroTCs
3HAHUSMU MEXIY
YICHAMH TPYIIIIBI IS
TPUHSTHS

3P PEKTUBHBIX
COBMECTHBIX PEIIEHUH.
YmMerot Opath Ha celst
MHHULIATHBY B
OpraHU3aLUH
COBMECTHOI'O IEHCTBHUS

OpUEHTHPYIOTCS B
HPaBCTBEHHOM
COJICPIKAHHM U CMBICITE
COOCTBEHHBIX
MOCTYTIKOB

MaTtemMaTHKa B XUMHHU
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OTHOCHTEIIBHBIE 1
aTOMHAas U
MOJIEKYJIIPHAsT MACCHI

JlaroT onpenenexHue
XUMHYECKON
(hopMyITBI
BEILIECTBA,
(hopMyITHPOBKY
3aKOHa
[TOCTOSIHCTBA
cocTasa

BoccranapiauBaroT
MIPEeIMETHYIO
CUTYAIHIO,
OIFICAaHHYIO B 33J1a4e,
myTeM
nepeopMyITHPOBaHHUS
, YIIPOIIIEHHOTO
TepecKa3a TEeKCTa, C
BBIJICNIEHUEM TOJIBKO
CYILIECTBEHHOM JIsl
pelieHus 3a1a9u
HH(pOPMAITIH

IIpensocxuinaroT
pe3ylbTaT U ypOBEHb
ycBOEHHS (Kakoi
Oyzer pe3ysbTar-).
CraBar y4eOHYI0

VICIBITBIBAFOT Y4E€OHO-
[TO3HABATEIILHBIN
WHTEPEC K HOBOMY
yaeOHOMY MaTepramy
1 crtoco0aM permeHus
HOBOH 3aJa4yn

3a/laqyy Ha OCHOBE




COOTHCCCHUS TOI'O, UTO
YK€ U3BECTHO U
YCBOCHO, U TOI'O, YTO
€IIC HCU3BCCTHO

OnpeaensioT Uean u
(hyHKIIMH Y4aCTHUKOB,
CIOCOOBI
B3aMMOJICHCTBHS.
OO6MmeHnBaroTCs
3HAHUSAMHU MEXTY
YJIEHAMH TPYIIIIB IS
TIPUHSATHS

3¢ PEKTUBHBIX
COBMECTHBIX PEIICHUN.
VYuyarcs ynpaBisiTh
MOBEICHUEM IapTHEpa
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MaccoBas nons
XUMHAYECKOT0 DJIIEMEHTA
B CJIIO’KHOM BEILIECTBE.

Brraucnsior
MacCOBYIO JIOJI0
XHUMHYECKOI'O
3JICMEHTA B
COEIMHEHHUH

VYMEIOT BLIBOJIMTH
CJICACTBUSA U3
UMEIOIIHUXCS B YCIIOBUU
3aa4d JaHHBIX.
Brigensior
(hopmanbHyIO
CTPYKTYPY 3aJlauu

Or1ieHnBaroT
JIOCTUTHYTBIN
pe3ynbTat. Beigenstor
M OCO3HAIOT TO, YTO
YK€ YCBOCHO | UTO
elIe TOMICKHT
YCBOGHUIO, OCO3HAIOT
Ka4eCcTBO U YPOBCHb
YCBOCHUS

VYyartcs yctaHaBIUBaThH
¥ CPaBHHBATH Pa3HBIC
TOYKH 3pEHUS, TIPEKIE
4YeM IpHHUMATh
pelIeHue 1 1enaTh
BBIOOp. YMEIOT
CITyIIaTh U CIBIIIAT

ApyT Apyra

UcnpIThIBatOT y4eOHO-
M03HAaBaTEIbHBII
MHTEpeC K HOBOMY
yaeOHOMY MaTepHay
U C1I0c00aM perIeHus
HOBOM 33124y
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YucTtrle BemecTsa U
CMECH.

IIpuBoasar
MIPUMEPHI YNCTHIX

BELIECTB U CMeECEH.

JlaroT
XapaKTePUCTUKY
cMeceH.

OcCy11ecTBISAIOT OUCK
U BBIJICIICHHC
HEO00X0IMMON
HH(pOPMAIHH.
Brinensior n
(hopMyIHPYIOT
mpooemy.
AHAIU3UPYIOT 00BEKT,
BBIJIEIIAA
CYLIECTBEHHbIE U
HECYIIEeCTBEHHbIE
MIPU3HAKH.

