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HOACHUTEJIBHASA 3AIINCKA

PaGouas nmporpamma mo Kypcy «XHMHUYECKHI MNPAaKTUKyM» sl OCHOBHOM
IIKOJIBI COCTABJIEHa HAa OCHOBE TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIEHHBIX
B (eaepaqbHOM TOCYAapCTBEHHOM 0Opa30BaTEIbHOM CTAaHJApPTE OCHOBHOTO
oOmero o0pa3zoBaHusi BTOPOrO MOKOJEHUS M MPUMEPHON MPOTPaMMbl OCHOBHOTO
oOmrero o0pa3zoBaHusi IO XUMHH, IPOrPAMMBI Pa3BUTHSL YHUBEPCAIBHBIX YU4€OHBIX
nericTBril. B Hell yuuTHIBAIOTCS OCHOBHBIE IIEJIM OOIIEro 00pa30BaHMs, aBTOPCKHE
UJIeV pa3BUBAIOIIETO 00YyUEHUsI XUMUHU, PE3YJIbTaThl MEXIPEIMETHON HHTETpaLlUu.
[Iporpamma Kypca HampaBiieHa Ha yIOBJIETBOPEHUE MO3HABATEIBHBIX HHTEPECOB U
OPUMEHEHUs] MPAKTUYECKUX 3HAHMM 10 XUMHUM  y4YalllUXCS  OCHOBHOM
00111600pa30BaTEIbHON IKOJIBI.

[Iporpamma Kypca mnpeaHa3HaueHa isd MOpeanpo@uIbHOW TOJITOTOBKH U
npo(ecCUOHATBLHOTO CAMOOMpPENENeHUsT yJalluxcss ¢ OpUEHTalUeld Ha XUMHKO-
O6uonornyeckuit mpodub.

3HaHME XHUMHUHU CIY>KUT OCHOBOM Mjis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJIb UrparoT GopMHUpPYyEMble XUMHUEH TIPEACTABICHUS O MPEBPAIICHUSIX YHEPTUU U
BEIIECTB B MPUPOJE, O MyTAX pelIeHUs TI00aJbHBIX MPOOJIeM YCTOWYHUBOTO
pa3BUTHsS YeEJIOBEYECTBA — CBHIPbEBOM, HSHEPreTUYECKOH, MPOJOBOJILCTBEHHON
npo0sieM, MpoOIEMbI HKOJIOTHYECKON O€30aCHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KYJIBTYPHI JUYHOCTH 00YUYAIOITUXCS, UX 00IIeH U (YHKIIMOHAIBHOM
IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIIOCOOHOCTEU
oOy4yaroluIuXxcs, HAaBBIKOB HUX CAMOCTOSTEIbHOW Y4eOHOM  JIesTeNbHOCTH,
SKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KakK B
MOBCETHEBHOM KU3HHU, TaK U B IPO(PECCUOHATBHON 1eATeIbHOCTH;

3HaKOMUT €O CHeun(UKOW HAyYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
IPEICTAaBICHUN O €UHCTBE MPUPOJBI U YEJIOBEKA, SBIISIETCS KIFOUYEBBIM 3TalloM B
(GopMUpPOBaHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00Y4YarOIINXCs;

croco0cTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOIMYECKOE
oOpa3zoBaHre 00yJarONTUXCS.

JlaHHbIE HampaBi€HHUS B OOYYEHUM XUMHUU OOECIEUMBAIOTCS Creuu(UKon
COJIepKaHMsI TPEAMETa, KOTOPbIA SABISIETCA MEeAaroru4eckd aJaanTHPOBAHHBIM
OTpaXEHUEM OIPEIEIICHHOIO Tana Pa3BUTH XUMUHU.



COAEPXAHUE OBYUYEHUA

IlepBoHayabHbIe XMMHUYECKHE OHATHS

Xumusi — BaxkHas 00JacTh €CTECTBO3HAHUSI M MPAKTUYECKOU JEATEIbHOCTU
yenoeka. [Ipeamer xumuu. Pons xumuu B )u3HU yenoBeka. Kpatkue cBenenus oo
VUCTOPUY BO3HUKHOBEHUS U Pa3BUTHUS XUMHUU. XHMHUA B CHCTEME HayK. Tena u
BellecTBa. Ousznueckne 1 XMMUYECKUE CBOMCTBA BEMIECTB. ATrperaTHbIE COCTOSHUS
BellecTB. [loHSATHE O TEOPETUYECKUX W SMIIMPUYECKHUX METOJAaX MO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencTaBieHuss 0 HAy4HOM IMO3HAHUM HA SMIUPUYECKOM
YpOBHE: HAOIIOJICHUE, U3MEPEHHE, IKCIICPUMEHT, MOJCIUPOBAHNUE, BHIYHCICHUE.
[IpencraBnenust 0 HAy4HOM MTO3HAHUU HA TEOPETUUYECKOM YPOBHE: Hay4YHBIE (PAKTHI,
npobsiema, rurnoTes3a, Teopus, 3aKOH.

