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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma no Kypcy «XUMHUYECKUNA IKCIIEPUMEHT» JJI1 OCHOBHOM
IIKOJIBI COCTABJIEHa HAa OCHOBE TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIEHHBIX
B (eaepaqbHOM TOCYAapCTBEHHOM OOpa30BaTE€IbHOM CTaHJApPT€ OCHOBHOIO
oOmiero o0pa3zoBaHusi BTOPOrO MOKOJIEHUS M MPUMEPHONU MPOrpaMMbl OCHOBHOTO
o01iero oOpa3oBaHus MO0 XUMHUH, MPOrPaAMMBbI Pa3BUTHSI YHUBEPCAIBHBIX YUEOHBIX
JIEUCTBUMU.

[Iporpamma 1o XxuMuM JNa€T NpPECTaBICHUE O LENsAX, oOIled cTpaTeruu
oOydeHHMs, BOCHHMTAHHUS M Pa3BUTUSA OOYyYaIOLIUMXCS CpPEICTBAMH Y4YEOHOIo
npeiMeTa, onpenenser 00s3aTeabHOe MPEIMETHOE COJAEPKaHUE, Er0 CTPYKTYPY IO
pazmenam M TeMaM, pachpelereHue 1o  KjaccaM, PEKOMEHIYyEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  Y4eOHOro Tmpolecca, BO3PACTHBIX
ocobeHHOCTel oOywaronuxcsi. B mnporpaMmme 10 XMMHUM — YYUTHIBAIOTCS
BO3MOKHOCTH Y4€OHOTO TpeAMeTa B pealu3aluyd TpeOOBaHUH K IUIAHHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TPEIAMETHBIM pe3yjbTaraM OOydeHUS U B
GbopMHUpPOBAaHUM  OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATENIbHONW  JI€ATEIHLHOCTH
00y4aromierocsi Mo OCBOEHUIO Y4EOHOT0 COAEepKaHUS.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY, HEOOXOAUMYIO JJI BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUS HMHTEIUICKTYaJbHBIX CIIOCOOHOCTEH U
MHTEPECOB OOYYaIOIIMUXCS, HA TPOJOIDKEHHWE OOYyYEeHHMs Ha YPOBHE CPEIHETO
obmrero oOpa3oBaHusI.

3HaHME XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT GOpMHUPyEMbIe XUMHUEH TIPEICTABICHUS O TIPEBPAIEHUSAX SHEPTUHA U
BEIIECTB B TNPUPOJE, O MyTAX PEIICHUsS TI00aNbHBIX MPOOJIEM YCTOMYHMBOTO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
po0OsieM, MPoOIEMBI YKOJIOTHYECKON O€30IaCHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH  JJIT  CaMOpPa3BUTHUS |
dbopMupOBaHUS KYJIbTYPhl TNYHOCTHA O0YUAFOIINXCS, KX 0011eH 1 (PyHKIIMOHATHHOU
IPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSTENBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIEIOBATEILCKUX YMEHHM, HEOOXOIUMBIX KaK B
MMOBCEJIHEBHOM KM3HU, TaK U B IPOPECCUOHAIBHON JIEATEIbHOCTH;



3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABICHUN O €UHCTBE TIPUPOJIBI M YEIOBEKA, SIBISICTCS KITFOYEBBIM ATAIllOM B
(OpMHUpPOBAaHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTU 00Yy4arOUIUXCs;

crocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
HAyYHBIM 3HaHUSAM, K PUPOJIE, K YEIOBEKY, BHOCHT CBOH BKJIaJ B IKOJIOTHYECKOE
o0Opa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU OOECNeurBaIOTCS CcHeuu(UKO
colepKaHUs TIPEeIMeTa, KOTOPBIM SBISETCSA IMEJaroruvyeckd aJaanTHPOBAHHBIM
OTpaXKCHUEM OIPECIICHHOTO dTala Pa3BUTHS XUMUHU.

YriyOonéHHbBIN Kype XUMUU OCHOBHOT'O OOIIIET0 0Opa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIONTUMUCS CUCTEMBI MIEPBOHAYAIBHBIX TIOHITHH XUMUH, OCHOB
HEOPTaHUYECKOW XUMUH, OCHOBOTIOJATAIONINX NPEICTaBICHUN OOIIeH XUMUU |
OTJICTBHBIX 3HAUNMBIX IMOHATHN OPTaHUYCCKON XHUMHH.

CTpyKkTypa cojaeprKaHusl MPOrpaMMbl MO XUMHUU c(POopMUpOBaHA Ha OCHOBE
CUCTEMHOro monaxonaa K e€ u3yudeHuto. CopepikaHue CKIIJIbIBAETCS U3 CUCTEMBI
MOHSITHH 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TIOHITHH O XMMHUYECKOM
peaknuu. O0Ge 3TH CHUCTEMBI OPraHHW30BaHBI MO TPHHIIMITY ITOCIICIOBATEIILHOTO
pPa3BHUTHS 3HAHWH HA OCHOBE TEOPETHUSCKHX MPEICTABIICHUIA PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOU TE€OPHH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[lepuonuueckoro 3akona J[.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIECKOM NUCCOLMALIUY BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KHHETHUKE U TEPMOJIMHAMHUKE.

B ocHOBYy TeopeTnueckux 3HAHUW TMOJOKEHBI SMIUPUYECKU TOTYyUYEHHBIC
dakTel. TeopeTrdeckue 3HaHUS Pa3BUBAIOTCS MOCIEOBATEIIBHO OT OJJTHOTO YPOBHS
K JApyroMy u 00ecCleuuBaloT OOyJalomMUMCS BO3MOXHOCTb OOBSCHATh H
IPOTHO3UPOBATH CBOWMCTBA, CTPOCHHE W OOJACTH MPAKTHYECKOTO TMPUMEHEHHUS
U3y4aeMbIX BEIICCTB.

OcBoeHue coaepKaHusi MPOTPAMMBI 1O  XUMHU  MPOUCXOJHUT  C
MCTIOJIb30BaHUEM 3HAHUI U3 paHee U3yUYEHHBIX YUEOHBIX MPEAMETOB: OKPY KA
MUp, Ouostorus, u3nka, MaTeMaTHKa, reorpadus, TEXHOJIOTHS, HCTOPHS.

[Iporpamma ocHOBHOTO 001mero oOpa3oBaHus TO XUMHUH (yriayOnEHHBIHN
yYpOBEHb) OpHUEHTHpPOBaHA HAa COXpaHEHHWE (yHIAMEHTAITBHOTO XapakTepa
oOpa3zoBaHus, cnenuUKA y4eOHOTO TMpeaMeTa W O0OCSCIICUYeHHE YCIICIIHOTO
oOydeHHsI Ha CIEOyIOIIeM YypOBHE oOpa3oBaHusA. B mporpamMMe 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAsl M TPAKTHYECKash HAMPaBICHHOCTh OOYYEHUS XUMUH,
mubdepennmanus  o0ydeHuUs, BKIOYarOmas  OPOQWIBHYIO  MOATOTOBKY
oOydJarmmxcs | TMOCJIEAYIONee CaMOOMpPECICHHEe B BHIOOpPE HAIPABICHUS
0o0ydeHus B IpoPMIbHBIX KJIaccax.



VYrinyOonéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET — peaju3alMM  3a1ad
po(ecCUOHaIbHON OPUEHTALlMU U HAIIPABJIEHO HA MPEAOCTAaBICHUE BO3MOKHOCTH
KOKJIOMY O0OydYarolmeMycsi NpOSBUTh CBOM HHTEIUIEKTyallbHbIE W TBOPUYECKHE
CIIOCOOHOCTH MPU U3YUEHHH YU€OHOT0 MpeaMeTa, HEOOXOAUMBbIE JIJIS POIOKEHHUS
o0Opa3oBaHus U JalbHEHIIEeH TPYIOBOM 1€ATENTbHOCTH.

