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PABOYAS ITPOT'PAMMA
CPEJHEI'O OBHIEI'O OBPA3OBAHUA
1O XUMHNH

IosicHuTeIbHAA 3aNIUCKA
Pabouast mporpamMmma pazpaboTaHa Ha OCHOBE TPUMEPHBIX IPOrPAMM CPETHET0 OOIIero
o0OpazoBaHusl.
OO6pa3zoBaTENBHBIN MPOIECC OCYIIECTBISIETCS B COOTBETCTBUU C TIEPEUYHEM YICOHUKOB
BXOJISIIUX B (hefepanbHbli epeueHb Y4eOHHKOB.
[TepedyeHb yueOHUKOB €KETOTHO YTBEPIKIAETCS MIPUKA30M JTUPEKTOPOM 00pa30BaATEIHHOM
OpraHusanuu

O0mas xapakTepucTHKa y4eOHOro npeamera

OCHOBHBIMU NIPOOJEMAMU XHMHHU SIBISIFOTCSI M3Y4YEHHE COCTaBa M CTPOEHUS BEILECTB,
3aBHCHUMOCTH MX CBOWMCTB OT CTPOEHUS, KOHCTPYMPOBAHHME BEIECTB C 3aJaHHBIMU CBOWCTBAMU,
MCCIJICJOBAHNE 3aKOHOMEPHOCTEN XMMUYECKUX MIPEBPALICHUN U ITyTEH yIIPaBICHUS MU B LIEJSIX
IOJIy4EeHHUsl BEIEeCTB, MaTepuayoB, sHepruu. IlosTomy, kak Obl HM pa3nUyalUCh aBTOPCKUE
nporpaMMbl M y4eOHHMKM 1O TJIyOMHE TpPAaKTOBKM HW3YYaeMbIX BOIIPOCOB, HX Yy4eOHOE
colepKaHHEe JOJDKHO 0a3upoBaThCsl Ha COJEP)KAHUHM TPHUMEPHOH NPOTPaMMBI, KOTOpOE
CTPYKTYpPUPOBaHO MO TsATH Onokam: MeToabl MO3HAaHUS B XMMHUH; Te€OpeTHYecKHue OCHOBBI
xumun; Heopranmueckass xumus; Opranudeckas xumusi; Xumus U xu3Hb. CopepikaHue ITHX
y4eOHbIX OJIOKOB HaIIPaBJICHO HA JOCTHKEHHUE LeJIel XUMUUECKOro 00pa3oBaHusl.

Henn
Benymumu 1ensiMu nporpaMmsl IBIISIFOTCS:

® MarepualbHOE €IMHCTBO BEIIECTB IIPUPOJIbI, UX TEHETUYECKAs CBA3b;

® [IPUYMHHO-CIEJCTBEHHBIE CBSI3M MEXKJIY COCTaBOM, CTPOCHHMEM, CBOWCTBAMU U
IIPUMEHEHNEM BEILECTB;

® [103HaBacMOCTb 3aKOHOMEPHOCTEN IIPOTEKAHNS XMMUUECKUX PEAKLINN;

e 00BACHSAIONIAS U MIPOTHO3UPYIOIIAs POJIb TEOPETHUECKUX 3HAHUN U1 (PaKTOIOTHYECKOro
MaTepuanga XMMHUH 3JIEMEHTOB;

® [IPEACTABICHUE O XUMHUYECKOM COCJUHEHHHM KaK O 3BEHE B HEIPEPBIBHOW IENHU
NpEeBpalleHUH BEIecTB, 00 Y4aCTHH BEIIECTB B KPYTOBOPOTE€ XUMHUYECKUX HJIEMEHTOB U
B XMMUYECKOU IBOJIIOLUU;

e OOBEKTUBHOCTh M TO3HABAEMOCTh 3aKOHOB NPUPOJAbI- OCHOBA pa3pabOTKU IMPHUHIIMIIOB
YIpaBJIEHUS] XUMHUYECKUMH IPEBPAILIEHUSIMH BEIIECTB, SKOJOTMYECKH Oe30MacHbIX
Croco0OB MX MPOU3BOACTBA M MEPONPHUATUH MO OXpaHE OKpYXKalolled cpelrpl OT
3arpsA3HEHUN;

e B3aMMOCBA3b HAYKW M IPAKTHUKH: MPAKTHKA- ABMKYIIAs CHJIA Pa3BUTHUS HAYKH, a YCIIEXHU
IIPAKTUKU-PE3YNIbTATHI PA3BUTHSI HAYKHU;

® T'yMAaHUCTHUYECKUI XapaKTep XMMHYECKOM HAyKM M XMMHU3alUHA HAapOJHOTO XO3sMCTBA.
WX HanpaBiIeHHOCTh Ha pPeLIeHNe TI00aTbHBIX TPOOJIEM COBPEMEHHOCTH.

3amaun
W3yueHne XMMHUHU B CTapIIei 1IKoJie Ha 6a30BOM YPOBHE HAIPABJICHO HA JOCTH)KEHHE
CIEYIOIINX 3a/au:

* OCBOCHHE 3HAHUU O XMMHUYECKON COCTABIISIFOLIEN €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA,
BAKHEUIINX XUMHYECKUX IMOHATHAX, 3aKOHAX U TEOPHUSX;



* OBJIQJICHHE YMEHUSMHU MPUMEHSATH MOJyYEHHBIE 3HAHUS U1 OOBSICHEHUS pa3HOOOpa3HBIX
XUMHNYCCKUX SIBJICHUU n CBOICTB BCIICCTB, OLCHKU poiin XUMHUHU B pa3sBUTHUU
COBpeMeHHBIXTeXHOHOFI/Iﬁ " MOJIYYCHHUU HOBBIX MAaTCPUAJIOB,

¢ Pa3BUTUC TIO3HABATCIIbHBIX HHTCPCCOB U  HUHTCIUICKTYAJIbHBIX CHOCOGHOCTeﬁ B
mponecceCaMOCTOATCIIBHOT'O HpHOGpeTeHI/I}I XUMHUYECKHUX 3HAHUU C UCIIOIb30BaHUEM PA3INIHBIX
MCTOYHUKOB MH(POPMAIIH, B TOM YUCIIE KOMITBIOTEPHBIX;

* BOCIIUTAaHUE YOKIEHHOCTU B MO3UTUBHON POJIM XMMHHU B KU3HU COBPEMEHHOT0 O0IIeCTBa,
HEOOXOJUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3J0POBBI0 U OKpYXKaloulei
cpene;

* IPUMEHEHUE MOJTYYCHHbIX 3HaHUN U YMEHUH ISl 6€30MacHOr0 UCIOJIb30BAHUS BEIIECTB U
MaTcpHraJioB B 6BITy, CEIBCKOM XO035MCTBE U Ha IMPOU3BOJACTBC, PCHICHUA IMMPAKTUUCCKUX 3a/la4 B
HOBCGHHGBHOﬁ JKU3HH, NPCAYIIPCIKACHUA HBHGHI/II;'I, HaHOCAIIUX BpEA 3J0POBLI0O YCJIIOBCKA U
OKpY>Karollen cperie.