A3bik xuMuu. VIcTOUHMKHN XUMHUUECKON WH(pOpMaInu.

[TonsiTue o meromax paboOThl ¢ XMMHUYECKUMHU BemectBamu. O6opyaoBaHue
IIKOJIBHOM XuMHueckol Jnaboparopuu. IIpaBuna Oe3omacHOro oOpamieHus ¢
BEIIIECTBAMU U J1aOOPaTOPHBIM 000PYI0OBAHHEM.

Uucteie BemecTtBa U cMecHu. [IpupoaHbie cMecH: BO3AYX, HNPUPOJHBIA Ta3,
He(dTh, MPUPOHBIC BOJIbI, TOPHBIC MOPOJIbI U MUHEpasbl. [[OHATHE O TOMOTEHHBIX U
reTeporeHHbIx cMecsx. CrnocoOsl pazaeneHus cmeceil. OuncTKa BEIIEeCTB.

BemectBa u XuMHuUecKHe peakUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKHE
anemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThie M ClIOKHBIE BEILIECTBA.
Mertaiibl 1 HeMeTalulbl. BeliecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS.

Xumuueckast popmyiia. BanmeHTHOCTh aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
NOCTOSIHCTBAa cocTaBa BemiecTB. OmpenesieHHe BAJICHTHOCTH 3JEMEHTOB 110
dbopmynaM OMHAPHBIX COSAUHEHUM U CocTaBlieHne (HOpMYyI OMHAPHBIX COSTUHCHHM
[0 BAJIEHTHOCTH 3JeMeHTOB. OTHOCHUTENbHAs aToMHas Macca. OTHOCUTEIbHas
MOJIEKYJIsIpHass Macca. MaccoBas 1011 XMMHUYECKOrO 3JIEMEHTAa B COEJIUHEHUHU.
Haxosxaenue npocreiinieit ¢opmysibl BelecTBa 0 MaCCOBBIM JOJISIM 3JIECMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBs3b KOJIMUECTBA,
MacChl M 4YHCIIa CTPYKTYPHBIX €IMHMII BemecTtBa. Pacuetst mo Qopmynam
XUMHUYECKHX COEAMHEHUH. MoisipHas Macca cmecH BelecTB. MoubHasg 10
XAMHYECKOTO JJIEeMEHTa B coeauHeHuu. Haxosknenuwe mpocteitmieit (hopMmysisl
BEILIECTBA [0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Pu3nYeCKue U XMMUYECKUE ABJICHUS. XUMUYECKasl PEaKIHs U €€ MPU3HAKU.
VYcnoBus npoTekaHusi XUMUYECKUX peakiuidl. 3aKOH COXPAaHEHUsI MACChl BEIECTB.
ATtoMmHO-MonekysipHas Tteopus. JKusHp u gesrensHocTh M.B. JlomoHOCOBa.
XUMHUYECKHUE ypaBHEHUA. TUIBI XUMUYECKUX peaklnil (COeIMHEHUS, PA3JI0KEHHUS,
3amenieHus, ooMeHna). PacueTsl Mo XUMHUYECKUM YPABHEHUSIM.

OKCIIEpUMEHTAIbHOE HM3YYEHHUE BEIIECTB M SIBICHUWA. 3HAKOMCTBO C
XUMUYECKOW TOCYyIoW, ¢ mpaBuiaMud paboThl B J1a0OpaTOpud M MpUEMaAMU



oOpaitieHust ¢ 1a00paTopHbIM 000pyI0BaHKHeM. 3yueHre u onucanue Pu3nueckux
CBOMCTB 00pa3llOB HEOPraHMYECKUX BEIIECTB — METaUIOB U HEMETAILJIOB.
HabGmonenne pusnyeckux (IiaBaeHUE BOCKa, TasHUE JIbJIa, PACTUPAHUE caxapa B
CTyNKe, KHUIIEHHE U KOHJICHCAI[Usl BOJIbI) W XUMHUYECKUX (TOpEeHUE CBEYH,
IPOKaJIMBaHKE MEIHOU MPOBOJIOKH, B3aUMOJICUCTBUE COJbI UM Meja C COJISTHOM
KHUCIIOTON) siBieHUM. O3HaKOMJIEHHE ¢ 00pa3laMU BEIIECTB KOJIMYECTBOM 1 MOJIb.
HaGmionenne u omnucaHue NPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKIui
(pazyioxeHue caxapa, B3aMMOJCHCTBUE CEPHOM KHCIOTBI C XJOpUJIOM Oapusl,
noJiydeHue u pasnoxkeHue rugpokcuaa meau (1) mpu narpeBannu, B3auMo1elicTBie
xkene3a ¢ pactBopoMm coiu Menu (I1). M3yuenue cnoco6GoB pasneneHusi cMmeceit (¢
TTOMOIIIBIO MarHura, dbuneTpoBaHUe, BHITIAPUBAHME, JTUCTUJUISIINSA,
xpoMartorpadus), MNPOBEIACHUE OYNCTKU TOBapeHHOW conu. HaGmonenue wu
OMHMCaHNE OMBITOB, WUTIOCTPUPYIOIINX 3aKOH COXPAHEHUS MACCHI.

