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IHosicHUTE/ILHAS 3ANMHUCKA

Pabouas nporpammMa cocrasiieHa Ha OCHOBE CJENYIOWNX JOKYMEHTOB!
1. 3axoH MuHucrepcTBa 00pasoBaHus U Hayku Poccuiickoii @enepaumu ot 26.12.2012r.
Ne273-D3 «O06 obpasosanuu B Poccuiickoii @eaepaunuy;
2. denepanbHbll TOCYAAPCTBCHHBIM 00PAa30BATENBHBIN CTAHAAPT CPEAHErO OOWEro 00pa3oBaHUs
(3aperucrpuposan B MuHtocte Poccun 07.06.2012 N 24480);
3. denepanbHblii nepeueHb yueOHHUKOB, PeKOMEHIOBAaHHBIX (monyweHHbix) MO u naykn P® x
MCTIONBb30BAHHIO B 00pa30BaTENbHOM MPOLIECCE B TEKYLUEM YIEOHOM rony;
4. YueOnstii nian MBOY COIII Ne 3 r. BopoauHo
5. TpeboBaHMs K OCHALEHMIO O0Pa30OBATENBHOIO MpPOLECCa B COOTBETCTBUM C COAEPKATENbHbLIM
HamoHeHUEM yuebHbIX npeameros @I'OC;
6. OOI1 OO0 MbOY COL Ne3.
7. TMporpamma kypca xumuu mis 11 knacca oOweoOpa3oBarenbHbix yupexaeHui Ky3Henmosoi
HE., Turosoii WM. w gp. nns oOweodpa3oBaTeNbHbIX  YUPEIKAEHUH, PEaNU3YIOLINX
o0pa3oBaTeNbHble  MpOrpaMMbl  oO0llero  o0pa3oBaHMS M MMEIOLMX  TOCYJ1apCTBEHHYHO
aKKPeaUTALMIO.
IIporpaMma paccunTaHa Ha | 4ac B HENENMO HA MPOTSHKEHUH Y4eOHOTO rona.
JaHHast nporpaMma o XUMHH BBIIOJHACT ABE OCHOBHBIC (DYHKIIMHU:
HudopmaunoHHo-meToanueckasi GyHKLHS M0O3BOJAET BCEM YUACTHHKAM 00Pa30BaTENbHOIO
mpouecca MNONyYHUTb TPEACTaBIEHHE O LeNsX, comepykanuyn, odweil crparernn oOyveHus,
BOCIIMTaHUS M Pa3BUTHS yuaLIUXCSI CPEACTBAMU AaHHOTO yueOHOTO npeaMeTa.
Opranu3anHoHHO-NVIAHHPYIOMAsA QYyHKUUSA NpeaycMaTPUBAET BblENEHHEe 3TANOB 00yUeHMs,
CTPYKTYPHPOBAHHUE Y4¢OHOTO MaTepHaa, ONPENCICHUE er0 KOMHYCCTBEHHBIX U KAUECTBEHHBIX
XApaKTEPUCTUK HA KAKIOM M3 3TalOB, B TOM YHCIIE U COACPKATEIBHOIO HAIOITHEHUS
MPOMEKYTOUHOM aTTECTALUU YIALLIXCSL.

B ofy4ennn xuMun 60mb1I0E 3HAYEHHE HMEET SKCIEPUMEHT. AHANH3UPYS PE3YIbTAThI MPO-
BEIEHHbIX OMbITOB, yyaliuecs yOeKIat0TCs B TOM, YTO T€ WIH UHbIE TEOPETHYECKUE NPEACTaB-
JIeHUs! COOTBETCTBYIOT WJIH MPOTHBOPEUAT pealbHOCTH. TONBKO OCYLIECTBISAS X UMUUECKHI IKC-
NEePUMEHT, MOXXHO NMPOBEPUTH JOCTOBEPHOCTh NPOTHO30B, CAENaHHbIX HA OCHOBAaHWHU Teopun. B
npouecce 3KCIepUMEHTAIbHOI paboThl yuallinecs IPHOOPETAOT OMBIT MO3HAHMS PealbHOCTH,
SIBIIOLUMIACS BRXKHBIM 3TanoM (GopMHUPOBAHUS Y HUX YOex1eHNi, KOTOpPbIE, B CBOK QUepe/ib,
COCTaBJISAIOT OCHOBY HAy4HOTO MUPOBO33PEHMUSI.

Peanusauus ykasaHHbIX Leseli cTana BO3MOXHA NPU OCHALLEHHUH LIKOJIbHOTO KaOWHeTa
XMMUHU COBpeMEHHbIMU TpubopaMu 1 odopyaoBaHueM. TaKUM HHHOBALMOHHBIM 0DOpYAOBaHHEM
siaeTcs « Touka poemay. icnonp3oBaHue 5Toro 000pyaoBaHUs MO3BOJSIET KAYECTBCHHO
HU3MEHHUTB IPOLecC 00y4eHHUs XUMHH. KONMHYECTBEHHBIE SKCIIEPHMEHTHI MO3BOJIAT HONYYaTh
OOCTOBEPHYH MH(POPMALIMIO O MPOTEKAHHH TEX WIIH MHBIX XHMHYECKHX TPOLIECCOB, O CBOMCTBAX
BewecTB. Ha OCHOBE MOMYYECHHBIX KCIEPUMEHTANBHBIX JAHHBIX 00y4aeMbIe CMOTYT
CaMOCTOSITEJIBHO [1€/1aTh BBIBOABIL, 00001LATE PE3YJIbTATHI, BBISIBIATE 3aKOHOMEPHOCTH, YTO
OIHO3HAYHO CIIOCOOCTBYET MOBBILICHUK) MOTHBALIMH O0Y4EHUs IIKOJbHHUKOB.

CoOBpeMEHHBIE SKCIIEPUMEHTANBHBIC HCCICAOBAHUS MO XHMHH YX€ TPYAHO IPEACTABUTE O¢3
UCMONB30BAHUST HE TOJBKO AHAJNOTOBBIX, HO M LH(PPOBBIX H3MEPUTENbHBIX npudopos. B
®enepanvaom [NocynapersenHom obpaszosarensHoM cranmapre (PIOC) nponucano, 4TO OOHUM H3
YHUBEPCANBHbIX y4eOHbIX OeHCTBHH, nNpuoOpeTaeMblX YYALIMMUCH, OONKHO CTAaTb YMEHHE
«MPOBEIEHHS OIbITOB, MNPOCTHIX JKCMEPUMEHTANbHBIX HCCIENOBAHWHN, MNPSAMBIX W KOCBEHHbIX
M3MEPEHUH C HCMONBb30BAHHEM AHAJOTOBBIX W HHPPOBBIX H3MEPUTEbHBIX TPHOOPOBY.