MecTo npeamera B 0a3MCHOM y4eOHOM IJIaHe

®denepanbHbIi 0a3UCHBIN YUEOHBIN IJIaH ISl 00pa30BaTEIbHBIX YUpEeKIeHHH Poccuiickoit
Oenepatun u Ilpumepnas nporpamma oTBOIAT 67 yacoB A 00s3aTEIBHOIO HM3y4YEHMS
y4eOHOro npenMeTa «XUMHUs» Ha 3Tale cpeiHero oouero oopazoBanus Ha 6a30BOM ypOBHE.

B coorBerctBun ¢ yuebHpiM IuianoM I'BOY COIIl c./leBie3epkrHO BBIJIEIEHO O0IIEe
KOJIMYECTBO YacoB B 00beMe 67 gacoB, u3 pacuera 1 yac B Henemo npu 34 ydeOHBIX HEJEIX.

Jns peanuzanuu 6oJiee MOJIHOIO W3YYEHHUS MPEIMETa BHECEHBI U3MEHEHUS C BKJIIOUEHUEM
anieMeHTOB pacmupenus. Pasgen «Opranuueckas XUMHs», U3ydaeMblii B Kypce xumuu 10
KJlacca, yBEJIMYEH Ha 6 4 IO CpaBHEHMIO C NpUMepHOW mporpammoi. i Hero B paboueit
nporpaMMe IpenycMoTpeHo 64 u yuyeOHoro BpemeHu. B 11 kiacce pacumpeHbl pa3fienbl:
«Teopernyeckre OCHOBBI XMMHUW» Ha 254, «Heopranuueckas xumus» Ha 6 4y. Ywucno
MPAKTUYECKUX PabOT HE U3MEHEHO.

OOpa3oBaTenbHbIN IpoLecc 00ecreunBaeTcsl ydeOHMKaMU, y4eOHbIMU
OCOOUSIMH, BXOJAIUMU B (peiepabHbIi IepeueHb YUeOHUKOB.

[lepeueHb y4EOHMKOB €KETOJHO YTBEPKAAETCS MPUKA30M JUPEKTOPA ILIKOJIBI.

[IporpamMa mpenycMaTpuBaeT MpPOBEACHUE PA3IMYHBIX (QOPM  YPOKOB: JIEKIIHH,
7a00paTOPHBIX M TPAKTUYECKUX 3aHATHHA, CEMUHApOB, OOOOMIAIOIIMX YPOKOB; BHEAPEHUS
COBPEMEHHBIX METO/0B OOY4YEeHHs U NeNarornyeckux TexHojorui. OIleHka 3HaHWN U yMEHHUH
00y4aromuxcst MPOBOJUTCS C TOMOIIbI0 CHCTEMbl KOHTPOJIBHBIX paboT Mocie H3ydeHUs
KIIFOUeBbIX TeM Kypca. B 10 kimacce mpeaycMoTpeHO 4 KOHTpPOJIbHBIE pabOThl MO TeMaM:
«YrneBonopoas», «Kuciaopoacoaepxkaiue OpraHUYECKHE COEIUHEHHA», «A30TCOAeprKallue
OpraHMuecKkue coenuHeHus», «MrtoroBas 3a Kypc opraHnuueckoil xumum». B 11 xmacce
IPEeyCMOTPEHbl 4 KOHTPOJIbHbIE paboThl Mo TeMaMm: «CTpoeHHe aToMa U MepuoaAnYecKas
CUCTEMAa XMMHYECKUX DJIEMEHTOB», «(CTpoeHne BellecTBa», «XUMHUYECKHE DPEAKIUN,
«BemectBa u ux cBoiicTBa». IIoMUMO KOHTPOJNBHBIX paloOT, Mporpamma MpeaycMaTpUBaeT
IPOBE/IEHUE MPOBEPOUHBIX Pa0OT TECTOBOIO XapaKTepa Kak CHCTEMY MOATOTOBKH K aTTeCTalluu
yuamuxes 11 kmaccos B popme EI'D.

10 kmacc — 34 y4. yacoB (1 yac B Henem0) - KypCc OpraHMYEeCKOW XUMHUHU, U3 HHUX

TUTAHOBBIX ~ KOHTPOJIBHBIX — PaboT-3,
PaKTUYEKUX paboT — 2.



11 xmacc - 33 y4. wacoB (1 wac B Hememw)- Kypc oOmed XUMHH, U3 HHX
MJAHOBBIX  KOHTPOJBHBIX  PaboT-2,
MpaKkTUYEKuX padbot — 3.

OO0uey4yeOHbIe yMEHNSI, HABBIKH U CIIOCOOBI eSITeIbHOCTH.