Baxueimue npeacTaBuTe M HEOPraHM4eCKMX BelecTB

IIpencraBnenust o ra3zax. Bo3myx — cmech rasoB. CoctaB BO3nyxa. 3aKoH
ABoragpo. Monspubeiii 00b€M Ta3oB. OTHOCHTENbHAs IUIOTHOCTh Ta30B.
OmnpeneneHne OTHOCUTEILHON MOJICKYJIIPHOW MacChl ra3000pa3HOro BElecTBa IO
W3BECTHOW OTHOCHUTEJIBHOM TIUIOTHOCTH. OOBEMHBIE OTHOIICHHUSI Ta30B TIPH
XUMHYECKUX PEAKIHIX.

Kucnopon — snemeHT u mpoctoe BemiecTBo. HaxokiaeHue kuciopoaa B
npupoje, GU3nYecKue U XuMUYECKUe CBOMCTBA (peaKIMi TOPEHUs U OKUCIICHUS).
[Ipoueccol okucnenust B >kuBod mpupoxae. Oxcuzabl. [lpumenenue kuciopoja.
CriocoObl Moy4eHus: KUCIOpo/ia B 1a00paTOpuu U npombinieHHocTH. [ToHsiTHE 0O
karanu3arope. KpyroBopor xkucimopoma B mnpupoge. O30H — auioTporHas
mMonudukanusa kuciopoaa. O30HOBBIH CJI0M, €ro 3HAYEHHE J1JIs1 )KUBBIX OPTaHU3MOB.
Pa3pymienune 030HOBOTO CI104.

TennoBoit 3PhHeKT XUMUYECKOW peakIuu, TEPMOXMMHUYECKHUE YpaBHECHHUS,
9K30- M IHAOTEPMUYECKUE peakimu. TornuBo. Vcnonb3oBanue yriigs U MeTaHa B
Ka4yecTBE TOIUIMBA. 3arpsa3HeHue Bo3ayxa. [lonstie o mapHUKoBOM 3¢ deKxTe.

Boaopon — sneMeHT u mpoctoe BellecTBo. Haxoxaenue Bogopoaa B IpUpoe,
dusznyueckre 1 XuMUYECKHUEe CBOMCTBA, MPUMEHEHUE, ClIOcO0bI monyyeHus. [lorsTue
0 KUCJI0Tax U coisix. Mcnonb3oBanue BOAOpOAa B KAUECTBE TOIIHBA.

Bonma. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBOpBL
HacellieHHble 1 HEHACHIIIEHHbIE PacTBOpPbI. PacTBOpUMOCTH BEHIECTB B BOJIE.
@DaKkTOophl, BIUAIONIME HA PACTBOPUMOCTb TBEPIABIX U Ta3000pa3HbIX BEIIECTB.
CrocoObl BBIpaKeHHSI KOHIIEHTPAIIMN PACTBOPOB: MAacCOBasi J0Jsi PACTBOPEHHOTO
BEILIECTBA, MOJSpHAs KOHUEHTpauus. Poib pacTBOpoB B HpUpOJE U B KU3ZHU
YeJIoBeKa.



Xumunueckue cBoiictBa Bojbl. llonstue 00 ocHoBanusix. I[lonstue 06
nHauKaropax. KpyroBopor BoOAbl B NpUpOAE. 3arpsi3HEHUE MPUPOJIHBIX BOJ.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranuueckux coeauHenuil. Oxcuanl. Knaccuduxanus
OKCUJIOB:  cosiecoOpasyroniue  (OCHOBHBIC, KHUCJIOTHbIE, amMdoTepHble) W
HecosieoOpasyromue. MexayHapogHass HOMEHKJIATypa OKCHUAOB. TpHUBHAIbHBIC
Ha3BaHUS OKCHUJIOB. PU3NUECKUE U XAPAKTEPHBIE XUMUUYECKUE CBOMCTBA OKCUIOB
(B3aMMOJICCTBUE C BOJIOM, C KUCIOTAMU U OCHOBAaHUSIMU, C APYTUMU OKCHIAMHU).
[lonyyeHne OKCUAOB.

[TonsTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOACOAEPXKAIIUX KUCIOTaX.
Kucnorel. Knaccubuxanus kucnor. MexayHapoaHass HOMEHKIATypa U
TpUBHUAJIbHbIC Ha3BaHUS KHUCJIOT. DUBMYECKHUE W XUMHYECKUE CBOMCTBA KHUCIOT
(B3aMMOJICCTBHE C METaUIaMH, C OKCHUJaMU METaJIJIOB, OCHOBAHUSIMU U COJISIMU).
Pan axtuBHOocTM MetaismioB H.H. bexerosa. Ilonmyuenue xucior. Kucinorsr B
npupoje, IPUMEHEHUE BaXKHEHIITUX KUCIIOT.