OpueHTupyTcs B
HPaBCTBEHHOM
COJCp’KaHHH U CMBICITE
COOCTBEHHBIX
TIOCTYTIKOB




CraBst yueOHYyIO
3a/lauy Ha OCHOBE
COOTHECEHUSI TOT'0, YTO
yKe U3BECTHO U
YCBOEHO, U TOT'0, 4TO
elle HeU3BECTHO.

VYyatcs
apryMeHTHUPOBATh
CBOIO TOUKY 3pEHUS,
CIIOPHUTD U OTCTAaUBaTh
CBOIO MO3UITUIO
HEBPaXACOHBIM IS
OIIIOHEHTOB 00pa3oM.
HHuTepecyrorcs 4yxum
MHEHHEM U
BBICKa3bIBAIOT CBOE.
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O0bemMHas 1071
KOMIIOHEHTA I'a30BOU
CMECH.

IIpoBonsT pacyer
o0bema
KOMITIOHCHTA
ra30BOI CMECH 10
ero o0ObEMHOI J10J1€
1 Ha000pOT.

OcCyIIecTBISIOT MOUCK
Y BBIJICNICHUE
HEOOXOIUMOI
UH(OpMAIHH. .
AHaIM3UPYIOT OOBEKT,
BBIJICIISAS
CYIIECTBEHHBIC U
HECYIIECTBCHHbBIC
MpU3HaKku. Beigenstor
1 GOPMYITHPYIOT
npobiemy

[Mpuanmarot
MI03HABATEIBHYIO [IENb,
COXPaHAIOT €€ IPH
BBIITOJTHEHUH YUEOHBIX
JIECTBUHN, PETYTUPYIOT
BEChH IIPOIIECC UX
BBIITOJTHEHUS U 9ETKO
BBIIOJHSIOT
TpeOOBaHHS
[I03HABaTEIbHON
3aIa4H.

Bcerynatrot B nuasor,
YYaCTBYIOT B
KOJUIEKTHBHOM
00CYXKIeHUH ITPodIIeM,
y4aTcs BIAJCTh
MOHOJIOTHYECKOM U
IUAIIOTHYECKOI
(hopmamu peun B
COOTBETCTBUH C
rpaMMaTHYCCKUMH U

CrnenyroT B cBOeH
JESATENIbHOCTH HOPMaM
MIPUPOIOOXPAHHOTO
[IOBEIEHUS.

CHHTaKCHYECKUMU

HOpPMaMH POJTHOTO

SI3BIKA.

16/MaccoBast nonst IIpoBogsT pacuer |M3BrnekaroT I'oroBHOCTE U
BEIIECTBA B PACTBOPE. MacChl HEOOXOMMYTO CIIOCOOHOCTB K

PacTBOPEHHOT O WHGOPMAILIHIO U3 BBIIIOJTHEHUIO MIPaB U
BEILIECTBA 10 MacCe |MPOCTYIIIAHHBIX 00s13aHHOCTEN
pacTBopa u TekcToB ONpeAenstoT  |yJ4eHHKa; ONTHMU3M B




MacCOBOH 1051e
pacTBOPEHHOr 0
BEIECTBA U JIpyrue
MOAU(UKAIOHHBIC
pacueTsl ¢
HCIIOJIB30BaHIEM
3TUX MOHSTHH.

OCHOBHYIO U
BTOPOCTETIEHHYIO
uHpopMarro.

CaMOCTOsITETLHO
dopmympyior
M03HABATEIBHYIO [1EJTb
U CTPOSIT ACHCTBUS B
COOTBETCTBHUH C HEH.

C mocTaTo4yHOM
ITOJIHOTOM X TOYHOCTHIO
BBIPAXKAIOT CBOU
MBICJINX B COOTBECTCTBUU
C 3aJja4aMy U
YCIOBUAMU
KOMMYHUKAIIAH.
IIposiBisitoT
TOTOBHOCTH K
00CY)KICHUIO pa3HBIX
TOYEK 3PCHUSI.