PabGouass mporpamma mnpemycmaTpuBaeT (OPMHPOBAHHUE Yy YYAIIUXCS OOIICy4eOHBIX
YMEHUW W HaBBIKOB, YHHBEPCAIbHBIX CIIOCOOOB JEATEILHOCTH W KIIOUYEBBIX KOMIIETEHIUN. B
ATOM HAIPaBJIICHUU MPHOPUTETaMU JUIsl Y4eOHOTO TpeaMmeTa «XHUMHUs» B CTapiied MIKojie Ha
0a30BOM YpOBHE SBJISIFOTCSA: YMEHUE CAMOCTOSITEIbHO U MOTUBUPOBAHHO OPraHU30BHIBATH CBOIO
MO3HABATENIbHYIO JIEATENIbHOCTh (OT MOCTAHOBKHU IIEJIM /10 TOJIYYEHHUS U OLEHKHU Pe3yJbTara);
UCIIOJIb30BAaHUE DJIEMEHTOB MPUYMHHO-CIICJICTBEHHOTO U CTPYKTYPHO-(PYHKIIHOHATHHOTO
aHaJM3a; ONpeIeTICHUE CYIITHOCTHBIX XapaKTePUCTUK N3Yy4aeMOT0 00BhEKTa; YMEHUE PAa3BEPHYTO
000CHOBBIBATh CYXKJICHHUSI, JaBaTh ONpPEACICHUs, NMPUBOANTH JI0KA3aTEIbCTBA; OIICHUBAHUE H
KOPPEKTUPOBKA CBOETO TOBEICHHUS B OKPYXKAIOIIEH Cpejie, BBINOJIHEHHWE B IMPAKTUYECKOMN
JEATeTLHOCTH M B TIOBCEAHEBHOM JKM3HU OSKOJOTHMYECKMX TPEOOBAaHMI, HCIIOJIb30BaHUE
MYyJbTUMEIMHHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJOTUH i 00paboTKH, mepenay,
cucremMarm3anuu  uHGOpMammMH, Cco3daHMs 0a3  JAHHBIX, MPE3CHTAIMM  PE3yJIbTaTOB
M03HABATEJIbHON U IPAKTUYECKON NEATEIbHOCTH.

Pe3yabTaThl 00yueHus
B pesynbprare nuzydeHuu JaHHOTO Kypca XUMUU 00yJaronIuecs JOIKHBI
3HAMb/NOHUMAMb

. Ba)XHEHIIINEe XUMUYECKUE MOHSTHS: BEIIECTBO, XMMHYECKHH DJIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEIIbHbIE aTOMHAas M MOJEKYJSIpHAas MacChl, HOH, aJUIOTPOIUs, H30TOIbI,
XUMHUYECKAs CBSI3b, AJIEKTPOOTPULIATETLHOCTh, BaJCHTHOCTh, CTEIICHh OKUCJICHHS, MOJIb,
MOJIIpHasi Macca, MOJIAPHBIM 00bEM, BEIIECTBA MOJIEKYJISIPHOIO U HEMOJEKYJISIPHOTO
CTPOCHHUSI, PACTBOPHBI, IJEKTPOJIUT U HEIIEKTPOJUT, SJICKTPOJIUTUUYECKAS] JTUCCOLUALINS,
OKHCITUTENIb W BOCCTAHOBHUTEJb, OKHCICHHE M BOCCTAaHOBJCHHE, TEIUIOBOH 3ddekt
peakIuu, CKOPOCTh XHMMHYECKOM peakiMH, KaTajliu3, XHMHYECKOEe paBHOBECHE,
YIIEpOAHBIN CKeNeT, GyHKIIMOHAbHAS TPYIINa, H30MEpHsl, TOMOJIOTHS;

o OCHOBHBIC 3aKOHbl XMUMHH: COXPAaHEHUSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;

o OCHOBHBIE TEOPUM XUMHUM: XUMHUYECKOM CBS3U, DIEKTPOJIUTHUUYECKOM JHUCCOLMALNH,
CTPOEHUS OPraHUYECKUX COCIMHEHNUI;

L4 Ba)KHEHIIIME BEIIECTBA U MaTepHraJibl: OCHOBHLIC MCTAJUIbI U CIUJIAaBbI; CCPHAs, COJIAHAA,
a30THast MW YKCYCHasl KHCJIOTBI; MICJIOYH, aMMHUAK, MHUHCEPAJIbHBIC y,[[06peHI/I$I, MCTaH,
OTHUJICH, alCTUJICH, 66H30J’I, 9TAaHOJI, JKHPBI, MbULIA, TIJIFOKO34d, Caxapo3a, Kpaxmal,
KJI€T4YaTKa, 6CJ'IKI/I, HNCKYCCTBCHHBIC U CUHTCTUUCCKHEC BOJIOKHA, KAYYYKH, IMJIACTMACCHI;

ymembo
. Ha3bIBaTh U3yYEHHBIC BEIIECTBA M0 «TPUBHAIBLHOMN WM MEXIYHAPOIHONH HOMEHKIIATYPE;
. OTIPENIETISATh: BAJICHTHOCTh W CTEMEHb OKHUCICHHUS XUMHYECKHX DJEMEHTOB, THII

XMMHYECKOM CBS3U B COCAUHCHUAX, 3apdl MOHA, XapaKTEp CPCAbl B BOJAHBLIX PACTBOpPAX
HCOPTaHUYCCKUX COG,Z[HHCHHIZ, OKHCJIIUTCIIb U BOCCTAHOBUTCIIb, IPUHAJIC)KHOCTD BCIICCTB
K PAa3JIMYHBIM KJIAaCCaM OPraHUYCCKHUX COCHHHCHHﬁ;

o XapaKTepU30BaTh: AJIEMEHTHl MaJIbIX TMEPHOJIOB MO HMX TOJIOKEHHIO B IMEPHUOIHMYCCKON
cucreme JI.M.MenneneeBa; oOmue XHUMHYECKHE CBOMCTBA META/JIOB, HEMETAILIOB,
4



OCHOBHBIX KJIAaCCOB HCEOPTaHUYCCKUX W OPraHUYCCKUX COCHHHGHHﬁ; CTPOCHUE H
XMMHYECKHE CBOMCTBA HU3YYCHHBIX OPTraHUYCCKUX COGHHHGHHﬁ;

OOBSACHATH: 3aBHUCHUMOCTh CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHHS; MPHUPOAY
XUMUYECKON CBsI3W (MOHHOM, KOBAJICHTHOW, METaJUIMYECKOH), 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peaKIMU U TOJI0KEHUSI XUMUYECKOTO PaBHOBECHS OT PA3JIMYHBIX (PaKTOPOB;

BBIIIOJIHATh XUMHUYECKHM OKCIICPUMCHT I10 PACIIO3HABAHUIO BaKHEHIITHX HEOPTraHUYCCKUX
N OPraHUu4YCCKHX BCUICCTB;