[Iporpamma 1o xumuu (yrayOJa€HHBIM YpOBEHB) MpeJHA3HAuYeHa s
UCIOJIb30BaHUs B 00pa30BATEIbHBIX OPraHU3aALMIX, PEATU3YIOIINX MPOTrpaMMBbI
muddepeHurpoBaHHOro (yriryOsn€HHOro, NpPOGUIBHOTO) H3YYEHHUS OTIEIbHBIX
y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs.

OOpazoBatenbHble (PYHKIIMM XUMHUHU, W3Yy4aeMOl Ha yriiyOJE€HHOM YpOBHE,
peanu3yroTcs B mpouecce GopMUpPOBaHUS 3HAHUN OCHOB XMMHYECKOM HayKu Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTH MPAKTUUYECKON NEeATEeTbHOCTH
YeJloBeKa M OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajaya y4deOHOTro
peMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMHUYECKUX 3HAHUNA — BaXKHEUIIINX
(bakToB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, JOCTYIHBIX 0000IICHHI
MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HAayKd, B MPUOOIIEHWH K HAYYHBIM
METOJlaM TO3HaHUS TMpU U3YYEHHH BEIIECTB U XHUMHUYECKUX PpPEeaKIui,
(GbopMHUpPOBaHUY U PA3BUTUU NTO3HABATEIbHBIX YMEHUN U CIOCOOOB IESITEIIbHOCTH U
UX TPUMEHEHUM B Y4YeOHO-IIO3HABATEIBHOM U  Yy4e€OHO-UCCIEN0BATENbCKON
JEsITEeIbHOCTH, OCBOCHHMU MpaBUil O€30MacHOr0 OOpalleHus C BEIIeCTBaMU B
[IOBCETHEBHOM JKU3HU.

[enu n3yyeHust XUMUU OTpa)karoT HApaBJIECHHOCTh OOy4EHHUsl HA Pa3BUTHE U
camMOpa3BUTHUE JINYHOCTH, POPMHUPOBAHUE €€ UHTEIJIEKTA U 00ILEeN KyJIbTYphI.

N3ydyeHrne XMMHUU HAIIPaBJIEHO HA JOCTHIKEHHE CICAYIOMIMX LIeNIeH:

(GopMupoBaHUE UHTEIUIEKTYyaJbHO pA3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHMUYECTBY, CaAMOCTOSITEIbHOMY HPUHATHIO pPELIEHU,
CHOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSAM KU3HHU;

(opMupOBaHUE CUCTEMBl XMMUUECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHO-
HayYyHOWH KapTUHBI MHpA, KaK OCHOBBI JJI TMOHUMAaHHUS XUMHUYECKOM CTOPOHBI
SABJICHUN OKPY’KAIOIIEr0 MUPA, OCBOCHUE SI3bIKA HAYKU;

npuoOIIeHHe OOYyJYaroIUXCId K CaMOCTOSTCIIBHOW IT03HABaTeIbHOW U
UCCIIEIOBATEIbCKOM  NIEATEIBHOCTH, K  HAydyHbIM  METOAaM  IIO3HaHMI,
(dopMupoBaHUE MOTUBAIIMU U PAa3BUTHE CIIOCOOHOCTEH K M3yUEHUIO XUMUU;

dbopmupoBanue  o0me  (YHKIUOHATHPHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAIOLIEro MHpA, WCIOJIb3Ys 3HAHUSA W ONBIT, MOJYYECHHBIE NMPH H3Y4YECHHUU
XUMHH, IPUMEHATD UX [IPU PELIEHUH NPOOJIEM B IOBCEIHEBHOM KU3HU U TPYI0BOI
NEeSATENbHOCTH;



pa3BuTHE Yy OOy4YalOIIMXCd HHTEpeca K HU3YYEHUI0 XUMUU U cdepam
NEeSATENbHOCTH, CBSI3AHHBIM C XUMHEH, MOTHUBAIlMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MTPO(UIIS U HAMIPABICHHOCTH JaJIbHEHIIIero 00yUueHus;

OCO3HAHUE LIEHHOCTU XMMUYECKHUX 3HAHUU B JXU3HU YEIIOBEKA, IOBBILICHUE
YPOBHSL DJKOJIOTHUYECKOW KYJIBTYPBl, HEIPUATUE AEHUCTBUM, IPUHOCIIIUX BpeEX
OKPYKAIOIIEN CPENE U 3I0POBBIO JIOJIEH;

npuoOpeTeHne 00yYaroUMMUCS ONbITa CaMOMNO3HAHUS, KIIOYEBbIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIIU), HEOOXOIUMBIX JIJISl PA3IMYHbBIX BUIOB JEATEIBHOCTH.



COAEPXAHUE OBYUYEHUA

IToBTOpEHHE OCHOBHBIX BOIIPOCOB Kypca XuMuu 8 Kiacca.

['eneTnyeckass CBsI3b KJIACCOB HEOpPraHUYECKUX coeAuHeHuil. OOuue
dbopmynbl, kinaccuduKanus U CBOWCTBA OKCHUIOB, OCHOBaHUM, KUCIOT U COJICH.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu. PaccraHoBka Kod()PUIMEHTOB B
ypaBHeHusx OBP merogom anexTpoHHOro OanaHca. BeimonmHeHue ympaKHEHUH,
TECTOB, CaMOCTOSTEJIbHAs paboTa MO 3akpemieHuto ymeHuil Bbaenars OBP,
COCTaBJISITh CXEMBI AJIEKTPOHHOTO Oajianca, pacctaBiiaTh kodddunnentst B OBP.
O6o01eHne CcBeJEHU O XUMHUUYECKUX peaknusx. Kiaccudukanus XUMHAYECKUX
peakuuii MO pa3aUYHBIM OCHOBAaHMUSIM: COCTAaBy M YHUCIY pPEarupyomux u
o0pa3yloluxcsi BEIIEeCTB, TEIJIOBOMY A3 (deKTy, HanpaBlIeHUIO, H3MEHEHUIO
CTEMEHEW OKMCIICHHS DJIEMEHTOB, O0pa3yloIMX pearupyrolue BelecTBa, ¢ase,
WCIIOJIb30BAHUIO KaTalu3aTtopa. AJTOPUTMBI PEUICHMS 3a/a4d: Ha OINpe/IesICHUuE
KOJMYEeCTBAa BEIIeCTBAa, MacChl M 00BEMa; MAacCOBOM JIOJMM DdJIEeMEHTa U
PacTBOPEHHOTIO BEIIECTBA; MACCOBOM M 00BEMHOM JI0JTU BEIIECTBA B CMECH; «BBIXO/T
MPOJIYKTa XUMHUECKON Peakimi» U «U30BITOK OJTHOTO U3 PEareHTOBY
TeopeTnyeckne OCHOBbI XUMHUM.

3aBUCUMOCTh CKOPOCTH XHMHUYECKOW peaKkIud OT HEKOTOPHIX (HaKTOPOB.
Karaimm3 wm xaramuzatopsl. Xumuueckoe paBHoBecue. [Ipunumn Jle-Illarenbe.
CgolicTBa HOHOB. TeIIOBBIE SIBIICHUS, COMTPOBOXKAAIOIINE MPOIIECCH PACTBOPEHMUSI.
Peakiiuu nonHoro oomMeHa. XuMHUYECKUE CBOMCTBA KHCJIOT, OCHOBAHUM U COJICH B
CBETE TCOPUU BIICKTPOJIUTHUECCKON TUCCOLMALIMU. [ HaAPpOIU3 CONEH.
JJleMeHTbI-HEMETAJJIbI M UX Ba)KHeHIlne coeMHEeHNS.