BOCIIpUATHUU MUPaA

17|lIpakTHyeckas padora 3HAIO0T, KaKk YcranaBnmBaioT [TorpebHOCTH B
Ne3. «IIpurorosnenue o0parmaTsces C [IPUYUHHO- CaMOBBIPaXEHUH U
pacTBopa ¢ 3aIaHHOK XHMHYECKON CJICJICTBCHHBIC CBSI3U.  |CaMopea3alliy,
MaccoOBOH JoJIeH MOCYZION U Crposr jgorudeckue COLIMAILHOM
PacTBOPEHHOTO nabopaTopHBIM I[N PacCyKACHUH. MIPU3HAHUY;
BEILICCTBAY. 00opyIoBaHUEM CtpyKTypupyrot OpHUEHTAIUS B

3HAHUS 0COOEHHOCTSX
COIMAIBHBIX

OuenuBator . OTHONICHHH U

AOCTHTHYTBIM B3aMMO/ICCTBUI

pesynbrat. Oco3HAOT

Ka4yecTBO U YPOBCHb

YCBOCHHSI

YMeroT npeacTaBisiTh

KOHKPETHOE

CoJIepXKaHuE U

€0o00IIaTh €ro B

MMICbMEHHOM U YCTHOM

(hopme.

18 MaccoBasg nois IIpoBomAaT pacuer |YMeEIOT BEIBOTUTH Oco3HaT

TIPUMECEH. MaccChbl OCHOBHOT'O |CIICACTBHUS U3 OTBETCTBEHHOCTH
BEIeCTBA 10 MacCe |MMEIOIMXCS B YCIIOBHH | YelIOBEKa 3a olIee
BEILIECTBA, 3a0a49d JaHHBIX. omaromoryurie. OpueHT
CoJIepIKaIIero Brigensror HPYIOTCS Ha
OIpEICIICHH YO (hopmabHYIO MTOHUMaHUE TPUIHH
MAcCCOBYIO JIONIIO  |CTPYKTYpY 3a1auu ycrexa B yueOHOM
TIpUMeCeH U Jpyrue JIEATEIHLHOCTH.
MOJU(HUKAITUOHHBIC Ouenmpaior .
paCUeTH ¢ JIOCTUTHYTHIN

HCIOJIL30BaHUEM
ITHUX IMOHSITHMH.

pe3ynbTaT. Beiienstor
Y OCO3HAIOT TO, YTO
YK€ YCBOEHO U YTO
€I11e IIOJUIEXKHUT
YCBOEHHIO, OCO3HAIOT
Ka4ecTBO U yPOBEHb
YCBOEHUS

Yuarcs YCTaHaBJIMBATb




U CPaBHUBATh Pa3HbIE
TOYKHY 3PEHUS, IPEX e
4yeM IpPUHUMATh
pellIeHue U enaTh
BBIOOpP. YMEIOT
CITyIIATh U CIBIIIATh

ApYyT Apyra
19 Pemrenne 3axa4 n IIpoBoasT pacuets! (BoccTranaBimBaroT . [lorpeGHOCTH B
ynpa:KHeHMii 1o 0 N3YYEHHBIM MIPEIMETHYIO CaMOBBIPAXECHUH U
Teme «MaTeMaTn4ecKku TIOHSATHSIM. CUTYAIIUI0, OITMCAHHYIO | CaMOpealu3allly,
€ pacueThl B XUMHUW) B 3ajJla4e, MyTeM COILIMAITEHOM
nepehopMyIMPOBaHUS, |IPU3HAHUM;
YIPOIIECHHOTO OpHUEHTAaIUs B
Iepeckasa TeKcTa, ¢ 0COOEHHOCTSX
BbIACIICHHUEM TOJIBKO COIMaJIbHBIX
CYILECTBEHHOM ISt OTHOILIEHUU U
peleHus 3agauu B3aUMO/ICHCTBHI
uHpopmarwn
IIpenBocxuiaoT

pe3ynbTaT U YpOBEHb
ycBOeHUS (Kakoi Oyner
pe3ynbTat-). CtaBst
yueOHyI0 3a1ady Ha
OCHOBE COOTHECEHHUS
TOT'0, 4TO YK€
U3BECTHO U YCBOEHO, U
TOTr'0, 4TO elIe
HEU3BECTHO

Ornpenensior uenu u
(hyHKIIUM Y4aCTHUKOB,
CIIOCOOBI
B3aMMOJENCTBHSL.
OOMeHnBaloTCA
3HAHUSAMU MEXIY
YIICHAMH TPYIIIIBI IS
TIPUHSTHS

3P PEKTUBHBIX
COBMECTHBIX PEIICHUN.
VYuarcs ynpaBisTe
MOBEICHIEM TTapTHEpa

20| KonTpoJibHasi padoTa
Nel «MartemaTrnyeckue
pacueTbl B XUMHUKNY

IIpoBonsar
MaTEeMaTHIECKIEC
pacdeTsl 1mo
XUMHYECKUM
(hopmyaam.