OcHoBanus. Krnaccudukamuss OCHOBaHWM: IIEJIOYM M HEPACTBOPUMBIC
OCHOBaHMS. MeX1yHapoIHasi HOMEHKJIaTypa oCHOBaHMi. TpuBHUalIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aUMOAEHUCTBUE C KUCIOTHBIMH OKCHJIAMHU,
KUCIIOTaMH M COJIAIMHM) M CHOCOOBI mojydeHus. HepacTBoprMbie OCHOBaHHUSA, MX
CBOICTBA (B3aMMOJEHCTBUE C KUCIOTAMHU) U CIIOCOOBI MONyueHusi. AM(OTEPHOCTD.
[lonsitue 00 ampoTepHBIX THAPOKCHUIAX (HAa MPUMEPE TUAPOKCHUIOB IIMHKA U
AIIOMUHUS): XUMUYECKHE CBOMCTBA (B3aMMOJIEWCTBHUE C KUCIOTAMHU U IIEJI0YaMU) U
NOJIyYEHUE.

Comu  (cpeanue, KHUCTbIE, OCHOBHBIE, [IBOWHBIE). MexayHapoaHas
HOMEHKJIaTypa cojieil. TpuBHanbHbIC Ha3BaHU COJIel. PU3NUECKUE U XapaKTEPHbBIC
XUMHYECKHUE CBOMCTBA HA ITpUMepe cpeaHux coiiei. [loydenue conen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

DKCIEPUMEHTAIIBHOE U3YYEHUE BELIECTB U SIBJICHUN:

KOJINYECTBEHHOE OINPEEIIEHUE COJIEPKAHUS KACIOPOJa B BO3AYXE;

noJiy4eHue, coorpanue, pacro3HaBaHUE U U3YUCHHE CBOWCTB KUCIOPO/IA;

HAOJIIOICHUE B3aUMOJCHUCTBHS BEIIECTB C KHCJIOPOJOM H  YCIOBUM
BO3HUKHOBEHUS U IPEKPALLECHUS TOPEHUS;

03HaKOMJIEHHE C 00pa3laMy OKCHIOB U OMKHCAHUE UX CBOMCTB;

noJiydyeHue, coOupaHHe, paclio3HaBaHWE W U3YYEHUE CBOMCTB BOJOpPOJA
(ropeHue);

B3aMMo/ielicTBHE Bojopoaa ¢ okcuaoM meau (11);

UCCIe0OBaHNEe OCOOEHHOCTEM  pacTBOPEHUS BELIECTB C  Pa3IMYHOU
PacTBOPUMOCTHIO;



[IPUTOTOBIICHUE PACTBOPOB C OIPEAEICHHON MacCOBOM J0JIEN PACTBOPEHHOTO
BEILECTBA;

[IPUTOTOBIICHUE PACTBOPOB C OIPEACICHHON MOJSAPHON KOHLEHTpALUEH
PacTBOPEHHOTI'O BEILIECTBA;

B3aMMO/JICHCTBHE BOJbI C METAJUIAMU (HATPUEM U KAJIbLIUEM);

ONpENIEJIEHUE PACTBOPOB KUCJIOT U LIEJI0YEN C MOMOIIBIO HHANKATOPOB;

UCCclieIoBaHre 00pa3lioB HEOPraHUUYECKHUX BEILIECTB PAa3IUYHBIX KIJIACCOB;

u3ydeHue BzaumoaeicTBus okcuaa menu (ll) ¢ pactBopom cepHOM KUCHOTHI,
KHUCJIOT C METAJJIAMH, PEAaKIUi HEUTpaIU3aLly;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHWW, BBITECHEHHE OJHOIO MeETajlia
JIPYTUM W3 pacTBOpPA COJIU;

B3aUMOJEHCTBHE THIPOKCH/IA [IMHKA C pACTBOPAMHU KUCJIOT U IIEJIOYEN;

pelIeHrne OJKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
iemenToB /. U. MenaeseeBa

Crpoenue atomoB. XumMuueckasi cBs3b. OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaKkiuu.

[lepBbie TOMBITKH KIACCU(UKAIIMU XUMUYECKUX dyeMeHToB. [loHsTHE O
rpynmnax (ceMencTBax) CXOJHBIX JJIEMEHTOB: HICJOYHBIX U IIEJIOYHO3EMEbHBIX
MeTajjlaX, TajJoreHaX, WHEPTHBIX (OJIaropoAHBIX) TazaxX. JIEMEHThI, KOTOPHIC
o0pa3zytoT aM(oTepHbIe OKCUBI U TUAPOKCHIBIL.

[lepuoanueckuii 3akoH. OTkpbITHE [lepuonnueckoro 3akoHa. Ilepuonnueckas
cucteMa xumudeckux snemeHTtoB JI. WM. MenpeneeBa. KopoTkonmepuonHas u
mHHOTIeproaHas ¢Gopmbl Tabmuiel  «llepuoguyeckas cucteMa XUMHUYECKUX
sanemenToB JI. . MenneneeBay. [lepuoast u rpynmnsl (A- u B-rpymisl).