OnrcaHne CBOWCTB M3y4yaeMbIX BEIIECTB HAa OCHOBE HAOJIOJACHUN 3a UX
MpeBpallleHUsAMU. AHaIU3 CBOMCTB HEMETAUIOB IO MOATPYIINaM. XHUMUYECKHE
cBolicTBa cepbl. [IpuMenenue ceppl. OKHCIUTEIBHO-BOCCTAHOBUTEBHBIE CBOMCTBA
KHACTIOPOICOJEPIKAINX COSTUHEHUN cepbl. XMMUYECKHE CBOMCTBA pa30aBICHHON 1
KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI.

CnocoObl  monyueHuss ammuaka. CpoiicTBa ammuaka. CBoicTBa cosei
amMoHusi. CBoHcTBa a30THOM KHUCIOThI. OCOOCHHOCTH B3aMMOJICHCTBHUS a30THOM
KHCIIOTHI ¢ MeTaymiaMu. CBoiicTBa okcuna pocdopa (V), oprodochopHOIt KUCTOTHI.
KauectBennas peakmus Ha GocdaThi.

Kucnopoansie coemunenust yriepoaa. OKcuIbl YIJiepoja, CTPOEHHUE,
CBOMCTBA, MOJyYEHHE. YTOJbHAS KUCIOTa U €€ coiu. KauecTBeHHasi peakuys Ha
KapOOHAT-MOH M CHUJITMKAT-HOH.

JJIeMeHTBhI-MeTAJJIbI M X BaKHEHIIIHE COeIMHEeHHUS.



OO0mue XUMUYECKHE CBOMCTBA METAIOB. OJIEKTPOXUMHYECKUH  psf
HanpspKeHUsI MeTauioB. Mcnoib30BaHuEe 3JEKTPOXMMHUYECKOTO Psla HAMPSKEHUS
METAJIJIOB MPHU BHITIOTHEHUH CAMOCTOSTEbHBIX pa0oT. JKECTKOCTh BOJIBI U CITIOCOOBI
€€ YCTpaHEHMUSI.

dus3nyeckre ¥ XMMHUUYECKHE CBOMCTBA alllOMMHUS. BaxxkHelIe coOeIUHEeHUS
ATIOMHUHMS: OKCHUJIBI U TUAPOKCHUIBL, aM(OTEPHBIN XapakTep UX CBOMCTB.

du3nyeckue MU XMMHUYECKHE CBOMCTBa kene3a. KpaTkue cBeaeHus o
BOKHEUIIINX COCTUHEHUSIX METAUIOB (OKCUJIIBI U THUIAPOKCHUIBI), UX MOBEICHHUE B
OKHCIJIUTENBHO-BOCCTAHOBUTENLHBIX peakuuax. Coenunenus xenesa — Fe?t, Fed*,
KauecTBeHHbIE peaklMy HA UOHBI XKele3a. buonornueckas posib METaJIOB.
O61mme cBeleHUs1 00 OPraHMYeCKUX COeAMHEHUSIX.

N3omepus u HOMEHKIIAaTypa NpeebHBIX YTIE€BOI0pOA0B. DU3NYECKUE U
XUMHYECKHE CBOMCTBA aJIKaHOB, aJIKCHOB M aJIKUHOB.

XUMUYECKHE CBOWMCTBA CIOUPTOB: TOPEHHUE, THUAPOraJoreHUpPOBAHUE,
neruapartamus. [loHaTre 0 MHOTOATOMHBIX cipTax (rymnepuH). O0mue cBocTBa
KapOOHOBBIX KUCOT. Peakums atepudukaiuu. [IpocTeie U C0XKHBIE dQUPHI

CRoiicTBa XUPOB U YIiIeBOAOB. Poib GEIKOB B PUPOJIC M UX XUMHUYECKUE
CBOMCTBA: THAPOJIN3, ICHATYpALHS.

Oo6pa3oBareibHbIE HHTEHCHUBBDI.

OO0pa3oBaTellbHBIN UHTEHCUB TMPEACTABISAET COO0M MeTarpeIMeTHBIM MOIYIIb,
BKJTIOUYAIOIIUM  JIGKITUM, CEMHHApBI, NPAKTUKyMbl M JApyrue QGOpMbI U  BUIBI
NEATEeIIbHOCTH ¢ BeaymuMu mpenogasBatesnsimu bOY wm. Kanrta m Poccuiickon
aKaJICMUU HayK.

Jlns pa3BuTHS NOTEeHITMANA 00yJaromuxcs copmectHo ¢ bOY um. U. Kanra
pa3paboTtanbl 00pa3oBaTeIbHBIE MHTCHCHUBBI B paMKaxX OCBaWBacMOW OCHOBHOM
00pa3oBaTeIbHOM IPOrpaMMBI IO CJICTYIOIIUM HaIlPaBICHUSIM:

1. Hay4HBII OPUOPUTET;

COBPEMEHHBIE KOMIETCHIINH;
MPOEKTHAS JE€SITEIbHOCTD;

I (POBBIE TEXHOJIOTHH;
MPEANPUHUMATEIBCTBO;

o0k whN

WHOCTPAHHBIE S3BIKU.

OO0pazoBaTenbHbIE HHTEHCHUBBI CIIOCOOCTBYIOT OCBOCHHIO 00pa30BaTEIbHOMN
IpOrpaMMBbl B YACTH:

- JUYHOCTHBIX PE3YJIbTATOB, BKIIOYAIOIIMX TOTOBHOCTh OOYyYaromMUXCAd K
CaMOpAa3BUTHI0, CAaMOCTOATEIBHOCTH W  JIMYHOCTHOMY  CaMOOIIPEIECIICHUIO;
c(hOpMHUPOBAHHOCTh UX MOTUBAIIUY K II€JICHANPABICHHON yueOHO-TT03HABATEIbHON

ACATCIIBHOCTH, Cd)ODMI/IDOBaHHOCTB BHYTpeHHeﬁ IMO3WIIMHN JIMYHOCTHU KaK ocoboro




OEHHOCTHOI'O OTHOIICHHA K ce6e, K OKpYXaroIyM JIOJAAM M K JXU3HH B LCIIOM,
CIIOCOOHOCTh CTaBUTH oejan MU CTPOUTH KHU3HCHHBLIC IIJIAHBI C Y4YCTOM CBOHUX

MOTPEOHOCTEN U UHTEPECOB, a TAKKE COLUATBHO 3HAYMMBIX cep AEATENbHOCTH B
paMKax COIHAIIBHO-HOPMATUBHOTO MMPOCTPAHCTBA;

- METaNpeAMETHBIX PE3yJIbTAaTOB, BKIIOYAIOIIUX OCBOEHHBIE 00yUYaIOIIUMHUCS
MEXIPEIMETHBIE MOHATHUS U YHUBEpCaJIbHbIE yueOHbIE AeCTBUS (T0O3HABATENbHEIE,
KOMMYHUKaTUBHbBIE, PETYJIATHUBHBIEC), CIOCOOHOCTh MX MCIOJIB30BaTh B YUEOHOM,

NO3HABATEIbHON M COLMAIBHOM MPAKTHKE; IOTOBHOCTb K CaMOCTOSITEIIbBHOMY
IUIAHUPOBAHUIO M OCYILECTBJICHUIO YYEOHOW JEeATEeIbHOCTH W OpraHU3alNU
y4eOHOro COTpPYIHHUYECTBA C TNeJaroraMM M CBEPCTHHKaMH, K YYacTUIO B
NOCTPOCHUU  WHIUBUIYATIbHOM  00pa30BaTeNIbHOW  TPAEGKTOPUH;  OBJIAJICHUE
HaBBIKaMU pabOTHI ¢ HHPOpMAITUEH.
IloBTOpEeHMe 1 00001IeHNE 3HAHUM.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHMSI (YTJIYBJIEHHBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCSA B XOJ€ OOyYeHHs] XUMUU B €IUHCTBE Yy4eOHOH H
BOCIUTATENIbHON J1€ATEIbHOCTH 00pa30BaTeIbHOM OpraHu3aluu B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSIMHM, TPHUHSATHIMU B OOIIECTBE NpaBUIaMU U HOPMaMH TOBEACHUS U
CIIOCOOCTBYIOT TMpolleccaM CaMONO3HAHUS, CaMOPa3BUTUS M COLMAJIU3ALMIU
00y4Jaromuxcs.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3WTHUBHBIX IICHHOCTHBIX OpPHEHTAIUA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY U UCTOPUYECKOMY HACJIEAUIO, IOHUMAHUE 3HAYCHHS] XUMUYECKON HayKH
U TEXHOJIOTUU B JKU3HHU COBPEMEHHOTO 00IIeCTBa, B Pa3BUTHH SKOHOMHUKU Poccun
Y CBOETr0 PETrMOHa;