HcnonesoBanue obopynosanus «Touka pocma» npu peamusauuu naHHod OIl nossossier
€O30aThb YCJIOBHA.
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* IUTS PACIIUPEHUS COACPIKAHMS IIKONBHOIO XHMHYCCKOr0 00pa3oBaHusl HA YITyOJEHHOM
VPOBHE;

* 1151 TOBbILIEHH [TO3HABATEIbHOH aKTHBHOCTH O0YHAIOLIUXCs B €CTECTBEHHO-HAYYHOH

obnacry,

* IUTS pa3BUTHSI TMYHOCTH pebéHka B npoliecce 00yueHHs XUMHH, ero CIIOCOOHOCTEN,
(hopMHPOBaHUS U YIOBICTBOPSHHS COLMAIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEIN;

* 7151 OCO3HAHHOTO BBIOOpa o0yuaromuMucs Oynyieii npodeccuy, nanpHEHIIero yCnen-
Horo oOpa3oBaHus U NpodeccHOHANBbHON IesTebHOCTH;

* 11 paboThl ¢ OAAPEHHBIMH LIKONbHUKAMH, OPraHU3aLNH UX PA3BHTHS B Pa3jinvHbIX 00-
nacTsax oOpa3oBaTeNbHOI, TROPUYECKONH AeATeNbHOCTH;

* U1 o0ecneueH st CaMOCTOSTENIbHOrO IPOEKTUPOBAHUsL 00YHAKOLIMMHUCS 00pa30BaTeNbHOM
OeITeNbHOCTH U 3¢))eKTUBHOL CaMOCTOATEIbHOM pabOThI MO peaTn3auy HHANBH-
OyalbHbIX Yi¢OHBIX MJAHOB,

* 115 BBITTOJHEHHS HHAWBHAYANbHOTO HCCIIEN0BATENbCKOTO MPOEKTA.

H3syueHue xyumun B crapuieii 1ikoje Ha 0a30BOM YPOBHE HAMpPaBI€HO HA JOCTHXKEHUU CIEAYIOLUX
Lieeit:

1 ycBOGHHE 3HAHHI O XHUMHYECKON COCTaBILIOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUPA,
BAXHEHMIINX XUMUYCCKUX MOHIATHAX, 3aKOHAX U TCOPUSIX;

2 oBi1aieHHEe YMEHHSIMH MPUMEHSTh MOJYHEHHbIE 3HAHUS 151 O0bACHEHHA Pa3HOOOPA3HbIX
XUMHYECKUX SIBJIEHHI U CBOMCTB BELLECTB, OLEHKH POJIM XHMHH B Pa3BUTUHU COBPEMEHHbIX
TEXHOJIOTUH U NOJIYyYeHUHN HOBbIX MaTepHaNos;

3 pa3BHTHE NO3HABATE/IbHBIX HHTEPECOB M MHTENIEKTyalbHbIX CNOCODHOCTEH B mpoLiecce
CaMOCTOSITCJIBHOTO MMPUOOPETCHNS XUMUUECKHUX 3HAHUN C UCTIONIB30BAHUEM PA3TUYHBIX
UCTOYHHKOB HH(POpPMaLIH, B TOM YHC/I¢ KOMIBIOTEPHBIX

4 BocniuTaHHe YOEXKIEHHOCTH B MO3UTHBHOH POJIH XMMHH B JKU3HH COBPEMEHHOTO OOLWECTBA,
HeOOXOAMMOCTH XMMHYECKH TPAMOTHOTO OTHOLIEHHSA K CBOEMY 3I0POBBI0 H OKPYKaoLLeH
cpene;

S npuMeHeHHe MOJyUeHHbIX 3HAHMIA /151 0€30MacHOro UCMOIb30BaHUs BELLEeCTB 1
MaTepUasIOB B OBITY, CEIBCKOM XO3AHCTBE U HA MIPOU3BOIACTBE, PELICHHUS MPAKTUYSCKUX 3a1a4 B
MOBCCAHEBHOM KU3HU, MPEAYIPEKICHNS SIBICHUHN, HAHOCAIWUX BPE 300POBBIO HEIOBEKA U
OKpPYJKarowweH cpeae.

H3yueHue xMMuK B cpeHeil LiKoe HanpaB/ieHO Ha AOCTHKeHUE 00YUatOLLIHMHUCS CIIeYLMX
JHYHOCTHbIX Pe3yJ1bTATOB:

1)B IEHHOCTHO-OPUEHTALMOHHOM C)epe — UyBCTBO MOPAOCTH 3a POCCUICKYI0 XUMHUYECKYIO HAYKY,
IrYMaHU3M, OTHOLICHUE K TPYAY, LUENEYCTPEMIEHHOCTD;,

2)B TpyaoOBOH cdepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOPY maiibHelmel o0pa3oBaTebHO
TPAEKTOPUH,

3) B no3HaBaTe bHON (KOTHUTHBHOMN, MHTENIEKTYalbHOI) cepe — yMeHue yNpaBisITh CBOeH
NO3HABATEIbHON AESITEIbHOCTHIO.

MeTanpeaAMeTHbIMH Pe3ybTATAMH OCBOCHHS BbIMTYCKHUKAMH IIKOJIBI TPOrPaMMBbI IO XUMHH
SIBJISIFOTCS

l)ncrionb3oBaHle yMEHHH W HABBIKOB Pa3JIMYHbIX BUAOB MO3HABATENbHON AEATENBHOCTH,
NPUMEHEHHE

OCHOBHbIX METOAOB NO3HAHMS (CUCTEMHO-HH(POPMALIMOHHbII aHANTHU3, MOAEIMPOBaHKE) NI
U3YUEHMS

Pa3NUYHBIX CTOPOH OKPYXKAKLIEH AeHCTBUTEIBHOCTH,

2)UCTIONB30BAHNE OCHOBHBIX HHTC/UIEKTYAJIbHBIX Onepanuil: popMyIupoOBaHUE TUNOTE3, aHAIN3 U
CHHTE3, cpaBHeHNe, 0000IWeHHe, CHCTEMATH3aUHA, BbIABICHHE TPUINHHO-CIIEICTBEHHbIX CBA3EH,
MOUCK

aHaJIOroB,

3)yMeHHe reHepupOBaTh HAEH W OIpEeessiTh CPeCTBa, HeoOXOAHMbIe IS UX peau3aliiy,



4)yMeHUE ONPEOSISITE LIESTH U 3aa4H OCATSTIbHOCTH, BEIOHPATh CPEACTBA Peai3aluy UeIH ’
MIPUMEHATL UX HA MPAKTHKE;
S)ucrnonb3oBaHHe Pa3IMIHBIX HCTOYHHKOB IS MOJYYEHUS XUMUUYeCKoH HH(pOopMaLHu.