IPOBOJIUTH CAMOCTOATENBHBI IMOMCK XUMHUYECKOW HWH(POpPMAMU C HCIOJIb30BaHHEM
Pa3JIMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJSPHBIX HM3JaHWN, KOMIBIOTEPHBIX 0a3 IaHHBIX,
pecypcoB MHTepHETa); HMCIONB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH Uil OOpabOTKU H
nepesayd XuMu4ecko HHGOopMaIuu 1 ee MpeICTaBICHHs B pa3IUYHbIX (hopMax;

ucnoJjibzoeamo npu06pemenubte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ oesameibHOCmU U
NO6CEOHEBHOIL JCU3HU JJIA:

00BSICHEHUS] XUMUYECKUX SBJICHUH, IPOUCXOIAIINX B IPUPOJIE, OBITY M HA IPOU3BOJICTBE;
OINpEeIETICHUS BO3MOKHOCTH MPOTEKAHNS XUMUYECKUX IPEBPALICHUI B Pa3JIUYHBIX
YCIJIOBHSIX U OLIEHKH UX IIOCIIECACTBUN;
9KOJIOTUYECKH IPAMOTHOIO ITIOBEJCHUS B OKPYKAOLIEH Cpelie;
OLICHKH BIIMSIHUSI XUMHUYECKOIO 3arpsA3HEHUS OKPYKAIOIIEH Cpeibl Ha OPraHNU3M YeJIOBEKa
U JPYTHE )KUBbIE OPraHU3MBI;
0€30MacHOro 00paIeHNs ¢ TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, JIA0OPATOPHBIM
000pynOBaHUEM;
MIPUTOTOBIICHUS PACTBOPOB 33JaHHON KOHIICHTPAIMH B ObITY M Ha IPOU3BOICTBE;
KPUTHUYECKON OLIEHKH JIOCTOBEPHOCTH XUMUYECKOU NH(OpMAaLIMHY, TOCTYNAOIEH U3
Pa3HBIX UICTOYHHUKOB.

TpeboBanus HaIlpaBJICHbI Ha peanu3anuio JeATEIbHOCTHOTO,

MMPAKTUKOOPHUCHTHUPOBAHHOI'O u JIMYHOCTHO OPHUCHTHPOBAHHOI'O IIOAXO0J0B, OCBOCHUC

yqyaumumMucHd HHTeHHeKTyaHBHOﬁ n HpaKTquCKOﬁ ACATCIIBHOCTH, OBJIAACHHUC 3HAHUIMHU U
YMCHUSIMU, BOCTpC6OBaHHHMI/I B HOBCGI[H@BHOﬁ JKU3HH, ITO3BOJLAIOIIMMU OPUCHTHUPOBATLCA B
OKpYy’KarmeM MHUPE, 3HAYUMBIMH Ui COXPaHCHUA oxpy;xaromeﬁ cpeabl U COOCTBEHHOT'O

3JI0POBBSL.

OCHOBHOE COJIEPKXAHUE
10 kmacc (34 yaca)

OPIAHMYECKAS XUMUS (30 u.)

Knaccn@nkaunﬂ N HOMCHKIJIaTypa OPraHU4YCCKUX coeqMHEHMM. XMMHUUYECKHE CBOMCTBA OC-

HOBHBIX KJIACCOB OPTaHUYCCKUX COGI[I/IHCHI/If/'I.

Teopust CTpOCHHSI OpPraHUYECKUX COCIMHEHUH. YTIEpOAHBIM  ckeneT. Paaukaisl.

OyHKIIUOHATBHBIE TPYIIIBL. ['oMoiorudeckuit psia, romoaoru. CTpyKTypHast H30MEpHS.

yl"J'IeBOJIOpO)IBIZ AJIKaHbI, AJIKCHBI W JUCHBI, AJIKMHbLI, apCHBI. HpI/IpOJIHBIe HUCTOYHUKHN

YIJIEBOAOPOAOB: HEPTH U MPUPOIHBIN T'a3.

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC COCIMHCHUA: OJHO- u MHOI'OAaTOMHBIC CIIUPTHI, (I)GHOJ'I,

aJIbACTUIBI, 0 JHOOCHOBHBIC Kap60HOBBIC KHUCJIOTHI, CIIOXKHBIC B(I)I/IpLI, JKUPLI, YITICBOABI.

A3zoTconepikalue COeAMHEHNS: aMUHBI, aMUHOKHUCIIOTHI, OCTTKH.
[Tonumepsl: IacTMacChl, Kay4yKHd, BOJIOKHA.
Hemoncmpavyuu




[TpumepsI yTriieBoIOPOIOB B pa3HbIX arperaTHbIX COCTOSHUAX (TIponaH-OyTaHOBas CMECh B
3aKuranke, OeH3uH, mapapuH, achanbT).

[Tonydenue THICHA U allETUIICHA.

KauecTBeHHBIC peaKIy Ha KPATHBIC CBS3H.

J1abopaTOpHBIC OIBITHI

3HaKOMCTBO C 00pa3laMH IUIACTMACC, BOJIOKOH M KaydyKOB (paboTa ¢ KOJUICKIIUSAMH).

3HaKOMCTBO C 00pa3liaMH IPUPOIHBIX YIIIEBOIOPOIOB U MPOJYKTAMHU MX IIepepadOTKH
(paboTa ¢ KOJUICKIIUSIMH ).

3HaKOMCTBO C 00pa3laMH MHUIIEBBIX, KOCMETUYECKUX, OMOJIOTHYECKUX M METUIIMHCKUX 30JIeH
U TeNei.

N3rorosieHue Moaenei MOJIEKyJl OpraHU4eCKUX COCIMHEHUM.

OOHapyxeHue HeNpeaeIbHBIX COSIMHEHUN B )KUIAKUX HEPTETPOAYKTaX U PACTHUTEIHHOM
Mmacie.

KavecTBeHHBIE peakIIuy Ha allbJEeTH/Ibl, MHOTOATOMHBIE CIIUPTHI, KpaxMajl v OeNKH.

[TpakTHueckue 3aHsATUS

Wnentudukanus opraHuyecKux COeAMHEHUH.
PacrnioznaBanue miactMacc U BOJIOKOH.
XUMUSA U XKU3Hb (3 4.)
Xumust 1 370poBbe. JIekapeTBa, pepMeHThI, BUTAMUHBL, TOPMOHBI, MUHEPAIbHBIE BOJIBI.
[IpoGnemsl, cBsi3aHHBIE C TPUMEHEHUEM JIEKAPCTBEHHBIX MPENapaToB.
Xumus B TOBCEAHEBHOM >ku3HU. Mororue u unctsamue cpeactaa. [IpaBuia 6e3omnacHoi
paboThI CO cpeIcTBaMH OBITOBOW XUMUH. BBITOBass XUMUYECKasi TPAMOTHOCTb.