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oromnbl. PagnoakTHBHOCTB.
DONEeKTpOHBl. DJEKTpOHHAs OpOuTanb. DHEPreTUYECKHE YPOBHM M TOJYPOBHH
atoma: S-, p-, d-opOuranm. DJIEKTpPOHHBIC KOH(PUTYpallMd | DIIEKTPOHHO-
rpaguyeckue ¢Gopmyasl aromMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMEpa NepHoJa U rpynisl anemMeHTa. CTpoeHue 3JIEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumudeckux 31aeMeHToB [lepuoanueckoit cuctemsl 1. . Menneneena:
pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKUM ypPOBHSM, IIOAYPOBHSM U
opoutansam. Gusnveckuit cmpica [lepuonnueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHMsI paJuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAININYECKUX CBOMCTB 10 IpyInam U nepuonam. Mismenenne
KHCJIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XMMHUYECKUX 3JIEMEHTOB B NIEPUONAX U
rpynmax. XapakTepUCTHKAa XUMHUYECKOTO JJIEMEHTA II0 €r0 IOJOKEHUI0 B
[Tepuonnueckou cucreme 1. 1. Menaeneena.



3nauenue [lepnoanyeckoro 3akoHa u [lepuoandeckoi CHCTEMbI XUMUYECKHAX
JJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. JI. M. MeHneneeB — ydyeHbId U
IpaKJIaHKH.

DNEKTPOOTPUIIATEILHOCTh XUMHUECKUX JJIEMEHTOB. XHMHUYECKas CBS3b.
Buapl xumudeckoi CBsSI31: KOBaJICHTHAS TOJISIPHAS CBSI3b, KOBAJICHTHAS HETOISpHAs
CBSI3b, MOHHAsI CBA3b. MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW U MOHHOU CBSI3H.
DNEeKTPOHHBIE U CTPYKTYpHBIE (OPMYJIbI BellecTB. KaTHOHBI M aHUOHBI.

Kpucrannuueckue u amopdHbie BemecTBa. TUTBI KPUCTAUNIMYECKUX PEIIETOK:
WMOHHAs1, aTOMHasl, MOJICKYJISIpHAsI U UX XapaKTePUCTHUKHU.

Crenens okucienus. OnpeeneHre CTeneHe OKUCISHNUsI aTOMOB B OMHAPHBIX
coequHeHUsAX.  OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE  peakiuu.  [Iporecchl
OKHUCJIEHHsI U BoccTaHoBlieHHUd. Okuciautenu U BoccTaHoBuTenu. CocTaBieHHe
ypaBHEHUM MPOCTHIX OKUCIUTEIIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUM U PAaCCTaHOBKA
B HUX KO3(DPUIIMEHTOB METOJIOM JIEKTPOHHOTO OasiaHca.

DKCIEePUMEHTAIbHOE U3YYCHHUE BEIECTB U SIBJICHUN

O3HaKOMJIEHHE C 00pa3laMy METaNIOB U HEMETAIJIOB;

MOJICTUPOBAHUE CTPOCHHUS MOJEKYJ TPH TOMOIIM PHUCYHKOB, MOJICIICH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYT;

IPOBEACHUE  OMNBITOB, WUIIOCTPUPYIOIIUX  MPUMEPBI  OKHCIHUTEIHHO-
BOCCTAHOBHTEJIBHBIX PEAKINI (TOPEHUE, PEAKIINU PA3TI0KEHUS, COETUHEHNUSA ).

MexnpeaMeTHbIe CBA3H

Peanu3anusa MeXNpeaIMETHBIX CBA3€H NpPU U3YYEHWH XUMHUHU B § Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSTUMN, TaK U OHITUMN, IPUHATHIX B OTAEIIBHBIX ECTECTBEHHBIX HaYyKaX.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIpOoIecc), HayYHbIN (akT,
TUIO0Te3a, TEOpHs, 3aKOH, aHAIW3, CHHTE3, KiIacCHUUKAIMs, MNEPUOIUIHOCTD,
HA0JII0/IEHNE, SKCTIEPUMEHT, MOICIMPOBAHUE, U3MEPEHUE, MOJIEIb.

®usnka: SBIEHUS NPUPONbI, (UUYECKUE SBICHUSA, BEIIECTBO, TEJO,
¢uznueckre BEIWYWHBI, €IWHUIIBI HM3MEpeHus, O00bEéM, Macca, arperaTHbIC
COCTOSIHUE BEIIECTBA, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJIa, CTPOCHHE
ra3oB, XKUAKOCTEH M TBEPIbIX (KPUCTAUIMYECKUX) TE€J, SJEKTPUUECKUU 3aps,
KOJIMYECTBO TEILIIOTHI.

buonorus: 6uocdepa, porocuHTe3, MpoIIecCHl 0OMEHAa BEIIECTB.