IpeaMeTHBIMH pe3yJbTATAMH OCBOEHUS BbITyCKHUKAMH OCHOBHOM LIKOJIbl MPOrPaMMbl MO
XUMHH ABISHOTCS:
1 B nosHaBaTenapHOI chepe:

*IaBaTb ONPEAENEHUA H3YUEHHBIX MOHATHH: BEILIECTBO (XUMHUUECKHH JJIEMEHT, aTOM, HOH,
MOJIEKYJIA, KPUCTAJUTHYECKASA PELIETKA, BEMIECTBO, NPOCTHIE U CJIOYKHBIE BELECTBA, X UMHUYECKAS
¢dopMyJia, OTHOCUTENIbHAST MOJIEKYJIAPHAS MAacca, BaIEHTHOCTb, OKCUAbI, KUCIOTbI, OCHOBAHMS,
CONHU, aMpOTEPHOCTb, MHAMKATOP, MEPUOAMUECKHIT 3aKOH, IEPUOANYECKas CUCTEMA, H30TOMbI,
XHUMHYECKAsl CBA3k, HIEKTPOOTPULATEIBHOCTD, CTEIIEHD OKHUCICHNUS, SNEKTPOJINT), XUMHUYECKas
peakuus (XUMHHYECKOe YPaBHEHHE, TeHETHYECKas CBA3b, OKUCICHUE, BOCCTAHOBIICHHUE,
2JIEKTPOJUTHYECKAs UCCOLMALINSA, CKOPOCTb XMMHYECKON peaKUH); KJacChl OPraHH4eCKHUX
BELLECTB, B3AaUMOCBA3b MEKIY KJIACCAMH OPraHU4E€CKUX U HEOPTAHUYECKHX BELLECTB,
*OIUCBHIBATL A€MOHCTPALMOHHBIE U CAMOCTOSATEAbHO MPOBEAEHHDIE SKCMIEPHUMEHTbI, HCNOAb3YsI
AJIst 3TOTO eCTeCTBeHHbII (PYCCKUil, POAHON) A3bIK U SI3bIK XUMUM,

*OIHCBHIBATE H PA3JIN4aTh U3YYCHHBIC KJIACCHI HEOPraHUYECKUX U OPraHUYECKUX COCAUHEHUIA,
MPOCTBIC U CIOJKHBIE BEIIECTBA, XUMHYECKHE PEAKIUH,

*K1accUPUIMPOBATL H3YHEHHBIE OOBEKTBI U SIBIECHHS;

*HabNMOAaTL IEMOHCTPHPYEMBIE H CAMOCTOATENBHO MPOBOAHMBIE OMBITHL, X UMHYECKHE PEaKLHH,
NpoTeKarollue B IPUPOAe U B ObITY,

*J1eJ1aTb BbIBOAbl U YMO3AKIIKOUEHHs! U3 HAOMOACHUIT, U3YUEeHHbIX XUMHUYECKMX 3aKOHOMEPHOCTeH,
NPOTHO3UPOBATL CBOMCTBA HEU3YUEHHBIX BELICCTB IO AHAJIOTHH CO CBOMCTBAMH H3Y4YCHHBIX; ¢
CTPYKTYPHPOBATh H3Y4YCHHBIN MaTepHal U XUMUYECKYIO HHPOPMALIUID, TOJYYCHHYIO U3 JPYTHX

HUCTOYHHKOB,

*MOZEJUPOBATL CTPOEHHE ATOMOB 3JIEMEHTOB MNEPBOTO — TPETLETO NEPHOIOB , CTPOEHHE
NPOCTEHILIMX MOJIEKYIL.

2.B LeHHOCTHO-OpHeHTaLOHHON cdepe:
* aHANU3HPOBATH U OLCHHUBATD IOCICACTBHA U1 OKPYKAOMIEH cpenbl OBITOBOI 1
POH3BOACTBCHHOMN NEATEIBHOCTH YEJIOBEKA, CBA3aHHOM C nepepadoTKol BELECTB.
3.B tpynosoii chepe:
* MPOBOANTL XUMHUECKHI SKCTEPUMEHT.
4.B chepe 6e30MaCHOCTH HKMIHEAESITENBHOCTH!
* OKa3bIBAaThb MEPBYIO MTOMOLLb NIPU OTPABICHUSX, OKOTaxX M APYTHX TPaBMax, CBA3aHHbIX C
BELIECTBAMH U Ja0OPaTOPHEIM 000PYAOBAHHEM.
BCILECTBAMHU U JIAOOPATOPHBIM O0OPYIOBAHUEM.

TpeboBannsa K YPOBHIO NOATOTOBKH yyamuxcsa 11 kmacca.
B pe3ysbTaTe H3yueHHs Kypca XMMHH Ha 6a30B0M YpPOBHe YUeHHK 10JIKeH 3HATD/
MOHHMATbD:
- BAKHEeHIIHe XHMHYEeCKHEe MOHATHS: BELICCTBO, XUMHUYECKHUI 3JIEMEHT, aTOM, MOJIEKY 1A,
OTHOCHTEJIBHBIE ATOMHAA U MOJIEKYJIAPHAA MACChl, HOH, AJJIOTPONHA, H3OTOMNbI, XUMHUYECKAas
CBAA3b, JJIEKTPOOTPHLATENBbHOCTD, CTENEHb OKUCIEHUS, BAJIEHTHOCTD, MOJIb, MOJIAPHASA MAacca
MecTto npeamera « XumMust» B yueOHOM MIiaHe

IMporpamma paccunutana Ha 35 uyacoB B XI kmacce, u3 pacdera - | yueDHbIX uyaca B
HENEeN0, U3 HUX: AJI1 MPOBENCHHS KOHTPOJBHBIX - 3 Haca, NPAKTHYECKUX padoT — 3 waca.
YuureiBasg NPOAOKUTENBHOCTh y4eOHOro roga (34 Hexmenu), IUIAHUPOBAHME COCTABJICHO Ha 34
yaca (cokpallieHue Ha | 4ac 3a cueT pe3epBHOTO BPEMEHH).