2) rpakIaHCKOTr0 BOCIMTAHMS:

IPEACTAaBICHUE O COIMAIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUM B KOJUIEKTUBE, MPOSIBICHUE KOMMYHUKATUBHOW KYyJIbTYphl B
pa3HOOOpa3HON COBMECTHOM JCATEIHLHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIH B IpoIiecce yueOHOU u
BHEYUYEOHOU JIEATEIHLHOCTH;

TOTOBHOCTh OLICHMBATh CBOE MOBEJICHUE W TOCTYNKUH CBOMX TOBAPHILEH C
MO3UILIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYE€TOM OCO3HAHHUS IMOCIEICTBUI
IIOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOT O MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U HEOOXOAUMBIE IJIs
NOHUMaHHUSI CYIIIHOCTA HaAYYHON KapTUHBI MUPA;

OCO3HAHHUE [IEHHOCTH HAYYHOT'O MO3HAHUS JJI Pa3BUTHS KaXJOT0 YEJIOBEKA U
MPOU3BOJUTEIBHBIX CHUJl OOLIECTBA B IIEJIOM, POJIM U MECTa HAyKH «XHUMHS» B
CHUCTEME HayYHbIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUA TPHUPOJIBI,
B3aMMOCBS35X YEJIOBEKA C MPUPOJTHON U TEXHOJIOTHYECKOU CPENION;

MO3HaBaTeJIbHA MOTHBAlUS M HHTEPEC K OOYUYEHHIO, TOTOBHOCTh H
CIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOpa30BaHMIO, K HCCIEN0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpDY HANpaBiCHUS W YPOBHS JalbHEWIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbI 00pa3 >KW3HH, OCO3HAHUE MOCIEICTBUA U
HETPUSATHUE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEeHHUS),
HEOOXOAUMOCTH COOJIIOAICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMHU B YUEOHBIX U )KM3HEHHBIX CUTYaIUX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHue IEHHOCTHOTO OTHOIIEGHHUS K TPYAOBOM JEATEIIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKAa U K MCCIIEIOBATENIbCKON 1eATeTbHOCTH Kak
BBICOKO BOCTPEOOBaHHON B COBPEMEHHOM OOIIECTBE;

pa3BuTHE MHTEpeca K MpodeccusiM, CBI3aHHBIM C XUMHUEH, B TOM YHUCIE K
npodeccusiM HaydyHOU cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaTu3allii B ITOU
chepe;

6) 3K0JI0TN4Y€eCKOro BOCTIUTAHMS

0CO3HAHHUE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTHYECKON KYJIbTYypbl: TPUOOPETEHHE OIbITa
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM WX BO3MOXHBIX MOCIEACTBUI IJIs
OKpYXalollel cpe/ibl; 0CO3HAHUE II100aJIBLHOTO XapaKTepa IKOJIOTHYEeCKUX podsieM
U ITyTeH UX petieHus; CliocOOHOCTh MPUMEHSTh 3HAHUSA, TOJTy4yaeMble IPU U3YUCHUH
XUMUHU, Ui PEUIeHUs 3aJay, CBS3aHHBIX C OKpY)KAIoWIEW Cpenoil; aKTUBHOE
HENPUATUE NEHUCTBUM, MPUHOCIIIMX BPEN OKPYKAIOUIEH CPElle; OCO3HAHUE CBOEHU
pOJIM Kak TpakJIaHWHA U TMOTPEOUTENss B YCIOBHSIX B3aMMOCBS3U MPUPOJIHOM,
TEXHOJIOTHYECKON U COLUAIBHOW CPEJ; TOTOBHOCTh K YYAaCTHUIO B MPAKTUYECKOMN
NEATENIbHOCTU SKOJIOTMYECKON HAIIPABIEHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl O0YYaIONMIUXCS, OCBOMBIIUX MPOTPAMMY IO
XHUMHHU OCHOBHOTO 00111eT0 00pa30oBaHMs, BKIIOUYAIOT:

YCBOEHUE MEXKIUCIUIUITMHAPHBIX (MEKIPEIMETHBIX) MOHITHHI, OTPaX)aroIINX
MarepuaJbHOE €IMHCTBO MHUpa W MpOUEcC NOo3HaHWs (BEIECTBO, CBOMCTBO,
SHEPTrUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEI0OBAHNE, SKCIICPUMEHT U APYTHE);

OBJIQJICHUE YHUBEPCAIbHBIMU YYEOHBIMH JI€UCTBUSIMH (TIO3HABATEIbHBIMU,
KOMMYHHUKaTHUBHBIMH, PEryISTUBHBIMHU), BA)KHBIMU JUISL MTOBBILLICHUS
3O PEeKTUBHOCTU OCBOCHHS COAECPKAHUS y4yeOHOro mnpeamera, (QopMHUpPOBAHUS



KOMIICTEHIIMH, a  TaKke  IPOEKTHO-UCCIENOBATEIBCKON  IEATEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIOCOOHOCTh WX MCHOJIb30BaTh B y4eOHOMW, MO3HABATEIILHOM U COIMAJIBHOM
MIPAKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aemcTBus:

YMEHHSI MCIOIB30BaTh IMPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICT XUMUYECKUX MOHSATUN (BBIACTSATH UX CYIIECTBEHHBIC
MPU3HAKH, YCTAHABJIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATUSIMU); aHAIU3UPOBATH,
cpaBHUBaTh, 00001IaTh, BBHIOMpPATh OCHOBAHUS IS KiIacCUUKAIMU U
CHUCTEMATHU3aLMM XUMUYECKUX BEUIECTB U XMMHUUYECKUX PEAKIIHI; yCTaHABIMBATh
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U MEXIY O0bEKTAMU U3YUEHUST; CTPOUTD JIOTUUECKHE
paccyxjaeHus: (MHIYKTUBHBIC, ICIYKTUBHBIE, 110 aHAJIOTHH); TIpeiarath KpUuTepuu
U BBISBIISATH OOIIME 3aKOHOMEPHOCTU U MPOTUBOPEUHUS B U3y4aeMbIX IpoOIeccax M
SIBJICHUSIX; MPOBOJIMTH BBIBOJBI U 3aKIIOUYEHUS; YMEHUS NMPUMEHSTH B IPOIECCE
MO3HAHMS MOHATHS (TIPEAMETHBIE U METaINPEIMETHBIC), CHMBOJINYECKHE (3HAKOBHIC)
MOJICJIH, UCTIOJIb3yeMbI€ B XUMHUU, TPEOOPa30BLIBATH MOJICJIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI J3JIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHEHHE
XUMHUYECKOU PEAKIIMU — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHX MOJEIIbHBIX
NPEJCTABICHU  XapaKTepU30BaTh H3y4daeMble XHMHUYECKHME BEIIECTBA U
XUMUYECKHUE PEAKIIUU.

ba3oBble muccienoBaTe/ibCKue JIedCTBHA (MeTOAbI HAYYHOr0 IO3HAHUA
BELIECTB M SIBJICHUH):