JeMOHCTpUpYIOT
YMEHHUE ONPEAETIATh

THUIIBI XUMHYECKHX
CBA3EH. YBEPEHHO
MOJIb3YIOTCS
XUMHAYECKON
TEPMUHOJIOTHUEN U
CHMBOJIMKON

YcranaBmmBaroT
MPUYUHHO-
CIIEICTBEHHBICBSI3H.
Crposr noruueckue

[TorpebHOCTE B
CaMOBBIPAXCHUH U
camopear3alim,
COIMAJIEHOM
TIPU3HAHUY;
OpYIEHTAIUS B
0COOEHHOCTSX
COIMAJTBHBIX
OTHOIIICHUN U
B3aMMO/ICHCTBHI




LENU pacCy X ICHUN

YMET IpeACTaBIISTh
KOHKPETHOE
coJiepXKaHue U
coo0wIaTh ero B
MICbMEHHOM U YCTHOMN

thopme

;[BJICHI/ISI, nmpoucxoasimiue ¢ BemecrsaMu
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Pasnenenue cMmeceid.

XapakTepu3yoT U
CpaBHUBAIOT
cmecu. HaspiBaroT
CITOCOOBI UX
paszzaeneHusi.

Br16upatoT ocHOBaHHMS
Y KPUTEPUH JIJIS
CpaBHEHUS, CepHALIUH,
KIIaCCU(PHUKALINT
00beKTOB. M3BIEKAIOT
HEOOXOIMMYIO
UH(OPMAIHIO U3
MPOCITYIITIAHHBIX
TEKCTOB Pa3INYHBIX
*aHpoB. BermonHsroT
yueOHo-
MO3HABATEIIbHBIC
JIEHACTBUSL.

IIpunumarot
MI03HABATEIBHYIO [IENb,
COXPaHAIOT €€ IPH
BBIITOJTHEHUH YUEOHBIX
JIECTBUHN, PETYTUPYIOT
BECh IIPOIIECC UX
BBIITOJTHEHUS U YETKO
BBITOJHSIIOT
TpeOOBaHHS
[I03HABaTEIbHOU
3aIa4H.

PazBuBaroT ymenue
HUHTETpUPOBAThCS B
TPYIILy CBEPCTHUKOB U
CTPOUTH IPOAYKTUBHOE
B3aUMOJIEHICTBHE CO
CBEPCTHUKAMH U
B3POCIIBIMH.
HuTepecyroTcs yyxum
MHEHHEM U
BBICKa3bIBAIOT CBOE.

UcnpiThiBatOT yueOHO-
M103HAaBaTEIbHBIIN
MHTEpeC K HOBOMY
yueOHOMY MaTepHay
U CcrIoco6aM perieHus
HOBOM 3aga4u

22

@unbTpOBaHUE.

IIpuBoasar
[PUMEPBI
UCIIOJIB30BAHHUS
(buIbTpOBaHUS B
JKHM3HU YEII0BEKa.

Brinensior n

(hopMyIHPYIOT
MIO3HABATENBHYIO [IENh

CaMOCTOSITETLHO
(opmympyror
MTO3HABATEIHHYIO €N
Y CTPOSIT IEHCTBUS B
COOTBETCTBHUH C HEM

YMerT caymaTs 1
CJIBIIIATH APYT Apyra

OpueHTupyoTCs Ha
MMOHUMaHUE NPUIHH
ycriexa B yueOHOM
JIESITETbHOCTH.
[IprHMMaIOT IEHHOCTH
MPUPOJHOIO MUpa.
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Ancopbuusi.

XapaKkTepusyoT
a7IcOpOLIMOHHbBIE
CBOWCTBA BELIECTB.