Y4eOHO-TeMATHUECKH I IJIAH M0 XHMHH

| No | HanmenoBanne Temb1 | Beero | M3 Hux




n/n yacoB | IlpakTuueckue K
OHTPOJIbHBIE PAadoThl
padoThI
1. | T.1. BaxHeiiluue
MIOHATUSA, 3aKOHBI 1 3 gaca - -
TEOPHH XHUMHUH.
2. | T.2. CrpoeHue u
mHoroobpasue 3 vaca - -
BElLIECTBA
3. | T.3. Cwmecu u pacTBOpbI 5 Ne 1 «Ilpuroroenenne Ne 1 no Teme:
BELLECTB. wacos | PACTBOP2 3aJaHHOMH «TeopeTHyeckne OCHOBBI
KOHLIEHTpaLIMK XUMUW»
4. | T.4. Xumnueckue 10 Ne 2 «Pemenue Ne 2 no reme:
peakLuu. wacop | 2KCMEPHMEHTATbHbBIX «XUMHYeCKHe peaKLInn»
3a0a4»
5. | T.5. Mertannsl. 4 yaca - -
6. | T.6. Hemerannsl 4 yaca Ne 3 no reme: «Metannbl
) W HEMEeTalJIbl»
7. | T.7. Heoprauuueckue n | 2 yaca | Ne 3 «Pewenue
OpraHuyeckue JKCMEPUMEHTAIIbHbIX -
BELLECTRA. 3a0a4»
8. | T.8. TIpoussoacteo u 3 yaca
MPUMEHEHHC - -
MAaTCPHAJIOB.
Hroro 34 3 3

TPEBOBAHHA K YPOBHIO I1OATOTOBKH BbIITYCKHHKOB
B pesyabTaTe H3yueHuss XHMHH Ha 0a30BOM YPOBHe YUE€HHK 10/2KeH

3HATH / IOHUMATD

o UICHel e XUMHYECKUE RONAMUA . BELIECTBO, XMMHUECKHI 3JIEMEHT, aTOM, MOJIEKYa,
OTHOCHTEJIbHbIE aTOMHAs W MOJIEKYJIIPHAs Macchl, HOH, aJlTIOTPOINHA, H30TOMNbI, XMMHUUECKas CBA3b,
31€KTPOOTPHLATEIbHOCTb, BAJIEHTHOCTb, CTENEHb OKUCIEHHMS, MOJb, MOJISpHAas Macca, MOJSPHbIH
o0beM, BellecTBa MOJIEKYJAPHOrO W HEMOJIEKYJIPHOrO CTPOEHMs, pacTBOPbL, SJEKTPONUT U
HEBJICKTPONIUT, SJACKTPOIUTUYECCKAs MUCCOLMALNS, OKHCIUTEIb U BOCCTAHOBUTECIb, OKUC/ICHUE U
BOCCTAHOBJICHHE, TCIIOBOH 3(P(PEKT peakuuu, CKOPOCTb XHMUYCCKOH peakumu, KaTajus,
XHMHYECKOE PaBHOBECHE, YIJIEPOIHBIN CKeNeT, QYHKLUHOHAIBbHAS [PYIINa, H30MePHs, FOMOJIOrHs,

® OCHOGHBIC 3(KOHBL XHMHH. COXPaHCHHUs MacCcCbl BELIECTB, IIOCTOAHCTBA COCTaBa,
Hepl/lOﬂl/lLleCKl/lﬁ 3aKOH,

® OCHOGNBIC MEOPHH XUMHHU: XUMHUYECKOH CBA3H, DBJICKTPONUTHYECKOH AUCCOLUALIUY,
CTPOEHUS OPraHUYECKHUX COEOUHEHNH,

® BAIICHCHHHE 6EH{ECBa i MAMEPUA/Lbl: OCHOBHbIE META/UIbl U CIUIABbI, CEpHasl, CONAHAs,
a30THas M YKCYyCHas KMCJOTbI, LIEJOYM, aMMHaK, MUHepanbHble yN0oOpeHHsl, MeTaH, 3TWJIEH,
aueTUACH, OEH301, STAHOJ, JKMPbI, MBUIA, MIKKO3a, €axapos3a, KpaxMal, KIeT4aTka, Oenku,
UCKYCCTBEHHbIC H CUHTCTHYECKUE BOJIOKHA, Kay9yKH, IIACTMACCHI,

yMeTb
. 1La3pl6amp N3yveHHbIE BELLECTBA MO «TPHBHAILHONW» UM MEXKIYHApPOIHOH HOMEHKIaType;
. onpeoe;isimp: BaJEHTHOCTb W CTENeHb OKUCIEHUS] XMMHYECKUX 3JIEMEHTOB, TUIT XUMUYECKO

CBsI3HU B COCAMHEHUSIX, 3apa UOHA, XdpaKTep Cpeabl B BOAHBIX pacTBOpaX HEOpPraHU4CCKHUX
CoeﬂHHeHHﬁ, OKHUCJIUTCIb W BOCCTAHOBUTCIIL, MPHHAOJNC)KHOCTE BCLUCCTB K Pa3JIUYHBIM
KJ1acCaM OpraHm4CCKUx COeMUHEHHIL,



. XUPaxmepu306amep: 3JIEMEHTbl MaJbIX MEPUOAOB MO WX MOJOKCHUIO B MEPUOAUYCCKON
cucreme JI. M. Menneneena; o0iue XUMUYECKUE CBOIICTBA METAIJIOB, HEMETAJIJIOB, OCHOBHBIX
KJIACCOB HEOPTaHWYECKHX M OPraHUYECKUX COEOUHEHHWH; CTPOeHHE U XMMUYEeCKHEe CBOHCTBA
M3YYEHHbIX OPraHu4eCcKHX COeIUHEHUH,

. 00VACHAMD: 3aBUCHMOCTBH CBOWCTB BEINECTB OT HX COCTaBa U CTPOGHUS, IPHPORY
XHMUYECKONH CBSI3U (HMOHHON, KOBAJEHTHOH, METAJUIMYECKON), 3aBUCUMOCTB CKOPOCTU
XUMHUECKOH PeaKLUH U MONOKEHHS XHMUYECKOTO PABHOBECHS OT Pa3iniHbIX HaKkTOPOB,