YMEHHSI TIPUMEHATh METOJIbl HayYHOI'O TO3HAHWS BEIIECTB W SABJICHUM Ha
OMIIUPUYECKOM W TEOPETUYECKOM YPOBHSAX B Yy4eOHOM TO3HABATEILHON U
MIPOEKTHO-UCCIIE0BATENBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHMS U CaMOCTOSITEIILHO CTAaBUTh BOIPOCHI; aHAIM3UPOBATH (DaKThI, BBISBIIATH
U (GopMyIupoBaTh MPOOJEMY, ONPENESATh IEIb W 3aJlaud, COOTBETCTBYIOIIHC
peleHnto MpoOIeMbl; TIpeIiaraTh OMUCATEIBHYIO WM OOBICHUTCIBHYIO THIIOTE3Y
U OCYIISCTBIIATH €€ IMPOBEPKY; YMEHHUS IPOBOAUTH H3MEPCHHS HEOOXOIUMBIX
mapaMeTpPOB, BBIYKMCICHHS, MOJCIMPOBAHUE, HAONIOACHUS W OKCICPHUMEHTBI
(peayibHBIE ¥  MBICJICHHBIE), CAMOCTOSITEJIbBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IEHNUS W BBIBOJBI MO pE3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCIIeIOBaHMs, COCTaBIIATh OTYET O MPOJIeIaHHOM paboTe;

Pabora ¢ unpopmaumeii:

YMEHHSI OPHMEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WHPOpMaAIUKM (HAydHO-

MOMYyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJIEp)KaHMs, CIIPAaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHanU3upOBaTh MHPOPMALIUIO U KPUTUYECKH OLIEHUBAThH €€
JIOCTOBEPHOCTh U HENPOTUBOPEYUBOCTb, OTOMPATh W  HUHTEPIPETUPOBATH
MH(pOpPMAIMIO, 3HAYMMYIO JJI1 peuieHus y4eOHOU 3a/layu; yMEHUs NPUMEHSATH
paznuyHble METOAbl U (POpMyNIHpPOBATH 3ampoChl MpHU TOUCKE U OTOOpE
uHpopMaIKi, HEOOXOAMMOW MAJid BBINOJHEHHUS Y4eOHBIX 3a/lay; HMCIOJb30BaTh
UH(POPMAIIMIOHHO KOMMYHUKATHUBHBIE TEXHOJOTUHM M PA3JIUYHBIE IOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPATh ONTUMAJIbHYIO (OPMY MpPENCTaBICHUS
uHpopmau (cxeMbl, Tpaduku, auUarpaMMbl, TaOJMIbI, PUCYHKH U Apyrue
(GopMbl); yMEHHsI MCIOJb30BaTh HAy4YHBIN $3bIK B KauecTBE CpeicTBa pabOThl ¢
XUMHYECKOM HH(pOpMaLMel; MNPUMEHITh MEXIpeaMeTHble ((pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HaKU U CUMBOJIbI, (HOpMYIbl, aOOpeBUATYPbI, HOMEHKIIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HATJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIIMH):

MPEACTABIATh TOJIYYEHHBIE Pe3yJbTaThl MO3HABATEIILHON JEATEIbHOCTU B
YCTHBIX U THCBMEHHBIX TEKCTaX; IMyOJMYHO BBICTYNAaTh C Mpe3eHTaluen
pPE3YNIbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIEpUMEHTa (HCCIIeI0BATEIBCKON
1a00paTOPHON MIIM MPAKTHIECKON pabOThl, y4eOHOIO IPOEKTa); B XOJI€ AUAJIOTa U
(MnTM) AMCKYCCHUU 3a/1aBaTh BOIPOCHI M0 00CYX AaeMOM TeME U BhICKA3bIBATh UJIEH,
bopMynHpOBaTH CBOM MPEMJIOKEHHUS] OTHOCUTENHLHO BBITIOJIHEHHS MPEIIOKEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIIOBast KOMMYHUKAIIWS):

y4acTBOBAaTh B TPYIIMOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOM pabOThl, OMpPENENsATh CBOIO POJb, PACHPEACNATh 33aJa4d MEKIY
YJIeHaMH TPYMIbI, BBINOJHATH CBOI YacTh palOOThl, KOOPAMHHPOBATH CBOU
NEUCTBUSL C JACUCTBUSAMHU JIPYTUX YJIEHOB KOMAaH[bl, ONPEAENSATh KPUTEPHUH 10
OIICHKE KayeCTBa BBIMOJHEHHOW pabOThHI; pemiaTh BO3HUKAIONIIME MPOOJIEMbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COrJAaCOBAaHUs MO3UIIMI, Y4acTBOBaTh B
oOcyxneHud, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aMMOJICCTBUSI.

PeryasiTuBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

OBnaseHne YHUBEpPCATbHBIMH YYCOHBIMH PETYISTUBHBIMU JICHCTBUSMU
BKJIFOYAET Pa3BUTHUE CaMOOPraHHU3alMU, CAMOKOHTPOJIS, CAMOKOPPEKIMU, B TOM
YUCIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENBCKUE 3aJa4M: CAMOCTOSTEIBHO
BbIOMpaTh croco0 peleHus yyeOHoW 3ajaun (CpaBHMBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIMA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), TIIAHUPOBATH CBOIO PabOTy MPHU PelIeHUH Y4eOHOU WiIu
UCCJIeI0BAaTEIbCKOM 3a/Ja4K; Ha OCHOBE MOJYYEHHBIX PE3YJIbTaTOB (POPMYIUPOBATH
00001IeHUsT M BBIBOJIbI, IPOrHO3MPOBATH BO3MOXKHOE PA3BUTHE IMPOLIECCOB;
aHAIM3UPOBATH PE3YJIbTaThl: COOTHOCUTH CBOM JCHCTBUS C IUIAHHUPYEMBIMU
pe3ysibTaTaMH, OCYHIECTBISTh CAMOKOHTPOJIb JAESITENIbHOCTH; KOPPEKTUPOBATH
CBOIO JI€SITEIbHOCTh Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3yabTaThl OCBOCHUSI MPOTPAMMbl MO XWMHH OCHOBHOTO
o01rero 00pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HMMEIOT OOIEe COJIepKATEIbHOE
SIPO C MPEIMETHBIMH PE3yJIbTaTaMU 0a30BOT'0 YPOBHS, COTJIACOBAHBI MEXK Y COOOH,
YTO MO3BOJISIET PEAM30BBIBATh YI1yOJEHHOE M3yYeHHE KaK B paMKax OTIEIbHBIX
KJIacCoOB, TaK M B paMKaxX pealn3allid WHIWBHAYaJIbHBIX 00pa30BaTEIbHBIX
TPACKTOPHUI, B TOM YHCJIE UCIOJb3Ysl CETEBOE B3aMMOJIeCcTBUE opranu3anuu. 11o
3aBEpIICHUN pealn3alid MPOrpaMMbl YIIIYOJIEHHOTO YPOBHS OOydYaroliuecs
CMOTYT J€TajlbHEE OCBOMTh MaTEpPHUaJ, OBJIAIETh PACIIUPEHHBIM KPYTOM MOHATHI U
METOJIOB, PelIaTh 3a/1a4u 00Jee BEICOKOTO YPOBHS CIOKHOCTH.

[IpenmeTHble pe3ynabTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOMIMMHCS HayYHBIX
3HaHUH, yMEHUHN U CIIOCOO0B JeHCTBUH, crienn(PpUIecKuX sl MpeIMETHOM 00J1acTH
«XUMUS»; OCHOBBl HAYYHOTO MBILIUIEHUS; BUIbI ACATEIBHOCTH IO MOJYYEHUIO
HOBOTO 3HAaHMs, €ro WHTEpPIpEeTaluy, MpeoOpa30BaHUIO W TMPUMEHEHHUIO B
pa3sTUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCJOBHUSX; O00ECTeUnBaIOT
BO3MOYKHOCTh YCIIEITHOTO O0yUYeHHUS Ha CIEAYIONIEM YPOBHE 00pa3oBaHUsI.