Bribupatot Haubonee
3(hheKkTuBHBIE CTTOCOOBI
pelIeHus 3a/1a4u B
3aBHCHUMOCTH OT
KOHKPETHBIX yCIOBUI

CraBsaT yueOHYyIO
3a/lauy Ha OCHOBE
COOTHECEHUSI TOT'0, YTO
yKe U3BECTHO U
YCBOEHO, U TOT0, YTO
elle HeM3BECTHO

VYuartcs
apryMeHTHPOBATH CBOIO
TOYKY 3pPEHUS, CIOPUTH
U OTCTauBaTh CBOIO
MTO3UIIAIO
HEBPXKICOHBIM JIJIS
OIITOHEHTOB 00pa3oM

Oco3HaT
OTBETCTBEHHOCTh
YeJIoBEKa 3a o01ee
Gnarononyuue.

24

Juctunnsnus.

IIpuBogsr
IIPUMEPBI

AU CTHILISIIHA
JKUIKOCTEN.
XapakTepusyroT
KpHUCTaJNIN3aLUIo U
BbIIIAPUBaHHUE.

W3Bnekaror
HEOOXOIMMYFO
HH(OPMAIIHIO U3
MPOCITYIIaHHBIX
TEKCTOB Pa3IMYHBIX
’KaHPOB. YMEIOT
BLIOMpATH
000011IeHHBIE
CTpaTeruy pelICHUs
3a0a491

Cnu4aroT CBOM Criocod
IEWCTBUSA C DTAJIOHOM.
CocCTaBNIAIOT IJIaH U
ITOCJIEIOBATEIIEHOCTE
nerctBuii. Buocst
KOPPEKTHBBI U
JIOTIOJTHEHMS B
COCTaBJICHHBIE IIAHEI

CnM4aroT CBOM criocod
IEWCTBUSA C DTAJIOHOM.
CoCTaBNIAIOT IJIaH U
ITOCJIEIOBATEIEHOCTE
nencrteuii. Boocsart
KOPPEKTHBBI U
JIOTIOJTHEHMS B
COCTaBJIEHHBIE IUIAHEI

¢ opmupoBanue
[T03HABATEIBHBIX
HUHTEPECOB,
HWHTEIJICKTYaIbHBIX U
TBOPYECKUX
CITOCOOHOCTEMH
yYaImxcs
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IIpakTuyeckasi padora
Ne 4 «Pasgeneuue
cMmecei»

Haomonaror u
OIMCBIBAIOT
XUMHYECKHE
peaKIuu ¢
ITOMOIIIBIO
€CTECTBEHHOI'0

Ilonumarot u
aJICKBaTHO OIICHUBAIOT
SI3BIK CPEICTB
MacCOBOM
uHpopManmy.
OnpenensroT

OpueHTupyroTcs B
HPaBCTBEHHOM
COJICP)KaHUH H CMBICIIC
COOCTBEHHBIX
TIOCTYTIKOB




(pycckoro,

OCHOBHYIO U

POIHOTrO) SI3BIKA M |BTOPOCTETIEHHYIO
SI3bIKA XUMUWY; UH(POPMALHIO.
JIENatoT BBIBOJBI U3 | Y CTAHABJIMBAIOT
pe3yJbTaToB MPUYUHHO-
MIPOBEICHHBIX CJIEJICTBEHHBIE CBSI3U
XUMHYECKUX
9KCIEPUMEHTOB IlpenBocxumator
pe3yibTaT U YpOBEHb
ycBOeHUs (Kakoi Oynet
pe3yibrat-). OCO3HAIOT
KauyecTBO U YPOBEHb
YCBOCHUS
JeMoHCTpupyroT
CIIOCOOHOCTH K
OMIIaTUH, CTPEMJICHUEC
YCTaHaBJIUBATh
JOBCPUTCIIbHBIC
OTHOILLICHUA
B3anMOIIOHUMAaHHUA
26/lIpakTyeckast paGora Hat6mronmatot u ITornmarot u (dhopMmupoBaHHe
Ne5 «Ounctka OIHCBHIBAIOT aJICKBAaTHO OLICHUBAIOT |II03HABATEJIHLHBIX
TTOBapEHHOM COH. XUMHYECKHE SI3BIK CPEJICTB HWHTEPECOB,
peaknuu ¢ MacCOBOH HWHTCJUICKTYaJIbHbBIX U
MTOMOIITBIO uH(popMarmy. TBOPYECKUX
€CTECTBEHHOI'O OnpenenstoT criocoOHoCTEN
(pycckoro, OCHOBHYIO U yYaImxcs
POIHOTO) I3BIKA U |BTOPOCTEIICHHYIO
SI3bIKa XUMUH; uH(popMarmIo.
JeTIAIOT BEIBOABI U3 | Y CTAHABJIMBAIOT
pe3yIbTaToB IPUIUHHO-
IIPOBEACHHBIX CIIC/ICTBEHHBIC CBSI3U
XUMHYECKUAX
IKCIIEPUMEHTOB Ipexsocxumator

pe3yJbTaT U YpOBEHb
ycBOeHUS (Kakoii OyieT
pe3ynbTat-). OCo3HAIOT
Ka4eCcTBO M YPOBEHb
YCBOGHUS