['eorpadusi: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TIOPO/IbI, MTOJIE3HbIC
UCKOIIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

Texnomnorusi: Texnocdepa, TPOU3BOJCTBO, XUMHUIECKUE TEXHOJIOTHH, CHIPHE,
KOHCTPYKIIMOHHBIE MaTEPHUAJIbI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHS IPOrpaMMbl OCHOBHOI'O OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOydYeHHMs] XUMUU B €JIHUHCTBE y4eOHOH H
BOCIUTATENIbHON J1€ATEIbHOCTH 00pa30BaTeIbHOM OpraHu3aluu B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMA B OOIIECTBE MpaBUJIaMU M HOPMaMHU TOBEJCHHUS U
CIIOCOOCTBYIOT TMpolleccaM CaMONO3HAHUS, CaMOPa3BUTUS M COLMAJIU3ALMIU
00y4Jaromuxcs.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3WTHUBHBIX IICHHOCTHBIX OpPHEHTAIUA U
paclIMpeHUe ONbITa AESITEIPHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY U UCTOPUYECKOMY HACJIEAUIO, IOHUMAHUE 3HAYCHHS] XUMUYECKON HayKH
U TEXHOJIOTUHU B KU3HH COBPEMEHHOTr0 00IEeCTBa, B pa3BUTHH SKOHOMUKU 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 JPYTMMH MOHSATUSIMH); aHAJIU3UPOBATH,
cpaBHUBaTh, 00001IaTh, BBHIOMpPATh OCHOBAHUS IS KiIacCUUKAIMU U
CHUCTEMATHU3aLMM XUMUYECKUX BEUIECTB U XMMHUUYECKUX PEAKIIHI; yCTaHABIMBATh
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U MEXIY O0bEKTAMU U3YUEHUST; CTPOUTD JIOTUUECKHE
paccyxxJeHusi (MHAYKTUBHbIC, J€YKTUBHbIC, IO AHAJIOTUH); TIpejiaraTb KpUuTepuu
U BBISBIISATH OOIIME 3aKOHOMEPHOCTU U MPOTUBOPEUHUS B U3y4aeMbIX IpoOIeccax M
SIBJICHUSIX; MPOBOJIMTH BBIBOJBI U 3aKIIOUYEHUS; YMEHUS NMPUMEHSTH B IPOIECCE
MO3HAHMS MOHATHS (TIPEAMETHBIE U METANPEIMETHBIC), CAMBOJIMYECKHE (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 H3y4yaeMble XHMHUYECKHE 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 Yy4eOHOW TO3HABATEIBLHOU U
MIPOEKTHO-UCCIIE0BATENBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHMS U CaMOCTOSITEIILHO CTAaBUTh BOIPOCHI; aHAIM3UPOBATH (DaKThI, BBISBIIATH
u (GopMyIupoBaTh MPOOJIEMY, OINPEACIATh IEIb W 3aJlaud, COOTBETCTBYIOIIHE
pelieHnto mpoOIeMbl; TIpeIiaraTh ONMUCATEIbHYIO WK OOBICHUTECIBHYIO TUIIOTE3Y
U OCYIISCTBIIATH €€ IMPOBEPKY; YMEHHUS IPOBOAUTH H3MEPCHHS HEOOXOIUMBIX
mapaMeTpPOB, BBIYKMCICHHS, MOJCIMPOBAHUE, HAONIOACHUS W OKCICPHUMEHTBI
(peasibHBIE M MBICJICHHBIE), CAMOCTOSITEJIbBHO MPOTHO3UPOBATH PE3YJbTATHI,
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 COJEp KaHHUs, CIPABOYHBIE IMOCOOMUS,



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 (POpPMYyNIHMpPOBATH 3ampoChl NpHU IOUCKE 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, JUarpaMmbl, TaOJMLBI, 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; IMYyOJMYHO 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 MPEMJIOKEHHSI OTHOCUTENIBHO BBITOJIHEHUS MPEIJIOKEHHOM
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIIOBast KOMMYHUKAIIWS):

y4acTBOBAaTh B TPYIIMOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOW pabOThl, OMPENEATh CBOIO POJb, PACHPENENATh 3aJadydl MEXIY
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 COrJACOBAaHUS MO3ULMNA, y4yacTBOBaTh B
oOcyxneHud, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aMMOJICCTBUSI.

PeryasiTuBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

OBnaseHne YHUBEpPCATbHBIMH YYCOHBIMH PETYISTUBHBIMU JICHCTBUSMU
BKJIIOYAET Pa3BUTHUE CaMOOPraHHU3alMy, CAMOKOHTPOJS, CaAMOKOPPEKLIHUH, B TOM
YUCIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENBCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh CMOCO0 perieHus yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIMA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO pa0OTy NP pelICHUU y4eOHOU WK
UCCJIeI0BAaTEIbCKOM 3a/Ja4K; Ha OCHOBE MOJYYEHHBIX PE3YJIbTaTOB (POPMYIUPOBATH
00001IeHHsT W BBIBOJbI, MPOrHO3MPOBATH BO3MOXKHOE pPA3BUTHE IPOILIECCOB;
aHAIM3UPOBATH PE3YJIbTaThl: COOTHOCUTH CBOM JCHCTBUS C IUIAHHUPYEMBIMU
pe3ysbTaTaMH, OCYUIECTBISATh CAMOKOHTPOJIb JESITEIbHOCTH; KOPPEKTUPOBATh
CBOIO JI€SITEIbHOCTh Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaTbl OCBOEHUSI MPOrpaMMbl MO XUMHHM OCHOBHOTO
o01rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HUMEIOT OO0Iee COJepkKaTeabHOe
SIPO C MPEIMETHBIMH PE3yJIbTaTaMU 0a30BOT'0 YPOBHS, COTJIACOBAHBI MEXK Y COOOH,
YTO IMO3BOJISIET PEAM30BBIBAThH YI1yOJEHHOE M3YyYCHHE KaK B paMKax OTJIEIbHBIX
KJIacCoOB, TaK M B paMKaxX pealn3allid WHIWBHAYaJIbHBIX 00pa30BaTEIbHBIX
TPAaeKTOPHUI, B TOM YHCJIE MCIMOJIb3Ysl CETEBOE B3aUMOJecTBUE opranu3aiuu. [lo
3aBEpIICHUN peaju3aliyd MPOorpaMMbl  yriyOJIEHHOTO YpPOBHS 0O0yYaromuecs
CMOTYT JIETaJIbHEE OCBOUTH MAaTEpHUaJ, OBIAJCTh PACIIUPEHHBIM KPYTOM IMOHITUN U
METOJIOB, pelIaTh 3a7a4u 00Jiee BHICOKOT'O YPOBHS CI0KHOCTH.

[IpeameTrHble pe3ysibTaThl BKIIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCS HAYYHBIX
3HaHUH, yMEHUHN U CIIOCOO0B JeHCTBUH, crienn(PpUIecKuX sl MpeIMETHOM 00J1acTH
«XUMHUS»; OCHOBHI HAYYHOI'O MBIIUICHUS; BUABI JEATEIBHOCTH IO MOJYYEHUIO
HOBOTO 3HaHHS, €r0 HMHTEPIpPETANHU, MPeoOpa30BaHUI0 M IMPUMECHEHUIO B
pa3IMUHBIX YYEOHBIX M pEANbHBIX JKMU3HCHHBIX YCIOBUSX;, OOCCIEYHUBAIOT
BO3MO’KHOCTb YCIICIITHOT'O OOYYEHUS Ha CIIEIYIONIEM YPOBHE 00pa30BaHMUs.

K xonmy oOyuenuss ¢ 8 knacce y oOydwaromerocs OyayT chOpMUPOBaHbBI
CJICYIOIIUE MPEAMETHBIC PE3yIbTaThl H3yUCHUS XUMUH Ha YIITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TIOHSTHH: aToOM, MOJEKYIa,
XUMUYECKUI 3JIEMEHT, METaJlJl, HEMETa/ll, aJuIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOpPOAHAsT M HEOJHOPOJIHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAash Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAasi Macca, MaccoBasl JOJIsI XUMHUYECKOrO »JJIEMEHTa B COEJUHEHHH,
MOJIIPHBIN 00bEM, OTHOCHUTEIbHAS TUIOTHOCTH Ta30B, OKCHUJ, KHCIIOTa, OCHOBaHUE,
coJib, aM(OTEpHbIA OKCHI, aM(OTEpHbIA TUAPOKCUA, XUMHUUYECKash peakius,
KJ1IaccupuKaus peakluil: peakiuu COCIUHEHUS, PEAKIUU PA3I0KEHUS, peaKIuu
3aMelIeHUs, peaklnu OOMEHa, PK30- U JHAOTEPMUUYECKUE PEAKLUU; TEIIOBOU



s ekt peakiuu; AIpOo aToma, DJIEKTPOHHBIA CIOM aToma, aTOMHAasi OpOUTab,
pagnyc aroMa, XMMHYECKasl CBSI3b, MOJIApHAs U HEMNOJISIpHAsh KOBAJEHTHAS CBS3b,
WOHHAs CBS3b, HWOH, KAaTHOH, AaHWOH, pPacTBOpP, MAaccoBas JOJIsI BEIIECTBA
(MpoleHTHAs] KOHILIEHTpAIMsl) B PacTBOpPE, MOJSIpHAs KOHIIEHTpAlusi BEIIECTBA B
pacTBOpe; AIEKTPOOTPUIATENBHOCTh, CTENEHb OKHUCJIEHUS, OKHUCIUTEIN U
BOCCTAaHOBUTEIIH, OKHCJICHUEC u BOCCTAaHOBJICHHUE, OKHCIUTEIILHO-
BOCCTAHOBUTEIIbHBIC PEAKI[MU, METO] AJICKTPOHHOTO OaaHca;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHITUNA U IPUMEHSTh
AT MOHSTHUA NPU OMUCAHUU BEIIECTB U UX MIPEBPAILICHUI;