K xonmy oOyuenus 6 9 knacce y obGyuaromerocs OyayT chOpMHPOBAHBI
CJIeIYIOIINE TPEeIMETHBIC Pe3yabTaThl U3yUCHUS XUMUU Ha yTTyOJIeHHBIM YPOBHE:

PACKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHSATUN: XUMUUYECKUHN 3JIEMEHT,
aToOM, MOJIEKYyJla, HWOH, KAaTHOH, AaHUOH, JJIEKTPOOTPUUATEIBLHOCTh, CTEICHb
OKHUCJICHHSI, XUMUYECKasi peaKilus, TEerIoBor 3P GEeKT peakiuu, MOiIb, MOJISPHBIHI
00BEM, pacTBOp;

ANEKTPOJIUTHI, HEANEKTPOIUTHI, ANEKTPOJIUTUYECKAS] NUCCOLMAIUS, PEAKIINU
MOHHOTO OOMEHa, THUIPOIU3 COJIe, OOpaTUMble M HEOOpAaTUMBIE PEaKINH,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU, OKHUCIUTENIb, BOCCTAHOBUTEIND,
OKHCJICHHE€ W BOCCTAaHOBJICHHE, OJJICKTPOJIH3, aJJIOTPOmus, amM(pOTEpHOCTH,
XUMUYECKasi CBSI3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas), MEKMOJIEKYJISIPHbIE
B3aUMOJCHCTBUS (BOJIOPOJIHAsI CBsI3b, CWIIbI BaH-nep-Baanbca), KoMIuiekcHbIe
COCIMHEHUs, KPUCTAJUIMYECKHE pEelIeTKH (MPUMUTHUBHAsA KyOuueckasi, 00BEMHO-



LEHTPUPOBAHHAS KyOuueckas, rpaHElEHTPUPOBAHHAS KyOuyeckas,
reKcaroHajgbHasi IJIOTHOYMAKOBaHHAs), KOPPO3UsS METAJJIOB, CIUIABbl, CKOPOCTh
XUMHUYECKOW PEAKIUH, KaTaJdu3, XUMUYECKOE PAaBHOBECHUE, SJIEMEHTHl XUMUYECKON
TEPMOJUHAMUKHU KaK OJTHOM U3 TeopeTHYeCKuX ocHOB xumuu; [1JIK;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHITUNA U IPUMEHSTh
ATU MOHSATHUSA MPU OMUCAHUU BEIIECTB U UX MIPEBPAILICHUN;

UCIIOJIH30BaTh XUMHYECKYIO CUMBOJIUKY JJIsl COCTaBICHUs (HOPMYIT BEIIECTB U
YPAaBHEHUN XMUMUYECKUX PEAKLUN;

ONpeAesATh BaJCHTHOCTh M CTENEHb OKUCJCHHUS XUMHUUYECKHX DJIEMEHTOB B
COEIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEACICHHOMY
KJIacCy COeIMHEeHMM 1o (opmyliaM, BUJBI XUMHUYECKOW CBSI3U (KOBAJICHTHOM,
MOHHOM, METaJUIMYeCKON) B HEOPTraHUYECKUX COCJAMHEHUAX, 3apsj HOHa IO
XUMUYECKO (opMmyIie, XapakTep Cpellbl B BOJIHBIX PAcTBOpaX HEOPTraHUYECKUX
COEJIMHEHUM, TUIl KPUCTALNIMYECKON PEIIeTKH KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cmbici [lepuognueckoro 3akona JI. W. MenneneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAaHHUE:

OTHUCHIBATh U XapaKTepu3oBaTh Ta0IMIHYyI0 popmy Ilepuoandeckoit cucteMsl
XUMHUYECKHUX AJIEMEHTOB: pazinyaTh NOHATUS «A-rpynna» u «b-rpynnay, «Maibie
NEPUOBD U «OOJIBIINE TEPHUOIBIY;

OOBSCHATH CBA3b TMOJIOXKEHUs JiieMeHTa B Ilepuoanueckoil cucreme ¢
pacrpenesieHueM JJIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSM, IIOAYPOBHSM W
OpOUTANISIM aTOMOB MIEPBBIX YETHIPEX MEPUOOB;

BBIIENISATH OOIME 3aKOHOMEPHOCTH B M3MEHEHWU CBOMCTB AJIEMEHTOB U UX
COEMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCUJIOB U THJIPOKCHJIOB) B Mpeeiax MajblX MEPHOJIOB U TJIABHBIX MOATPYII C
Y4ETOM CTPOEHHS UX aTOMOB;

PACKpBIBaTh CMBICII TEOPUH IEKTPOIUTHUUECKON AUCCOLUAIMK, 3akoHa ['ecca
U €ro CIEACTBUM, 3aKOHA JCHCTBYIOIIMX MACC, 3aKOHOMEPHOCTEH HM3MEHECHUS
CKOPOCTH XHMMHYECKOM pPEaKlWH, HAIpPaBICHUS CMELICHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHbBIX (aKTOPOB;

KJIacCU(UIIMPOBATh XWMUYECKHE JJIEMEHTBhI, HEOPraHMYECKHE BEIIECTBa,
XUMUYECKHUE peakiuu (10 YUCILY U COCTaBY yYaCTBYIOUIMX B PEAKI[MU BEIIECTB, [0
TEMJI0BOMY 3((PEeKTy, MO arperaTHOMy COCTOSIHUIO PEAareHTOB, MO W3MEHEHHIO
CTeTICHEH OKHCIIEHUS XUMHYECKHX JJIEMEHTOB, TO OOpaTUMOCTH, TIO YYaCTHIO
KaTauu3aTopa);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBAa BELIECTB
Pa3IMYHBIX KJIACCOB HEOPTraHMYECKUX COCAMHEHUH, MOJATBEPKAAs 3TO ONHUCAHUE
MIPUMEPAMHU MOJICKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMAYECKNAX
peaKiui;



COCTaBJIATh YPABHEHUS: JIEKTPOJIUTHYECKON TUCCOLMALIMU KUCIIOT, IIe04en
Y COJICH; TIOJIHBIEC U COKPAIIEHHbIC YPABHEHHUSI PEAKIIUii HOHHOTO OOMEHA; pEeaKIInid,
MOATBEPKAAIONIUX CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIY BEHIECTBAMU
Pa3IUYHbBIX KJIACCOB;

packpeiBaTh  CYIIHOCTh IMPOLIECCOB TUAPOJIM3a COJNEH  MOCPEACTBOM
COCTaBJICHUS KPaTKUX MOHHBIX U MOJEKYJISPHBIX YPaBHCHHUH peakiiuii, CyIlIHOCThb
OKHCIIUTEIbHO-BOCCTAHOBUTENIPHBIX ~ PEAaKIUA  TOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO 0ajaHca dTUX PEaAKIIUA;

peACKa3bIBaTh XapakTep Cpeabl B BOJAHBIX PACTBOpaX COJIEH;

XapaKTepU30BaTh (OMUCHIBATH) (PU3NYECKHUE U XUMHUYECKUE CBOMCTBA MTPOCTHIX
BEIIECTB (KUCIOPOJ, O30H, rpaduT, anmas, KpemHuid, 0op, azot, docdop, cepa,
XJIOp, HaTPUH, KaJTui, MarHui, KaJIbIIUH, alTFOMUHUN, JKeJIe30, Me/lb, IIMHK, cepedpo)
U 00pa30BaHHBIX MMM CJOXKHBIX BEIIECTB, B TOM YHCIE HX BOJHBIX PAacTBOPOB
(aMMHaK, XJI0pOBOAOPO, cepoBoaopo, okcuabl yraepoaa (I, 1V), xpemuus (1V),
azota (I, I, 1, IV, V) u docdopa (lll, V), cepsr (IV, VI), cepuucras, cepnas,
azotHas, (pocdopHas, yrojgbHas, KpeMHHUEBash KUCIOTBbI, OKCHJBl M TUIPOKCHUJIBI
metamioB |A-IlA-rpymn, amomunus, meau (1), nunka, sxemnesa (11 u 111));