JeMOHCTpUpYIOT
CITOCOOHOCTE K

OMIIaTUH, CTPEMIICHUEC
YCTaHaBJIMBATb
JOBCPUTECIBHBIC
OTHOLICHU A
B3aMMOIIOHUMAaHUA
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XUMUYECKHE PEAKIUU.

3HAaIOT 3aKOH
COXpaHEHHS MacChI
BEIIECTB

Bripensior
0000IIEHHBII CMBICIT U
(hopMaITbHYIO
CTPYKTYPY 3a7a4Hu.
YMeEI0T 3aMEeHSITh
TEPMHUHBI
oTpeeTICHUSIMA

Can4aror croco0 u

TOTOBHOCTB K
paBHONPaBHOMY
COTPYIHUYECTBY




pe3yJbTaT CBOMX
JeHCTBUH ¢ 33JaHHBIM
3TaJIOHOM,
00HapyKHBAIOT
OTKJIOHEHUS ¥ OTIINYHS
OT 3TaJIOHA

YmMeroT Opath Ha ceds
WHHUIIUATUBY B
OpraHu3aIuu
COBMECTHOT'O ACHCTBUSA
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ITpusHaky XUMHUYECKUX
peaxuuii.

Ha3swisaror
TIPU3HAKHU
XUMUYECKUX
peaxuuii.

VYMEIOT BLIBOJIMTH
CIIC/ICTBUSI U3
HUMCIOIIMXCS B YCIIOBUU
3a/a9d TAHHBIX.
OCymIecTBISIOT MOUCK
U BBIJICIICHHE
HEOOXOIUMOI
uHpopmarmm

CamocTosTeNnbHO
(hopMyIHpYIOT
MO3HABATEIHHYIO L1EJTh
U CTPOSIT IEHCTBUSA B
COOTBETCTBUH C HEH

AJleKkBaTHO
HCIIONB3YIOT PEUYEBEIC
CpenacTBa Ui
JICKYCCUH H
aprymMeHTaIui CBOeH
TIO3UIINH.
WHuTepecytorcst 9yxum
MHEHHEM U
BBICKA3BIBAIOT CBOE

¢opmupoBaHue
[T03HABATEILHBIX
HUHTEPECOB,
MHTEJUICKTYaJIbHBIX U
TBOPUYECKUX
CIIOCOOHOCTEH
YUaIIXCs
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MpakTnyeckasi padora
Ne 6 «Kopposus
METaIIIOBY

Ooparienue ¢
11a00paToOpHBIM
000pyIOBaHHEM U
HarpeBaTeNIbHBIMH
npubopamu B
COOTBETCTBHUH C
MpaBUJIAMH
TEXHUKA
0Ee30ITacCHOCTH.
Hao6mronenue
CBOICTB BEIIECTB U
MIPOUCXOJIATIIHX C
HAMHA

SIBIICHUI

BrLnesroT 00bEKTHI U
MIPOLIECCHI C TOUKU
3pEHHUS 1IeJIOT0 U
JacTe. AHATM3UPYIOT
YCIIOBHSI ¥ TPEOOBaHMS
3a1a4n

IIpenBocxuinaroT
BpEMEHHBIE
XapaKTePUCTUKA
JIOCTHKCHHS
pe3ynbTaTa.
OnpenensroT
ITOCJICIOBATEIIFHOCTD
MPOMEXKYTOUHBIX IENEi
C y4€TOM KOHEYHOT'O
pe3ynbTaTa

Ydarcst pa3pemaThb
KOH(JIMKTEI -
BBISIBISITh,
UICHTU(HUIINPOBATH

[IOHUMaHUE IPUYUHBI
ycIexa B CBOer
yIeOHOM
JIeSTEIbHOCTH




1po0JIEMBI, HCKaTh U
OLIEHUBATb
aIIbTePHATHBHEIE
CIOCOOBI pa3pelIeHUs
KOH(JIMKTA,
NPUHAMATH pellIeHUe U
peaIn30BbIBATh €ro
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O06001menne n
AKTyaJIM3anus 3HAHUI
o TemMe «SIBieHus,
TPOUCXOJISIITHE C
BEIIIECTBAMI