] BLINOLHA D XUMUYCCKHUIL JKcnepumennt No pacno3HaBaHUIQ Ba’KHEMLIMX HEOpraHU4eCKuX
W OpraHu4veCKux BEIUCCTB,

. npoeOOUMs CaMOCTOSITCITBHBII TIOMCK XUMHYECKOl HMHGOPMALNK C HCMIOJIb30BAaHUEM
Pa3UYHbIX WCTOYHUKOB (HAYHHO-MOMYNSAPHBIX M3OAHHWH, KOMNBIOTEPHBIX 0a3 MaHHBIX,
pecypcoB MHTepHeTa), MCNOAL30BaTb KOMMBIOTEPHBIE TEXHOAOTMU st o0paboTku U
nepenayy XMMH4ecKoi MHGOPMALIMK U ee MPeACTABIEHHUs B Pa3IMUHbIX hopmax;

HCIOJIBL30BATH ﬂpHOﬁpeTeHHble 3HAHUA H YMEHHUA B ﬂpaKTlfllleCKOﬁ ACATCJIBHOCTH H
MOBCEAHEBHOH KM3HH AN

. OOBACHCHUS XUMHYCCKUX SIBJICHUHN, IPOUCXOOALINX B MPUPOAE, ObITY U HA MPOU3BOACTBE;

. onpeneneHus BO3MOKHOCTH MPOTEKAHUA X UMHUYECKHX NMPEBPALIEHNI B PA3IUUHBIX YCIOBUAX
W OLIEHKH WX MOCHENCTBUI;

. IKOJIOMMUYECKHU MPAMOTHOrO MOBEASHUS B OKpYyKarollleii cpese;

. OLICHKU BJIMSTHUST XMUMUYECKOrO 3arpsisHCHUS OKPYXKArOLIeH cpearl Ha OPraHm3M YEJIOBCKA U
OpPYTHE JKHBbIE OPraHU3MBI,

. OesonacHoro oOpalleHuss ¢ TOPOYMMM M TOKCHMUYHBIMH  BelleCTBaMHM, JadOpPaTOPHbIM
0bopy10BaHUEM,

. MPUrOTOBJICHUS PACTBOPOB 3a0aHHON KOHIICHTPALUN B OBITY U Ha MPOU3BOACTBE,

. KPUTHYECKOH OLEHKH JOCTOBEPHOCTH XWMHUYECKOH HH(pOpMALNUY, MOCTYNAIOLEN H3 Pa3HbIX
HMCTOYHUKOB.