JlemMoHCTpanuu

OO0pa31bl JIeKapCTBEHHBIX MTPENapaToB U BUTAMHHOB.

OO0pa31bl cpeACcTB TUTHEHBI U KOCMETUKHU.

JIaGopaTOpHBIE OIBITHI

3HAaKOMCTBO C 00pa3amMu JIEKapCTBEHHBIX MPEnapaToB JOMAITHEH MEIUIIMHCKONW alTeUKH.

3HaKOMCTBO ¢ 00pa3laMy MOIOILIUX M YUCTALIMX CpeACTB. M3ydeHne HHCTPYKIUI 110 UX
COCTaBy U MPUMEHEHHUIO.

OCHOBHOE COJIEPXAHUE
11 kaacc (33 yacoB)

METObI TIO3BHAHUSA B XUMUMU (1 4.)
Posb akcniepuMenTa u Teopum B XuMuK. MoIeTMpoOBaHUE XUMUYECKUX IPOLIECCOB.
[Hemoncmpayuu

AHanu3 U CUHTE3 XMMHUYECKUX BEILECTB.

TEOPETUYECKUE OCHOBbBI XUMUMU (16 u.)

CoBpeMeHHbIE MPEACTABIEHUS O CTPOEHUU aToMa.

Atom. M3otombl. ATOMHBIE OpOWTaNM. DJIEKTpOHHAs KiacCU(pUKaIuUs >JIEeMEHTOB (S-, P-
aneMeHThl). OCOOCHHOCTH CTPOCHHMSI DIIEKTPOHHBIX 000JI0UEK aTOMOB MEPEXOTHBIX AJIEMEHTOB.
[lepnonnueckuil 3aKOH M MEPUOAUYECKAs CUCTEMA XMMHUYECKHX 3JeMeHToB J[.M1.Menneneena,
UX MHUPOBO33PEHUYECKOE U HAYUYHOE 3HAUCHUE.

Xumuueckasi cBsi3b. KoBaJleHTHas CBsi3b, €€ Pa3HOBUIHOCTH M MEXaHHU3MbI 00pa30BaHUS.
CreneHb OKHUCIIEHUS W BAJIEHTHOCTh XUMHYECKHX 3yIeMeHTOB. MoHHas cBsa3b. KaTtuonsl u
aHMOHBL. MeTauueckas cBA3b. BojmoponHas cBsa3b, €€ pojb B (OPMHUPOBAHUU CTPYKTYp
6uomnonuMepoB. Ennnas npupoaa XMMHUUECKHUX CBSI3EH.



BemectBo. KauecTBeHHBIN 1 KOJMYECTBEHHBIM COCTaB BEECTBA. BelecTBa MOJIEKYJISIPHOTO
Y HEMOJIEKYJIIPHOTO cTpoeHus. Kpucramnmueckue pemerku.

[TprunHB MHOTOOOpPA3us BEIIECTB: U30MEPH S, TOMOJIOTHS, aJUIOTPOIIHSL.

YucTsle BemecTBa U cMecu. CriocoObl pa3ielieHusl CMeceil U MX UCTOJIb30BaHue. SIBIeHHs,
MPOUCXOMASIINE TPU PACTBOPEHUU BEIIECTB — pa3pylIeHUE KPUCTAJUIMYECKOM pEeIIeTKH,
mubdy3us, Auccoualys, ruapaTams.

HcTtunnabie pactBopbl. CriocoObl BRIPpaXKEHUS KOHLIEHTPALUK PACTBOPOB: MacCOBast 10JIs
pacTBOpPEHHOro BellecTBa. Jlucconmanusi 3JIEKTPOJIUTOB B BOJHBIX pacTBopax. CuibHBIE U
CJ1a0ble AMEKTPOJIUTHI.

[TonsiTve 0 KOJUIOMAAX U X 3HAYCHHE (30JIM, TEIIH).

Xumnueckue peakuumu. Kiaccupukamyss XHMHYECKUX pEakUuil B HEOPraHUYECKOW H
OpPraHMYecKON XMMHUHM MO Pa3JWYHbIM Tpu3zHakaM. OcoOEHHOCTH peakuuil B OpPraHu4ecKoi
XUMUU.

Peakiiun noHHOTO OOMEHa B BOAHBIX pacTBOpax. [ MAPOIN3 HEOPraHUYECKUX U
OpraHMYecKux coeauHeHui. Cpena BOJHBIX PAcCTBOPOB: KHCJAs, HEUTpaibHas, IIEJIOYHAs.
Bonopoansrii moka3zaresns (pH) pactBopa.

TennoBoi 3 PeKT XMMUIECKOMN peaKIuu.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU. DIIEKTPOJIM3 PACTBOPOB U PACILIABOB.
IIpakTHuecKkoe MPUMEHEHNE AIEKTPOIIU3A.

CKOpOCTh peakiuu, ee 3aBUCUMOCTb OT Pa3InYHbIX (hakTopoB. KaTanmuzaTopsl 1 KaTanms.
[IpencraBienue o pepMeHTaX, KaKk OMOIOTHYECKUX KaTalIn3aTopax OEIKOBON MPUPOJIBI.

O6parumocTh peakiuil. XUMHUYECKOE PABHOBECHE U CTIOCOOBI €r0 CMEIIECHHUS.

Lemoncmpayuu

Mopenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUNIMYECKUX KPUCTAJUIMYECKUX PELIETOK.

Mopenu MOEeKyJ H30MEPOB U TOMOJIOTOB.

[Tonydenue annotTponHbix Moaudukaimii cepsl u dpocdopa.

PacTBopeHune okpanieHHBIX BemecTB B Boje (cyibdara menu (1), mepmanranaTta kaums,
xsopuaa xenesa (111)).

3aBUCUMOCTb CKOPOCTH peaKLUu OT KOHLIEHTPALUU U TEMIIEpPaTypBhI.

PasnoxxeHne nepokcua BoJopoia B IPUCYTCTBUM KaTanu3aropa (okcuaa mapradma (IV) u
dbepmenTa (kKaTanasbl).