IIpennarator
MpejicTaBJICHUE
uH(pOpMAIHU 10
Teme «SIBaeHus,
MIPOUCXOJISIIINE C
BEILIECTBAMHUY B
BHJIE TAOIHIL, CXEM,

OIIOPHOTO
KOHCIICKTa, B TOM
qHCIe ¢
IIPUMCHCHUEM

cpencts UKT

[IpuMeHsIOT MeTO B!
HH(OpPMAIOHHOTO
HIOMCKa, B TOM 4HCJIE C
MIOMOLIBIO
KOMITBIOTEPHBIX
CpEICTB.
CTpyKTYypupyIOT
3HAHUSA

Onpenensitor
110CJIEI0BATENBHOCTD
IIPOMEKYTOUHBIX Lieen
C Y4ETOM KOHEUHOI0
pe3ynbrara. BuocsT
KOPPEKTHUBHI U
JIOIIOJTHEHMUSI B
COCTaBJICHHBIE IIJIAHbI

Berynator B auanor,
YYaCTBYIOT B
KOJUIEKTHUBHOM
00CyKIeHUH podeM,
y4aTcs BIaJCTh
MOHOJIOTHYECKOM U
TUAJIOTHYECKON
(hopmamu peun. YMET
CJIYIIATh ¥ CIBINIATh

ApyT Apyra

MTOHUMaHUE TPUYHHBI
ycrexa B CBOei
y4eOHO
ACATCIIbBHOCTU; YMCHHUE
BECTH JTUAJIOT Ha
OCHOBC paBHOITPaABHBIX
OTHOIIICHUH U
B3aMMHOI'O YBAXKCHUA
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Kountpoannas paGora
Ne2 o reme «SIBnenus,
MIPOUCXONISIINE C
BEIIECTBAMI.

XapakTepusyroT
XUMHYECKUE
peakIuu, ux
TIPU3HAKH.
IIpuBomsar
MIPUMEPBI CIIOCOO0B
pasneneHus
cMmeceil.

YMeroT 3aMeHsTh
TEPMHHBI
OTIpEICTICHUSIMHU.
YMEIOT BLIBOIUTE
CIIEJICTBUS U3
VMEIOIINXCS B YCIIOBUHU
3aJ1a9M JaHHBIX

OCo03HAIOT KAYeCTBO U
YPOBEHb YCBOCHUSI.
O1eHuBarOT
JIOCTUTHYTBIA
pe3ynbTaT

YMeroT npeacTaBiIaTh
KOHKpETHOE
coAepKaHue U
C000IIIaTh €ro B
MHUCbMEHHOHN U YCTHOMN

(hopme

OLIEHMBAaHUE CBOEH
yIeOHOM
IEeITENBHOCTH




Paccka3bpl mo xumun
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Brinarommecs pycckue
YUEHbIE-XUMHKH.

OnuceIBarOT
OCHOBHBIE ATaIlbI
OTKPBITUH B XUMHUH
U YYEHBIX
CIETABIINX 3TH
OTKPBITHSL.

YMerT BeIOUpaTh
CMBICIIOBBIE €TUHHUIIBI
TEeKCTa U
yCTaHABIIUBATh
OTHOIIICHUS MEXKIY
gumu. Co31aroT
CTPYKTYpPY
B3alMOCBsI3ei
CMBICIIOBBIX €UHUI]
TEKCTAa.

CraBsT yueOHYIO
3aady Ha OCHOBE
COOTHECEHHSI TOT0, UTO
y’Ke€ U3BECTHO U
YCBOEHO, ¥ TOT'0, UYTO
eI1e HEM3BECTHO.
IIpenBocxuiaoT
pe3ynbTaT U YpOBEHb
ycBOeHUS (Kakoi Oymer
pe3yabTat?).

YcranaBnmBaioT
pabouue OTHOIIEHMUS,
yuatcs 3pPeKTHBHO
COTPYIHHUYATH U
CIIO0COOCTBOBATH
MIPOAYKTHUBHOU
KOOTIEpaIHH.
[posiBnsiroT
YBaXUTEIHHOE
OTHOIIICHHE K
napTHEpaM, BHUMaHHE
K JIMYHOCTH JIPYTOrO,
aJeKBaTHOE
MEKIIMTIHOCTHOE
BOCIIPHITHE.