TemaTnueckoe nIAHHpoBAHHE MaTepuasia B 11 Kiacce, ¢ ucnonssopannem LIJI

n Tema ConepxraHue Lenesas Kon- | Hnanupyemsbie | Hcnmosb3os
/ YCTAaHOBKA BO pe3yabTaThl aHue
n ypoka 4acoB odopynoBa
HUSA
Obmas xumus
1 | 3aBucuMOCTb CKO- | DxcmepuMeHT | 3HaTb 1 Ymetb noayyath | MarnurHas
POCTH peakLMU OT | albHOE OMpe- | 3aBUCMMOCTb KMHETHYECKHe Melruanka
KOHLECHTPaLUN NeNECHHE CKOpPOCTH OaHHBIC U
pearupyrmux MOPSIAKOB peakuuu oT VHTEPIPETH-
BELLECTB CKOPOCTH KOHLIEHTPALMH poBaTL UX AN
XHUMHYECKOH | PEarupyrouInx onpeneneHus
peaxuuu BELLIECTB MOpsAAKOB
CKOPOCTH
peakuuu
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3aBUCHMOCTb CKO- | DKCNepUMeHT | 3HaTb YmMerb nonyyath | Tepmopesuc
POCTH peakliu OT | ajlbHOe onpe- | 3aBUCHMOCTb KUHETHYeCKHe TOPHBIit
TEMIIEPATYPBI IeNeHne CKOpPOCTHU JOaHHbIC U oaTyuK
TEMIEPATYPH | PEAKLIUH OT UHTEPIIPETH- TeM-
oro TEMIepPaTypbl. pPOBATH UX IS neparypsl,
ko3dduunen | Ymers pacuéra ko3¢- MarHuTHas
Ta CKOPOCTH | MPUMEHSITh 3M- ¢uumenta Baut- | Meuiaska,
peaKLu MUPHYECKOE I'odpda n sueprun | Gans
(ko3ppuunen | mpasuno Baur- AKTHBALIHUH KOMOHHU-
Ta Baur- lodda u poBaHHas
[odda) n ypaBHEHHE nabo-
HEepruu AppeHuyca aas paTopHas
aKTUBALUU onpenesneHus
CKOpPOCTHU
XHMHUYECKOM
PEaKLIHH MPH
pa3nuYHOH
TEMMepaType
PacTBopenne kak Jlaboparopu | 3Harb, Kakue Ywmerb Tepmopesuc
$U3UKO-XUMUYe- blii OTBIT NpOLECChl HKCNEPUMEHTANBH | TOPHbIi
CKHii npoLecc «Tennogoii NpOTEKaKT NpH 0 onpeaenuTh AaTyuK
ekt PacTBOPCHUH TeTIOBOH 3P deKT | TeM-
PAacCTBOPEHUS | BCLUECTB. PacTBOPECHHS neparyphl
BELLECTB B Ymerb HEOPTraHHYECKUX
BOIEY OOBACHATD BELLECTB: CEPHOI
TETNJIOBbIE KUCJIOTBI,
s¢pdekTsl, ruapokcua
COTIPOBO- HATPUS U HUTPATa
MKIAKLINE aAMMOHUS
pacTBopeHHe
BELLECTB
PactBopsl, pactso- | Jlabopatopn | Ymerb Ywmerb Tepmopesuc
PUMOCTb blii OTBIT MCTIONb30BATh HKCNEPUMEHTANBH | TOPHbIi
«H3yuenue MOHsTHE 0 onpenensiTh AaTyuK
3aBUCUMOCTH | «PacTBOPHUMOCT 3aBHCHMOCTD TeM-
pac- b» Isl PacTBOPUMOCTH nepaTypel,
TBOPUMOCTH | OTIpeneseHus HEOPraHUYECKUX | JJIeK-
BELUECTBA OT | HACBIWEHHBIX U BELLECTB OT TPOILJIUTKA
TEMIepaTypbl | HEHACBILLEHHBIX TEMIepaTypbl u3
» PacTBOPOB. KOMILJIEeKTa
Ymerb 00bsic- KOM-
HSITh BIUSTHUE OHHMIpPOBAH
pPasIUYHbIX HOW
(akTOpOB Ha naboparopH
pPacTBOPUMOCTD o OaHu
BELLECTB
®orokonopumerpu | Jxcnepumert | IloBropute u YMeTb Hatunkn
yeckoe anbHOe 0000WHTD OonpenensTh ONTHYECKOH
onpeneneHue OnpenesieHHe | 3HaHUs O KOHLEHTPALNIO MJIOTHOCTH
KOHLIEHTpaLu KOHLIEHTpaLM | pacTBOpax, OKpallIEHHbIX 525 HM
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pPacTBOPEHHOrO U HOHOB Meau | crocodax HMOHOB 470 M,
BelllecTBa B BbIJAHHOM | BBIPA>XEHUS UX dboTokonopumeTp | cnekTpodor
pacTBope CO- CTaBa, MYECKHUM OMeETp,
MOJIAPHOH meronom— 1000 BECHI
KOHUEHTPAaL WK MKJI nabopaTopH
pPacTBOPEHHOIO blg,
BELlleCTBa OropeTka,
aBTOMaTU4e
CKas
MHKpPOIHIE
TKa
nepeMeHHor
0 00BEMa
Ha 100
Kpucrannoruapar | JlabopatopH | 3HaThb cBOMCTBA Hayuntbest Tepmopesuc
bl bl OIBIT KPHCTaNJIOruapa OnpenensTh TOPHBIH
«OmpeneneHu | ToB, TETUIOBOH 3P (EKT | aTunK
€ TEMIOBOTO | OCOOEHHOCTH HX peakuuu TeMIepaTyp
spdexra obpazoBaHus obpazoBaHus bl,
o0pas3oBaHUst KPUCTAJIOTMAPAT | MarHWTHast
KPUCTAIOrU OB U3 OE3BOAHBIX | MellaJKa,
OpaToB U3 conei 71ad0paTopH
OEe3BOAHBIX bI€ BECHI
COJIEH»
[Mpouecc snexrpo- | Jlabopatopn | Ymern Onpenenutp Hatuuk
JIUTUYECKON bIH OMBIT OOBSACHATD U3MEHEHHE 3NEKTPONpPO
OMCCOLMALN «3aBUCUMOCT | PU3HKO- SJEKTPONPOBOAHO | BOOHOCTH
b XUMHUECKHe CTH NpH
3M€KTPONPOB | OCHOBbI pacTBOpPEeHUU
OIHOCTH MPOLIECCOB, razoo0pasHoro
pacTBopa OT | MPOTEKAKLINX XJIOPOBOOPOIA B
pacTBOpUTENS | NIPH Pa3aUYHbIX
» OUCCOLHALINN PacTBOPHUTENSAX,
3MEeKTPONUTOB MHTepnpeTHpOBaT
b MOJYYeHHbIe
PE3yJIBTaThl
Crenenb snekrpo- | Jlaboparopn | Paszeute Ha ocHosanun Hatuuk
JUTUYCCKON BIi1 OIBIT MPEOCTABICHUA SKCIEPUMEHTAJBH | 3JIEKTPOIPO
OWUCCOLAALIMN. «CunpHble M | O CTENEHU Oro U3MepeHHs BOIHOCTH
CunbHble U cnadule SNEKTPONHTHYEC SJEKTPONPOBOAHO
cnadble 3eKTpo- 3NEeKTPOIUTHI | KO CTH PacTBOPOB
JIUThI » AUCCOLHALIMH. ONpenenuTh,
IlosTOpHUTE N SIBJIAFOTCSA JIA
0000muTHL BBIIAHHBIC
3HAHUS O BEIIECTBA
CHUJIBHBIX U CHUJIBHBI- MU WJIH
cnabbIx cnabbiMu
3MEeKTPONUTAX. 3JEKTPONUTAMHU
Honnoe npousse- | JlabopatopH | 3HaTh noHsiTHe Ymerb Hatunk pH
neHue Boabl. Bo- bl OMBIT «3a- | KHOHHOE CpaBHUBATb U
NOPOIHBIN MOKa3a- | BUCHUMOCTD MPOU3BEICHIC OOBACHATE
Tenb pacTopa pH | KOHUEHTpauu | BOABIY. 3asucumMocTs pH
1 HOHOB Ymerb pacTsopa oT
BO#OpOaa OT | OOBICHATH KOHLUEHTPaLUK




CTeNneHu BIHAHUE cnaboit u
paz0aBiieHUss | pa3IUHHbIX CWJIBHON KMCIIOT
CUJIBHOIO U (axTOpOB HA
cnaboro BOIOPOAHBIH
INEKTPOJIUTAY | MOKa3aTelb
pacTeopa
| | Konaykromerpuue | Dxcnepument | Iloproputs u Ymetn Hatuuk pH,
0 | ckoe U MOTEHUHO- | anbHOe onpe- | 000OLUTD OMpenensTh AaTyuK
METPHUCCKOES IeNeHne 3HaHUA 00 KOHLICHTPALIUIO 3NEKTPOIPO
TUTPOBaHUE KOHLICHTPALU | 3JIEKTPOJIHTAX, C1adbIX KUCIOT B | BOINHOCTH,
U HOHOB MU | BNEKTPOIUTHYEC OKpPAaLICHHBIX MarHuTHas
B BbIIAHHOM | KO AHC- pacTBopax me- MeLIasKa,
pacTBope COLIMALINH, TOIAMH Oropetka,
peaxLm1axX UOH- KOHIYKTOMETPHY | aBTO-
Horo oOMeHa, €CKOro u MaTHYeCcKast
BOIIOPOIHOM MOTCHLIMOMETPUY | MH-
MOKa3aTese €CKOro KPOTUIETKA
TUTPOBAHUS ne-
PEMEHHOro
00béMa Ha
100- 1000
MKJI
| | Konnykromerpuue | Jlaboparopu | IloBropute n IIpumennTe HaTtunk
| | ckuii MeTON OMpe- | bI OMBIT 0000muTH METOX MPAMON 3NIEKTPO-
nenenus konuen- | «llpamoe 3HaHUSA O KOHIYKTOMETPHH | IPOBOAHOCT
TPaLMK BEILECTBA | KOHOYKTOMET | (pU3HKO- IJ1A ONIPENeseHUs | 1
puyeckoe XUMHUYECKUX KOHLIEHTPALMH
onpejieieHHe | OCHOBAx XJIOpMAA HATpHs
KOH- NpPOLIECCOB, B BOJHOM pac-
LCHTPALHNU MPOTEKAKOIINX TBOpE
COJIH B IIPH AUCCO-
pacTBope» LHaunu
SNEKTPOJUTOB
| | Konnouanoie pac- | Jlabopatopn | 3Harb noHsATHE Hccnenosars Typbunume
2 | TBOpHI blii OMBIT «KOJUIOU/HbIE OnTHYeCKHe Tp (naTumk
«OnTHyeckue | pacTBOPBLY. CBOIICTBa ONTHYECKON
CBOHCTBA 3HaThb CBOICTBA KOJUIOUJHBIX pac- | MyTHOCTH)
KOJUIOMIHBIX | KOJIOUAHBIX TBOPOB. ¥ METh
PacTBOPOBY PacTBOPOB. O0OBACHATH Ha-
Teopernueck | YmeTb cpaBHU- Oaromaemoe
Oe BBEleHUEe | BaTb CBOICTBA CBETOpaccerBa-
KOJITOMHBIX U Hue, 3pdext
HMCTUHHBIX Qapanes—Tun-
PacTBOpPOB, nans
KOJJIOUAHBIX
pPacTBOPOB H
rpydonucrepcH
bIX CHCTEM
I | Koarymauus. JlabopatopH | 3HaTb NOHATHE Hsyuuts TypOunume
3 | Koaryaupytoliee | blil OMbIT «KOAryJsiLis Koarynupyrouee | Tp (RaTuux
NEHCTBHE «Koarynupy | lloBroputh u NEHCTBHE ONTUYCCKON
3JIEKTPOIUTOB OLICe 0000muThL Pa3IHYHBIX MYTHOCTH),
aencrere 3HaHUSA O HOHOB Ha INEKTPHUEC
Pa3IHYIHDBIX JOHMCTIEPCHBIX rHAPO30Jib Kas rnTKa
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I1AB