OO0pa31bl NHUIEBBIX, KOCMETUYECKUX, OMOIOIHYECKUX U MEAULIMHCKUX 30JIeH U reliel.

O¢dext Tunnans.

JIaGopaTopHbI€ ObITHI

Omnpenenenue xapakTepa cpebl pacTBOpa ¢ HOMOILBIO YHUBEPCATBHOTO MHIUKATOPA.

[TpoBenenune peakiuit HOHHOTO OOMEHA JJIs XapaKTEPUCTUKU CBOWCTB JIEKTPOJIUTOB.
HEOPTAHUYECKAA XUMUA (14 4.).

Krnaccudukanys HeopraHMueckux CoeMHEHNH. XMMHUUECKHE CBOIICTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COECTMHECHMI.

Mertasibl. DIeKTPOXUMHUYECKHUH psii HanpshkeHui Metanios. OOme crnocoObl NOTydYeHUs
metasuioB. [Tonarue o koppo3uu metamioB. CriocoObl 3alIUTHI OT KOPPO3UH.

Hemerannsl. OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUITMYHBIX HEMETAJJIOB (Ha
npUMepe BOJOpOJa, KUCIOPOJa, TaJoreHoB W cepbl). OOmas XapakTepUCTHUKA MOATPYIIIIHI
rajoreHoB (0T ¢ropa 10 noja). biaropoaHsie rassi.

Lemoncmpayuu

OO0pa31bl METAJUIOB U HEMETAJIOB.

Bo3sronka nona.
N3rorosneHne HOIHON CIIMPTOBOM HACTOMKHU.



B3anmMHOE BBITECHEHUE TAJIOTEHOB M3 PACTBOPOB UX COJIEH.

OO0pa3upl METAJUIOB U UX COCTUHEHUH.

I'openue cepsl, hocdopa, xene3a, MarHus: B KUCIOPO/IE.
B3anmonaeicTBre MEIOYHBIX U HMIEJT0YHO3EMETBHBIX METAJIIIOB C BOJOM.
B3anmoneicTere Meau ¢ KUCIOPOAOM U CEPOil.

OMBITHI 110 KOPPO3UH METAJUIOB U 3aIIUTE OT HEe.

Jlabopamopmvie onvimuol

BiaumopeiicTBue IMHKA U Kele3a ¢ pacTBOPaMH KUCIIOT U IIeJI0ueH.

3HAKOMCTBO ¢ 00pa3laMy METAIJIOB M UX pyaaMu (padoTa ¢ KOJUICKITUIMH).

3HAKOMCTBO ¢ 00pa3liaMi HEMETAJJIOB U UX MPUPOJHBIMU COeTMHEHUSIMU (paboTa ¢ KO-
JISKITUSMHU ).

Pacnio3naBanue XJI0pua0B U CylIb(haToB.

IIpakmuyeckue 3anamus

[Tomryuenue, coOnpanue 1 pacrio3HABAHKE Ta30B.
Pemenue sxcriepruMeHTaIbHBIX 3a1a4 10 TeMe «MeTauibl 1 HEMETaJUTbD).
Nnentudukanus HeOpraHnIeCKUX COCTMHECHHM.

XUMUSA U XKU3Hb (2 4.)
[TpoMBINIIICHHOE TIOTYyYeHUE XUMUYISCKUX BEIIECTB HA TPUMEPE TIPOU3BOICTBA CEPHON KHUCIIOTHI.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl U €T0 TOCIICICTBU.

TemaTnueckoe pacnpeaeJacHue 14acoB
H3yYaeMbIX pa3jiejioB U TEM 110 roaamM oﬁyqennﬂ

Ne Paszpensl KonnyecTBo yacos
/i Kypca [TpumepHas Pabouyas nporpamma
roCyJ1apCTBEHHAs 10 11 WUTOTO | IPUMEYaHHUS
nporpaMma KJacc | KJacc
| | Metoas! no3HaHus B 2 1 1 2
XUMHHU
Il | TeopeTnyeckre OCHOBBI 18 - 16 18
XUMHHU
Il | Heopranuueckast Xumust 13 - 14 19 Pacumpenue 3a
CUET pPe3epBHOTO
BpEMEHHU
IV | Oprannyeckue BemecTBa 25 30 - 31 Pacumpenue sa
CYET PE3EPBHOTO
BPEMCHU
V | XuMus v )Ku3Hb 5 3 2 5
Bcero yvacos 67 34 33 67
Pacnpenesnenue cogep:kaHus NPUMEPHOM IPOTPAMMbI
B KAJCHIAPHO-TEMATUYIECCKOM IIJIAHUPOBAHUMA
10 imacc (1 4. B HEzEIIO)
Kon-Bo Kon-Bo

TeMbl IIIaHUpPOBaHUS Temsbl paboueit mporpaMMel

qac. gac.




1 MeTtoabI I03HaHUS B XUMUU 1 MeTtoabl NO3HAHUSI B XUMUU 1
2 Teopusi XUMHUUECKOTO CTPOEHUS 4
OPraHUYECKUX COCTUHEHUN
3 YTI1eBOAOPOIBI U UX MIPUPOTHBIE 10
VCTOYHUKHU
Kucnoponacoaepxaine
POACOACPAIL Opranuueckast XUMHSI. 25
4 OPTraHUYECKHE COCTUHCHHS U UX 9
HUCTOYHUKH
A3o0TcozeprKalue OpraHu4eckue
5 COENUHEHNS Y X HaX0XKIECHUE B 7
JKMBOW NIPUPOJIE
6 XUMHS U KU3Hb. 3 XUMUS U )KU3Hb. 3
Peseps - Peseps 6
Bcero
34 35
9acoB
Pacnpenesnienue cogep:kaHus NPUMEPHOH MPOTrPaAMMBbI
B KAJCHIAPHO-TEMATHY€C€CKOM IINIAHUPOBAHUMA
11 xmacc (1 4. B Henemo)
Kou-
Koui-Bo .
TeMbl MIaHUPOBAHUSA qac Tembl MpUMEPHON TPOTrpaMMBbI BO
) yac.
1 MeTo/1bl TI03HAHUS B XUMUM 1 MeTo bl TO3HAHUS B XUMUH 1
Crpoenus aroma. CTpoeHue
TeopeTnueckrue 0CHOBBI
2 BelecTBa. XUMHUUECKUE 16 18
XUMHH
peaxIuu.
3 OCHOBHBIE KJIacChI
HEOPraHUYECKUX COEAVNHEHUN 14 Heoprannueckas xumus. 13
Mertamibl. HemeTamibl.
4 XUMHS U KU3Hb. 2 XUMUS ¥ )KU3Hb. 2
Peseps 1
Bcero
33 35
4acoB
IIpakTnyeckasi 4yacTb
10 kmace
(6a30BbIif ypoBeHb, | 4. B HEJETIO)
Ne ®OopMBI KOHTPOJIA
/1 Tema Konuuec
TBO KoHTponbHbIe paboThI [IpakTudeckue paboThI
9acoB
I Merto1bl O3HAHUSA 1
B XUMHH