MOSICHATh COCTaB, OTACJIbHBIC CIOCOOBI IMOJYYCHHS W CBOMCTBA CIIOKHBIX
BEIECTB (KUCIOPOACOIEpKAIIME KUCIOTHI XJIOpa, a30THUCTasg, OOpHas, yKCyCHas
KUCIIOTHI M uX coyd, rajoreHuanl kpemaus (I1V) u docdopa (Il u V), okcun u
ruapokcua xpoma (I11), mepmanranar kamus;

OIMKCHIBATH POJIb BAXKHEHIINX U3y4aeMbIX BEUIECTB B MPUPOIHBIX MPOIECCaX,
BJIMSTHUE HA KUBBIE OPraHU3MBbI, IPUMEHEHUE B PA3JIMYHBIX OTPACIAX SKOHOMUKH,
UCIIOJIb30BaHME JIJIsl CO3/JaHUsI COBPEMEHHBIX MaTEPUaOB U TEXHOJIOTUH;

IPOBOAUTH PEAKIUU, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB, PACIO3HABATH OMBITHHIM IyTEM COJAEpIKAIUECs B BOJIHBIX PacTBOpax
WOHBI: XJIOpHI-, OpOoMHUI-, HMOIHI-, cyiabdar-, docdar-, kapOoHAT-, CHUIUKAT-,
cynbdut-, cynbum-, HUTpPAT- W HUTPUT-UOHBI, THUIPOKCHUA-UOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablus, allOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+),
IIUHKA;

OOBSCHATHh W MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIUX M3Yy4aeMbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHEHUE BEUIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOXXHOCTb MPOTEKAHUSI XUMHUYECKUX MPEBPAILLCHUI B Pa3IMYHbBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX JJIIEMEHTOB XUMHUUYECKON KUHETUKU U
TEPMOUHAMUKH;

BBIYHCIISITh OTHOCUTENIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MAacCCOBYIO JIOJTIO XMMHUYECKOTO AJIEMEHTa MO (OopMyJie COCTMHEHHsS, MaCCOBYIO
JIOJII0 BEIIECTBA B pACTBOpPE, MOJBHYIO [IOJII0 XHUMHUYECKOrO »3JIEMEHTa B
COCJIMHEHUHU, MOJSIPHYIO KOHIIEHTpAlMIO BELIECTBA B PAacTBOpPE, HAXOJUTh



npocTeiryio GopMyiTy BEmecTBa 0 MAaCCOBBIM MIJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJUTH PACUETHI MO YPABHEHUSAM XMMHYECKHUX PEAKIHUN C y4EeTOM HEJOCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOAA MPOAYKTA, 3HAUYCHHUS TEIIOBOTO
s dekra peakuu, onpeaessiTh COCTaB CMECEH;

coOmro1aTh npaBuiia 6e30macHoi paboThl B 1a00OPATOPUH MIPU UCTIOIB30BAHUU
XUMHUYECKOM TIOCYABI M 000PYI0BaHNUs, a TAKXKE MPABUIIA OOPAIIIEHUS C BEIECTBAMH
B COOTBETCTBUM C WHCTPYKIHMSIMH BBITIOTHEHUS JIa0OPATOPHBIX OIBITOB |
OPAKTHYECKUX padOT MO TMOJYyYEHUI0O U COOMpaHHI0 Tra3000pa3HbIX BEIECTB
(aMMHakKa M yrieKUCIIOro raza) U pelieHnI0 dKCIIEPUMEHTAIBHBIX 33714 TI0 TeMaM
Kypca, TPEACTaBIATh pPe3yldbTaThl JKCIEpUMEHTa B  (OpMe  BBIBOJOB,
JI0Ka3aTeNbCTB, TPadUKOB, TAOIHII U BBISIBIISITH SMITUPUUECKHE 3aKOHOMEPHOCTH;

NPUMEHSATh OCHOBHBIC OIEpAIlMM MBICIUTEIBHON NEATEIBHOCTH (aHATU3 U
CHUHTE3, CpaBHEHHE, O0OOIIeHWe, CUCTEeMAaTHU3allhi0, BBISBICHUE MPUYHHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3YyYCHUH CBOWCTB BEIIECTB U XUMHUYCCKUX PEAKIUH,
BJIJIETh €CTECTBEHHO-HAYYHBIMU METOJaMU TIO3HAHMs (HAOJI0IeHNE, N3MEPEHHE,
MO/ICITHPOBAHHE, YKCIIEPUMEHT (peabHBIN M MBICIICHHBIH );

NpUMEHSATh  TpaBmwjia  O€30MacHOro  OOpamieHusi C  BEIIECTBaMH,
UCTIOJIh3yEMBIMU B IOBCEIHEBHOW KU3HU, TTPABHJIA TOBEACHUS B IIEIISIX COCPEIKCHHUSI
3I0OPOBBSI U OKpY)KAIOIIEW MPHUPOJAHON CpeIbl, MOHUMATh Bpel (OMacHOCTH)
BO3JCHCTBHS Ha JKUBBIC OPTraHHW3MBI OIPENEICHHBIX BEIIECTB, MOSICHITh Ha
npuMepax CrocoObl YMEHBIICHHS M MPEAOTBPAIICHUS UX BPEAHOTO BO3ICHCTBUS,
3HAa4YCHHE KUPOB, OCIIKOB, YTIIEBOAOB ISl OpPraHu3Ma 4eJIOBEeKa;

UCTIOJIh30BaTh TMOTYYCHHBIE TPEJCTaBICHHUS O cdepax mpodhecCHOoHaTbHON
JEeSATEILHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY
s PO(EeCCHOHAIBHON OpPHEHTAMKM W JUIsI OCO3HAHHOTO BBHIOOpa XWMHHU Kak
PO UIBLHOTO TIPEAMETA MPU TTPOIOHKECHUN O0YICHHS Ha YPOBHE CPETHETO OOIIETro
o0Opa3oBaHus;

y4acTBOBATh BO BHEYPOYHOH MPOCKTHO-HCCIIEIOBATEIBCKONU IEATCIHHOCTH
XUMHUYECKOM W XUMHUKO-3KOJOTHYECKOW HaNpaBICHHOCTH, MPUOOPECTH OIBIT
IpOBEACHUS YUEOHBIX UCCIETOBAHUM B YCIOBHUIX 00pa30BaTEIbHBIX OpraHU3aluii,
a TaKKe OpraHu3aluil (HEHTPOB) TOMOIHUTEILHOTO 00pa30BaHus JETEH.