MPOSIBIICHHE
MOJIOXKUTEIEHOTO
OTHOIIICHHS K yPOKaM
XMMUH; OIICHUBAHUE
cBOeH yueOHOi
JeSTEIIbHOCTH;
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Moe mrobumoe
XUMHUYECKOE BEILECTBO.

3HAIOT UCTOPHIO
OTKPBITHS,
MOTYYCHHS U
3HAYCHUS
OCHOBHBIX
XUMHYECKAX
BEILIECTB.

AHaNM3UpYIOT yCIOBUS
1 TpeOOBaHUS 3a/1aUH.
IIpuMmensrOT METOIBI
HHPOPMAITMOHHOTO
MIOMCKA, B TOM YHCIIE C
TIOMOIIIBIO
KOMITBIOTEPHBIX
CpEICTB.
CrpykrypupyroT
3HAHUS.

CaMOCTOSITETLHO
(opmympyror
MO3HABATEIBHYIO I1EJTh
Y CTPOSIT IEHCTBUS B
COOTBETCTBHUH C HEH.
CoCTaBNAIOT IJ1aH U
IOCJIEIOBATEHLHOCTD
e CTBUM.

yOeXIEHHOCTh B
BO3MOKHOCTH
MTO3HAHUS PUPOJIBI, B
HE00XOIUMOCTH
pa3yMHOT0
HCITONB30BaHUS
JIOCTUKEHUM HAYKU U
TEXHOJOTUH JUIS
HaTLHEUIITIETO
pa3BUTHS
YEeJI0BEYECKOro
o011IecTBa, yBaKEHHE K
TBOpIIAM HAYKH,
OTHOIIIEHHUE K XMMHUHU
KaK 3JIEMEHTY
00111eYEeI0BEYECKOM
KYJIBTYPbI




Vuyarcs
apryMeHTHPOBATH CBOIO
TOYKY 3pEHUSs, CIIOPUTh
U OTCTauBaTh CBOIO
ITO3UIIAIO
HEBPaXACOHBIM IS
OIIIOHEHTOB 00pa3oM.
ITonumarot
BO3MOKHOCTh
Pa3IUYHBIX TOUEK
3peHusi, He
COBITAJAFOIIHX C
COOCTBEHHOM.
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Uccnenosanus B
00J1aCTH XUMHYECKHAX
peaxuuii.

3HAIOT HCTOPUIO
OTKPBITHS
XUMHUYCCKHUX
peaxuuii.

OCoO3HaHHO U
MIPOU3BOJILHO CTPOSIT
pedeBbie
BBICKA3bIBAHUS B
YCTHOW U MUCHbMEHHON
(dhopme. BeraenstoT u
(hopMyIHpYIOT
npo0Oemy.
YcranaBnmBaioT
[IPUYUHHO-
CJICJICTBCHHBIE CBSI3H.

CraBsT yueOHYyIO
3a/1a4y Ha OCHOBE
COOTHECEHHS TOr'0, YTO
YK€ U3BECTHO H
YCBOEHO, ¥ TOT'0, YTO
€eIIe HEU3BECTHO.
OcCo03HAIOT KAYEeCTBO U
YPOBEHb YCBOCHHUSI.

[IposiBnsiroT
TOTOBHOCTB K
00CYKICHHUIO pa3HBIX
TOYEK 3pCHUS ’
BEIpAa0OTKE 00IIei
(TpynmoBoif) MO3UIUH.
YMEIT CnymaTh U
CIIBIIIIATE APYT APYTa.

yOeXIEHHOCTh B
BO3MOKHOCTH
MTO3HAHUSI IPUPOJIBI, B
HEOOXOIUMOCTH
pa3yMHOT0
HCITOB30BaHUS
JIOCTH)KEHUN HAYKH U
TEXHOJIOTUH IS
JaNbHEHIIET 0
pa3BUTHS
YEJI0BEYECKOI0
o01IecTBa, yBaKeHHE K
TBOpIIAM HAYKH,
OTHOIIEHHE K XMMUHU
KaK 3JIEMEHTY
0011[eYEII0BEYECKOI
KYJIbTYPbI
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