Il | Opranuveckas 30 Nel «YraeBogopoap» Nel. Pacniosuasanue
XUMHSA Ne2 «Kucnopoaconepxaiiye | miacTMacc U XUMUYECKHUX
OpTaHHYECKHE BEIICCTBA BOJIOKOH.
Ne3 «AzoTconepxaiine No2. nentudukamus
OpTaHHYECKHE BEIICCTBA» OpPTaHMYECKUX BEIICCTB
Il | Xumus u )ku3Hb 3 - -
HUTOTO 3449

11 xnacc

(6a30BbIif ypoBeHb, | 4. B HENETIO)

No DopMBbI KOHTPOJISI
n/m Tema Komunuec
TBO KoHTposibHBIEC PabOTHI [IpakTrueckue paboThI
4acoB
| Metoab! To3HaHUS 1 - -
B XMMHH
Il | Teopernueckue 16 Nel Crpoenue aToma. -
OCHOBBI XUMHU CtpocHue BEIIeCTRA .
XHUMHYECKUE PEAKITUN
11 | Heopranuueckas 14 Ne2 BemecrtBa u ux Ne 1. [Tonyuenue,
XUMUSA CBOMCTBa cobupanue u
pacro3HaBaHKE ra30B
M3y4YECHHUE UX CBOMCTB
Ne2 Penrenune
AKCIIEPUMEHTAIIbHBIX
3a7a4 1o TeMe «MeTalibl
Y HEMETAJUIBI».
Ne3 Mnentudukamnus
HEOPTaHMUYECKUX
COCIUHCHUH
IV | Xumus u )Ku3Hb 2 - -
334

Kpurtepuu oueHKH YPOBHS 3HAHUMN yUAIIMXCS

Pe3yHBTaTBI 06yquI/15{ XHUMHUHU OOJI’)KHBI COOTBCTCTBOBATH 06H_II/IM 3aia4aM IpeamMeTa u
Tpe6OBaHI/I5{M K €T0 YCBOCHHUIO.

Pe3y.HI>TaTLI O6y‘{eHI/I$I OIICHUBAIOTCA II0 MATHOA/UIBHON CHCTEME.

YUUTBIBAKOTCA CICAYIOINEC KAYCCTBECHHBIC ITOKA3aTCJIN OTBCTOB!

* TTyOnHA (COOTBETCTBUE U3YUECHHBIM TEOPETUUECKUM 0000 IICHHSIM);

IIpu ouenke

*0CO3HAHHOCTh (COOTBETCTBUE TPeOyeMBIM B MPOTrpaMMe yYMEHUSM MPUMEHSTH MOIYYEHHYIO

UHPOPMAIIHIO);

*IIOJIHOTA (COOTBETCTBHUE 00BEMY MPOTrpaMMbI U HH(OpPMALIUU yIeOHUKA).

HpI/I OLCHKC VYYUTBIBAKOTCA HYHUCIO W XapPaKTEp OIIMOOK (CyIJ_[CCTBCHHBIX nin

HECYIIECTBEHHBIX).

Cy1ecTBeHHBIE OITUOKH CBSI3aHBI C HEOCTATOYHOM TITYOMHON U OCO3HAHHOCTHIO OTBETA

(manpumep,

YUYEHUK HEMpaBWJIbHO YyKa3al OCHOBHBIE

MIPU3HAKKA  TTOHATHUH,

SIBJICHUH,
10




XapaKTepHbIE CBOWCTBA BEIECTB, HEMPABMWIBHO CHOPMYIUPOBAT 3aKOH, MPABHIO U T.JA. HIU
VYEHHK HE CMOT MPUMEHUTh TEOPETHUYECKHE 3HAaHUSA [JIs OOBSCHEHUS W TPEACKA3aAHUS
SIBIICHUH, YCTAHOBJICHHS MPUYMHHO-CICACTBCHHBIX CBS3€H, CpaBHEHHS H KiacCUPUKAIUN
SIBJICHUM | T. 11.).

HecymecTBeHHbIe OMMOKN OMPEEISIFOTCS HETIOTHOTOW OTBETa (HApUMEp, YITYIICHHE
U3 BHJIa KaKOro-1u0O HeXapakTepHOro (akTa NpU ONMCAHWU BEIIeCTBa, mporecca). K Hum
MOJKHO OTHECTH OTOBOPKH, OITUCKH, JAOIYIIEHHBIC [0 HEBHUMATEIHHOCTH (HApuMep, Ha JBa U
Oosiee ypaBHEHUI peakluil B IMOJHOM MOHHOM BHJE JIOMYIICHA OJHA OMMOKa B 0003HAUYCHUH
3apsia HoHA).

PesynbTaTel 00y4eHHS TIPOBEPSIOTCS B MPOIECCE YCTHBIX M THCHbMEHHBIX OTBETOB
yYaIUXCsl, a TAK)KE TIPH BBITIOJIHEHUH UMU XUMHYECKOT'0 SKCIIEPUMEHTA.

O11eHKA YCTHOIO OTBETA

Oyenka «5»:

* OTBET MOJIHBIA U MPABUIIbHBIM HA OCHOBAHUYU W3YYEHHBIX TEOPHIL;

* MaTepuajg H3J0KEH B OINPECICHHON JOTMYECKOM IMOCIeI0BaTEIbHOCTH, JUTEPATYPHBIM
SI3BIKOM;

* OTBET CAMOCTOSITEIIbHBIM.