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrtpoiabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypest
Pasnen 1. IloBTOpeHne 0CHOBHBIX BONMIPOCOB Kypca XxumMuu 8 kiacca
I'eneTnueckas cBs3b KJIACCOB
11 HEOpraHn4ueckux coeauHeHui. Oomme 1 0 0
' (hopmymsl, KTacCH(pUKAIHS U CBOHCTBA
OKCHI0B, OCHOBAaHHM, KHCJIOT M COJICH.
OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE
12 peakmuu. PacctanoBka KO3(pPHUITHEHTOB B 1 0 0
' ypaBHeHUsIX OBP MeTo10M 371€KTPOHHOTO
OanaHca.
O00011eHNE CBEAEHNI 0 XUMHUYECKIX
1.3 peaknusax. Kiaccudukanus XxuMmuaeckux 1 0 0
peaxiuii o pa3aIMuHbIM OCHOBAHUSIM.
14 AJTOPUTMBI pelIeHUs 3a/1a4 1 0 0
Utoro no pazneny 4
Paspnen 2. TeopeTrnyeckne 0CHOBbI XUMHH
CkopocTh XUMUYECKOH peakuuu. OakTopsl,
2.1 BIIUSIOIINE HA CKOPOCTh XUMHUYECKUX 1 0 1
peaKuui.
99 Teopust 3NEKTPOTUTUUECKON TUCCOIUALIUH. 4 0 4

I'mpponus coien




Hroro no pazneny

5

Paznen 3. Di1eMeHThI-HEMETAJUIbI M UX Ba:KHeHIIne COCIMHCHUA

OO6mast XxapakTepuCTUKA JIEMEHTOB-

3.1 1 0
HEMETAJIJIOB
39 XUMHYECKHE CBOMCTBA HEMETAJIOB U UX 8 g
' COeMHEHMIT
Wroro mo pazueny 9
Pa3pen 4. DaeMeHTLI-MeTAJIBI U X BAKHEHIIINE cCOeANHEHUS
4.1 Crpoenue meTamion 1 1
4.2 XapakTepHble XUMHUYECKHE CBOMCTBA 5 c
' METaJJIOB
Hroro mo pazgeny 6
Pa3znen 5. O0mme cBeieHusi 00 OPraHN4YecKNX coeTMHEHNsIX
51 YT1eB010PO/IbI 3 3
5.9 Kucnopoconepxaniyue opraHuueckue 3 3
' BEIECTBA
Uroro no pazgeny 6
Pa3znea 6. IloBTopenue u 00001IeHNE 3HAHU I
6.1 Pemenue 3amau 3 0
Uroro no pazgeny 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 25




IHOYPOYHOE IIVIAHUPOBAHHUE

KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoabneie | IlpakTHueckue Aara tuppossLe
Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoThI padoTsbI pecypest
1 CocraBiieHHE CXeM IeHETUYECKOH CBS3U 1 0 0
METaJJIOB U HEMETAJIOB
OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE
2 1 0 0
peakuuu
3 Knaccudukanus XuMuuecknx peakiuu 1mo 1 0 0
Pa3IMYHBIM OCHOBAHUSIM
4 Pemenne pacyeTHbIX 3a1a4 1 0 0
[Tpaktuueckast padota Nel Briusiaue
5 pa3IUyHBIX (HAKTOPOB HA CKOPOCTH 1 0 1
XUMHYECKUX peaKlnui
6 [Tpaktuueckast pabota Ne2 CpoiicTBa 1 0 1
noHOB. Peakunu nonHoro obMena
[IpakTuueckas paborta Ne3 CpoiicTBa
7 KHCJIOT U OCHOBAHHH C TOYKH 3PEHUS 1 0 1
TO/
8 IIpaktuyeckas padora Ne4 CpoiicTBa 1 0 1
IEKTPOJIUTOB
9 IIpaktuyeckas padora Ne 5 I'unposnus 1 0 1

coJien




10

[Ipaktuyeckas padora Ne 6
PacTBOpHMOCTE HEMETAILIOB B BOJIC.
DIIeKTPONPOBOTHOCTH HEMETAIIOB

11

[Ipaktuyeckas padora Ne 7 CoiicTBa
CEphl U €€ COCAUHEHUI

12

[IpakTuueckas padora Ne 8 Iloarpymnma
KHCJIOpOJia

13

[IpakTuueckas padora Ne 9 Ilonydyenue
aMMUaKa " OIIBITHI C HUM

14

[IpaxTueckas padorta Ne 10 CpoiicTBa
A30THOM KHCIIOTHI U HUTPATOB

15

[Ipaktuueckas padorta Ne 11 Iomyaenue
okcuga dochopa v OMBITH C HUM

16

[TpakTrueckas padota Ne 12 IMosyuenue
okcupa yrieponaa (1V) v onbITel ¢ HUM

17

[IpakTrueckas padota Ne 13
PacrioznaBanue kapOOHATOB U CHIIMKATOB

18

Pemenne PaCUYCTHBIX 3a1a4

19

[IpakTnueckas paborta Ne 14
PaccmoTpenue 00pas3IoB METaIoB U UX
MIPUPOIHBIX COCTUHEHUN

20

IIpakTnyeckas padora Ne 15 CpoiicTBa
METaJJIOB

21

[Ipaktuyeckas pabora Ne 16 Ycrpanenue
KECTKOCTH BOJbI

22

IIpaktuyeckas padora Ne 17 CpoiicTBa
IIOMHUHMS U €T0 COETMHEHUN




[Ipaktuyeckas padora Ne 18 CpoiicTBa

23 . 1 1
COCIIMHEHUH Kere3a
[Ipaktuyeckas padora Ne 19 Pemenue

24 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 1 1
«MeTanby
[IpaxTnueckas padota Ne 20

25 N3roToBnenne Mojeneil MOJIeKyI 1 1
YTJIEBOI0POJIOB

26 [IpaxTnueckas padorta Ne 21 CpoiicTBa 1 1
STHIICHA

97 [IpaxTueckas padorta Ne 22 CpoiicTBa 1 1
STaHOJIa U IIMLEPUHA

28 HpaKTqu:CKaﬂ pabota Ne 23 CgoiicTBa 1 1
YKCYCHOM KUCJIOTBI

29 [IpakTuueckas padota Ne 24 INosyuenue 1 1
3¢upa yKCyCHOU KHCIOThI
[IpakTueckas padota Ne 25

30 KadecTBeHHBIC peakiiy Ha OPTaHUYECKUE 1 1
COeIMHEHUS

31 Pemenue 3a1a4y n3y4eHHBIX TUIIOB 1 0

32 [ToBTOpEeHUE M 0000IICHNE 3HAHUI 1 0

33 [ToBTOpenue u 06001IeHNE 3HAHUI 0

OBIIEE KOJIMYECTBO YACOB I1O 33 55

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA
1. Tlporpammsl mo xumuu st 8-11 ximaccoB o0meoOpa3oBarenbHbIX yupexxaenui /Ilon pex.
H.E. Ky3uenoBoii. — M.: Benrtana-I'pad, 2013.
2. Xumus: YUeOHUK s ydamuxcs 8 kiracca 001meo0pa3oBaTeIbHBIX YUPEIKICHHH /
Kysnenoa H.E., TuroBa U.M. u np. — M.: Benrtana —I'pad, 2013
3. Xwumwus: YaeOHUK aiis ydamuxcs 9 kimacca o01meo0pa3oBaTeIbHBIX YUPEIKICHHH /
Kysnenosa H.E., TutoBa I.M. u np. — M.: Benrana —I'pad, 2014
4. Ky3nenosa H.E., Jleskun A.H. 3amaunuk no xumun. 8 k1. — M.: Benrana-I'pad, 2013
5. Kyzuenora H.E., Jleskun A.H. 3agaunuk no xumuu. 9 xi1. — M.: Benrana-I'pag, 2014.
6. Tapa H.H., 3yeBa M.B. B xumudeckoii mabopatopuu. 8 k1. Pabouas Terpaap. — M.:
Benrana-I'pag, 2013.
7. TapaH.H., 3yeBa M.B. B xumnaeckoii naboparopun. 9 k. Pabouas Tetpans. — M.:
Benrana-I'pad, 2013.
8. Kasepuna A.A., IBanoBa P.I". u np. Xumus. [Inaaupyemsie pe3ynabratel. CucTtema 3ajanuid
8-9 xmaccel. — M.: [IpocBemenue, 2013.
9. Jurarmona JI.E. KoMiiekcHas TeTpaab Uist KOHTPOJIS 3HaHWA. — M.: Panok, 2013.
10. Terpams s mpakTHYECKUX padoT. 8 kiacc — M.: [Ipoda, 2013.
11. Terpanp mist mpakTH4YecKux padot. 9 kimacc — M.: [poda, 2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6muoreka [IOK https://m.edsoo.ru/

https://myschool.edu.ru/