MOHOB» cUCTeMax, rUAPOKCHIA (u3
KOJIJIOUHBIX skenesa (111)). KOMIJIEKTa
pPacTBOpAx, UX 1abopaToOpH
arperaTMBHOH oi OaHm),
yCTOHYHBOCTH OropeTku.
I | OkucnurenpHo- Jaboparopu | [Noeroputs 1 Ha ocHoBanuun Haruux pH
4 | BOCCTAaHOBUTENbHBI | blil ONIBIT 06001UTh aHanusa
€ peakuuu «H3meHeHue | 3HaHUs 00 nu3MeHeHus pH
TIPOLIECCOB pH B xone OKHCJIUTE/IbHO- YCTAaHOBUTH
OKHCJIUTCABH | BOCCTAHOBUTE/b HATPABICHHOCTh
o- HBIX PEAKLMSIX, MIPOTCKAHMS
BOCCTAHOBHTE | BRXXHEHLINX H3y4YaeMbIX
JIbHBIX OKHCJIMTENAX H OKHUCIUTENBHO-
peaxLmi» BOCCTaHOBMTESI BOCCTAHOBUTE/bH
X. YMeTb bIX
MIPEACKa3bIBaATD
COCTaB
MPOAYKTOB
OKHCJIMTEJIbHO-
BOCCTAHOBHTEND
HbIX peakLni
I | Xumunueckue Jlaboparopn | 3HaTh H3yuuts npouecc | datumk
5 | HICTOYHHKH TOKA. bl ONBIT «Pa- | MpHHIUITEL paboTHI HAaMpPsHKEHN
AKKYMyJSITOPHI bora paloThI CBHHLIOBOTO s1, ICTOYHUK
CBHHLOBOTO | XUMHUYECKHX aKKyMyJsaTopa, MUTaHHUsA
AKKYMYJIATOP | MCTOUHHKOB MOHUMATh, Kakue | jadopaTopH
a» TOKa. Y MeETh peakuuu BI
0OBACHSATH NPOTEKAOT MpPH
MPOLECCHI, €ero 3apsjake u
MIPOTEKAKOILNE paspsake
TIpH 3apsiake U
pazpsiake
AKKYMYJISITOPOB
| | Xumusa B Jaboparopu | [Noeroputs 1 Ha ocHoBanuun Haruux pH
6 | moBCeMHEeBHON blil OTILIT 0000 LIUTh aHanusa pe-
sku3Hu, Morowmme | «HMc- 3HAHUS O 3yJbTaTOB
Y YUCTSLINE CIEeOOBaHUE | CBOHCTBAX MO- n3mepeHus pH
CpencTBa. pacTBOpPOB BEPXHOCTHO- pPacTBOPOB
XO3SUCTBEHH | aKTHUBHBIX Be- pa3aUUHBIX MOIO-
Oro M TyalleT- | MECTB IHX CPEICTB
HOrO Mblfa, (TTAB).Ymets CAenaTth BbIBOA 00
CUHTETHYECK | OOBSICHATH MX
UX MOKIINX | MOIOLICE SKCIUTyaTaLlHOHH
CPEnCTBY OCUCTBHUE BIX CBOHCTBAaxX
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TemaTH4yeckoe NIAHHPOBAHHE