Ouyenka «4»:

* OTBET IOJIHBIM U IIPABUJIbHBIA HA OCHOBAaHUY M3YYEHHBIX TEOPUH;

* MaTepuai U3JIOKEH B ONPEIEICHHON JOTMUECKOM NOCIe10BaTENbHOCTH, IPU STOM JOMYIIEHbI
JIBE-TPU HECYILIECTBEHHBIE OLITUOKY, UCTIPABICHHBIC MO TPEOOBAHUIO YUUTEIS.

Oyenka «3»:

* OTBET TOJHBIA, HO MPHU ITOM JONYIIEHA CYIICCTBCHHAs OIIMOKA WJIM OTBET HEIOJIHBIN,
HECBSI3HBIN.

Ouyenka «2»:

* IpU OTBETE OOHAPYXEHO HEIMOHWMAaHUE YYallMMCS OCHOBHOTO COJACpKaHUS Yy4yeOHOTO
MaTepuana Uiu JOMYIIEeHbI CYIIeCTBEHHbIE OMUOKH, KOTOPbIC YUalllUics HE MOXKET UCIPABUTH
MIPU HABOJSLIUX BOMPOCAX YUUTEIIS.

OneHka NMCbMEHHBIX paﬁoT

Ouyenka IKcnepumenmanbHblX yMeHUl

OneHka CTaBUTCS Ha OCHOBAaHWW HAONIOJCHUS 3a YYAIIUMHUCA W TUCBMEHHOTO OTYeTa 3a
paborty.

Ouyenxa «5»:

* paboTa BHIMIOJHEHA MOJHOCTHIO M MPABUIILHO, CIEIAaHbI PaBUIIbHBIC HAOIIOICHUS U BBIBOJIBI;
* HKCIIEPUMEHT OCYIIECTBIIEH IO TUIAHy C YYETOM TEXHUKH 0€30MacHOCTH M TPaBUI pabOTHI C
BEIIECTBAaMU U 000PYy/I0BaHUEM;

* MPOSIBJICHBl ~ OPraHU3AIMOHHO-TPYAOBBIE yMeHHUs  (TOIIEPKUBAIOTCS YHCTOTa pabodero
MeCTa M MOPSA0K Ha CTOJIe, DKOHOMHO UCIOJB3YIOTCS PEAKTUBHI).

Oyenka «4»:

* paboTa BBIMOTHEHA MTPABUIIBHO, ClIeTIaHbl IPABWIIbHBIE HAOIIOIEHUSI U BBIBOJIBI, HO TIPH STOM
AKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO WM JIOMYIIEHBl HECYIIECTBEHHBIE OIMMOKU B paboTe ¢
BeIleCTBaMU U 000PYy/I0BaHHEM

Oyenxa «3»:

* paboTa BBIMOJHEHA MPABWJIHPHO HE MEHEE YeM HAIOJIOBHHY WJIM JIOMYIIEHA CYIIECTBEHHAs
omurOKa B X0JIe IKCIIEPUMEHTa, B 00BbsICHEHUH, B 0pOpMIIEHHH paOOThI, B COOIIOICHUH TTPABIIT
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TEXHUKH 0€30MacCHOCTH MpH pabOTe ¢ BEMIECTBAMH U 000pYIOBaHUEM, KOTOpas HCIPaBISETCS
10 TpeOOBAHUIO YUUTEIIS.
Oyenka «2»:
* nomnyiieHsl aBe (1 0oliee) CylecTBEHHBIC OMIMOKN B XOJ€ IKCIEPUMEHTA, B OOBSICHECHUU, B
opopmieHnn paboTHl, B COOMIONEHUHM TMpPaBWJI TEXHUKH Oe3omacHocTH npu pabore ¢
BEIIECTBAMU M O0OPYJOBAaHUEM, KOTOPBIC Y4YalIMHCS HE MOXKET WCIPaBUTh JaXe II0
TPeOOBAHUIO YUUTEIIS.

OueHka YMEHHI peliaTh JKCIePUMEHTAJbHbIC 3a1a4H

Ouyenxa «5»:

* [JIaH PEIICHUS] COCTABIICH IIPABHUIILHO;

* MPABUIBLHO OCYIIECTBIIEH MOJ00P XUMUUYECKUX PEAKTHBOB H 000PYI0BAHUS;

* JIaHO TOJTHOE OOBSCHEHUE U C/ICTIaHBI BHIBOJIBI.

Ouyenxa «4»:

* [UTaH PEIIEHUs COCTABJICH MPAaBUIBHO;

* MPAaBWIBHO OCYIICCTBICH MOJAOO0P XUMHYECKHX PEAKTUBOM M OOOpYIOBaHHUS, MPH ITOM
JOITYIIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OMUOOK B OOBSICHEHUH U BHIBOJAX.

Oyenka «3»:

* [JIaH PEIICHUS] COCTABIICH IIPABUIILHO;

*IPaBUJILHO OCYIIECTBJICH MOJ0Op XMMHUYECKUX PEAKTUBOB M OOOPYAOBAaHHUS, HO JOMYIIEHA
CYILECTBEHHAs OIHUOKA B OOBSICHEHUH U BHIBOJAX.

Oyenka «2»:

* nomymieHsl 1Be (1 Oosee) omMOKK B IJIaHE PEIICHUs, B OJ00PEe XUMHUECKUX PEaKTHBOB H
000pynoBaHUsl, B OOBSICHCHUH U BBIBO/IAX.

OneHka YMeHMH peliaTh PACYETHbIE 3a1a4H

Oyenka «5»:

* B JIOTHYECKOM pACCYXXICHHH W PELICHMH HET OIIMOOK, 3ajaua pelieHa paluoHaIbHBIM
CIIOCO0OM.

Ouyenxa «4»:

*B JIOTHYECKOM PACCYXKJICHUU W PEIICHUH HET CYIIECTBEHHBIX OMIMOOK, HO 3ajada perieHa
HEpaIMOHAIBHBIM CIIOCOOOM WJIH IOMYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OITHUOOK.

Oyenka «3»:

*B JIOTUYECKOM PACCYXJICHHHM HET CYIIECTBEHHBIX OIIMOOK, HO MOMYyIEHAa CYIIeCTBEHHAs
omrOKa B MaTeMaTHYECKUX pacyeTax.

Oyenka «2»:

*HIMEIOTCS CYIIECTBEHHBIC OMIMOKH B JIOTHYECKOM PACCYKJICHUH U B PEIICHHH. .
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