No

ypoka/ Ha3sBanue TeMbl/ ypoka Hata Bua Mprmmer
KOHTPOJIA OTCTABAHUS
pasaenaa
Pa3zgen 1. O6wmas xumus (21 yac)
T.1. BaxHeiue NOHATHUA, 3AKOHBI H TEOPUH
xumuu (3 yaca)
1 BaxxHeiiluye NoHATHS, 3aKOHbI M pacyeThbl Ha UX
OCHOBE.
5 CoBpemeHHble NpeAcTaBleHns O CTPOEHUHN
aToMa.
3 [Nepnoanuecknii 3axon u [ICX3 B cBere Teopun c/p
CTPOEHHS aTOMa.
T.2. Crpoenne n muorootpasue sewecrsa (3
yaca)
4 XUMHYECKAs CBSI3b U €€ BUIBL
5 Kpucrannuueckue pereTku.
6 MHorooOpa3sue BelecTB U ero MPUUMHBL c/p
T.3. Cmecu u pacTBOpPHI BelecTs (S 4acoB)
7 Yucrble BelwecTsa U cMecH. PacTBopsl.
3 [lpurorosneHue pacrsopa 3agaHHOM Tip./p. Ne 1
KOHLUEHTPALHH.
9 PacTBOpbI 3J1EKTPOJINTOB. TeCT
10 JucnepcHele CHCTEMBI H KOJNIOUAHBIC
PacTBOPBI.
11 Kontpoasnas pabora Ne 1
T.4. Xumuueckne peakunu (10 yacos)
12 Knaccuduxanus peakunil B XUMUH.
13 Tennosoil 3¢dexT XMMUUECKOH peakLnu, c/p
14 CxopocTb xumuueckoi peakuun. Katanus.
15 OO6paTHMOCTb XUMUUYECKHX PEeaKLHi. o/p
XHUMHUYECKOe paBHOBECHE.
16 Peakuny noHHoro odmena.
17 PelueHune skcneprHMeHTalIbHbIX 3a1a4. Ip./p. Ne 2
18 I'maponus opraHN4eCKNX U HEOPTaHUYECKUX c/p
BELLECTB.
19 OKUCIIHTENIbHO-BOCCTAHOBHTENIbHBIE PEAKLINU. c/p
20 DICKTPONU3 PACTBOPOB U PACTIABOB
21 Kontpoabnas patora Ne 2
T.5. Metanael (4 yaca)
) [NonoxkeHue meranios B [ICX3 ux obuias o/p
XapaKTepUCTHKA.
23 Meranibl rnaBHbIX NOAMPYIIII.
24 Mertasnibl nOOQUHBIX NOArPY M. c/p
a5 Koppo3sus merannos. [lonyuenue u
NpHMEHEHHE MeTaJlIOB.
T.6. Hemetasanl (4 yaca)
26 [MTonoxenue Hemetannos B [ICX3 ux obwas

XapPaKTePHUCTUKA.




Ne
Bua IMpuunnb
ypoka/ Ha3Banune TeMbl/ ypoka Hata KORTPOAR oTCTABAHHSE
pa3mena

27 OO1mas xapakTepucTika Hemetauios VIIA u e/p

VIA rpynn.
73 Ofmast xapakTepucTHka HeMeTauoB VA u IVA

rpynr.
29 Kontpoabnas pabora Ne 3

T.7. Heopranuveckne H opraHuvecKue
BeunlecTBa (2 yaca)

30 O61ast XapakTepUCTHKA HEOPTaHHYECKHX U

OPTaHNYCCKUX BELICCTB.
31 PemeHne skCnepuMEHTaNbHBIX 32024, Ip./p. Ne 2

T.8. IIpon3BoaCTBO H IPHMEHEHHE
MaTepHanos (3 yaca)

32 Bewecrsa u Matepuansl BOKPYT Hac. TecT
13 XuMHUeckoe 3arpssHeHne OKpyKaroLleil cpenbl

U €r0 NOCHEACTBSL
34 HayuHble MeTosb1 NOSHaHNs BELLECTE

XUMHUYECKUX PEAKLIN,

YueOHo-MeTOaHUECKOE O0ecTieuenHe:

aa yuamguxca:

1. Kysucuosa H.E., Tutoea U M., lapa H.H; Xumust.YucOuux pst yuaumxcs 11 kmacca
obweodOpazoBarenbHblx yupexxaenui/ noa peaakunert H.E. Kysneuoroii, - M.: Benrana-I'pad.

2019.

Sl yuumein:

1. Coopuux HopmatusHbix 10kyMcHTOB, Xumust / Cocr. . 1. [lucnpos, A.I'. Apkaasce. - M.
Hpoda, 2008.
2. Mporpammsl no xumuu 115 8-11 knaccos 061coOpasoBaATCIBHBIX YUPCHKACHUH / MOA PCAAKLMCH
H.E. Ky3neuosoii. - M.: Benrtana -I'pad, 2016.
3. Ypoxu xumuu: 11 xnace: Mcetoauucckoe mocobuc. [aranos M.A. - M.: Benrana - I'pad, 2016.
4. Myaetumeaua. Xumust: 6azosbiii kype 10-11 kiace. ObpasosarcipHast KOUTCKUMsL. 33 aUHUK K
yucOHuky «Xumus -11» Kysucuosa H.E., Turosa UM, I'apa H H; -M.; ULl Beurana-rpad. 2016

Meroguueckux mocoduii st yaurens:
I. MeToguueckne pPEeKOMEHIAUWH TO CO3JAHWID W (YHKUMOHHPOBAHHWIO IETCKUX TEXHOTIAPKOB
«KBantopuym» Ha Oasc obuwcoOpasoBatciabHblx — opraHusanuii  (YTBCPKACHbBL  PACTIOPSLKCHUCM

Musnuctepersa npocscuicHus Poceuntickoi dcacpaunu ot 12 stuaps 2021 r.N P-4)

2. MeToanuCCKUC PCKOMCHJALNH N0 CO3AAHNI0 U (YHKLIMOHHUPOBAHHIO B 00LICOOPA30BATCIBHBIX
OPTaHW3ALMAX, PACTIOTOKEHHBIX B CETTBCKOH MECTHOCTH W MAIBIX FOpOJax, UEHTPOB 00paszoBaHus

CCTCCTBCHHO-HAYYHOM M TCXHOJIOTHUCCKOM HanpaeicHHOCTCH («Touka poctan) — (Y TBCpKIACHSBI
pacniopsskeHHeM MuHHCcTepeTBa Tpoceemenust Pocemiickoi ®enepaunm ot 12 sasaps 2021 r.

MULTIMEDIA — nmoazep:xka nmpeamera
1. Kommnext umpoBelx oOpasoBatenbHBIX pecypcoB K yueOHmky H.E. KysHemosa. Xwumus 10
knace — M.: [ipoda 2008
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2. Iudposas (xommnerotepHasi) mnadopatopust (LJI) - mnporpamMmHO-anmapaTHbI KOMILIEKC,
JaTYUKOBAs CUCTEMA — KOMILIEKT y4eOHOro 000pyn0BaHus, BKIIOYAIOIUI U3MEpUTENbHbIN ONOK,
uHTEepdeiic KOTOPOro Mno3BoyisieT 00eCneunBaTh CBsI3b C NMEPCOHAIBHBIM KOMITBIOTEPOM, U HabOp
IAaTYMKOB, PETHCTPUPYIOIIUX 3HAUSHHS PA3TMYHbIX (PU3MYECKUX BETUYHH.

3. DJEeKTPOHHOE MPUJIOKEHNE K YI€OHUKY HA WWW.Prosv.ru

4. Yuebubiii marepuan miardopmer AKnace, @okchopn, Poccuiickas mkoa.

Yuebunbrit maTepuan iardopmsl AKnacc, @okchopna, Poccuiickas mrkona.
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