UCIIOJIH30BaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTaBJICHUs (DOPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OMHApHBIX COCAWMHEHUSX,
CTEMIEHb OKHWCJICHUS JJIEMEHTOB B OWHAPHBIX COCIWHCHHSX, MPUHAIJICKHOCTD
BEIIIECTB K OMpPECICHHOMY KJIAcCy COEUHEHUM 10 (opMysIaM, Bkl XUMUUECKOM
CBsI3U (KOBJICHTHOW ¥ MOHHOW ) B HEOPraHUUECKUX COCTMHCHUSX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MOCTOSHCTBA
cocraBa, [lepuomnueckoro 3akoHa [[. WM. MeHneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHUH, 3aKOHa ABOraJipo M €ro CIEICTBUM, MPEICTABICHUI O HAYYHBIX METOJaX
MMO3HAHUSA, B TOM UHCJE OSKCHEPUMEHTAIBHBIX M TEOPETHYECKHX METOAax
VCCJIEJOBAHMS BEIIECTB U U3YYECHUS XUMUUYECKUX PEAKLIUM;

JIEMOHCTPUPOBATh TMOHUMAHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX I0J0XKEeHUA B [lepuonndeckon cucreme:

OTHMCHIBATh U XapaKTepu30BaTh Ta0IMIHYyI0 (popmy Ilepuoandeckoit cucteMsl
XUMHUYECKHUX DJIEMEHTOB: pa3inyaTh MOHITUA «TJlaBHas noArpynna (A-rpymnmna)» u
«mmoboyHas noarpynma (b-rpynma)», «Majbie Tepruoab» U «OOBIITHE TIEPUOIBI;

COOTHOCUTHh 0003HAYCHUsS, KOTOpble MMeroTcsa B Tabmuie «llepromnueckas
cucremMa xuMuuyeckux odjaementoB J[. WM. MeHaeneeBa»y, C  4HCIOBBIMU
XapaKTEePUCTUKAMHU CTPOCHHUS aTOMOB XHMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsjl
spa, 00IIIee YUCIIO AICKTPOHOB U pacIpe/IeJICHUE UX 110 3JICKTPOHHBIM CJIOSIM);

OOBSICHATH CBSA3b TIOJIOXKEHHMsSI dJeMeHTa B Ilepuogumdeckoi cucreme ¢
pacupeieieHueM JJIEKTPOHOB IO JSHEPTETUYECKUM YPOBHSIM, MNOAYPOBHAM U
OpOHUTAJIIM aTOMOB MEPBBIX YETHIPEX IMEPUOIOB;

KJIaCCH(UIIUPOBATh XUMHUYECKHE DJJIEMEHTHI, HEOPraHWYCCKHE BEIICCTBA,
XUMHUYECKHE PeaKIiu (10 YMCIY M COCTaBY yYacCTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TerIoBoMy 3pdexry);

XapaKTEePU30BaTh (OMMCHIBATH) (PU3NUCCKHUE U XUMHIECKHUE CBOMCTBA IMTPOCTHIX
U CJIOKHBIX BEIIIECTB: KHUCIOPO/1a, BOJOPOAA, BOJbI, O0IHE XUMUUECKUE CBONCTBA
OKCHUJIOB, KHCJIOT, OCHOBAaHUW M COJI€, TEHETUYECKYIO CBSI3b MEXKIY HUMH,



MOATBEpXKAass MpUMEpaMU  MOJIEKYJISPHBIX  YpPaBHEHHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUM;

OMMKCHIBATH POJIb KUCIOPO/a, BOJOPOAA M BOJBI B MPUPOTHBIX MPOIECCaX, B
KUBBIX OpPTaHW3Max, UX MPUMCHECHHE B PA3IUYHBIX OTPACIAX MPOMBIILICHHOCTH,
BO3MOYXHOE HCITOJIh30BAHNUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3MPOBATH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT HX
cocTaBa M CTPOCHHUS, BO3MOXKHOCTH TPOTEKaHUS XUMHUYECKUX NPEBPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JICMEHTA B COCTMHCHHH,
MAacCOBYIO JIOJIF0O XUMHYECKOTO 3JIeMEHTa 1Mo (OpMyJie COCAMHCHHS, HAXOJHTh
POCTEHIITY 0 (DOPMYJTY BEIIECTBA IT0 MaCCOBBIM MM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MAacCOBYIO JIOJIO BEIIECTBA B PAcTBOpPE, MOJISIPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBope, MIPOBOJUTH PACUEThI MO0 YPABHECHUSAM XUMHUYCCKOHN peaKInu;

NPUMEHSTh OCHOBHBIC OTIEPAIIMM MBICITMTEIIBHON JIEITeIbHOCTH — aHAIW3 |
CUHTE3, CpaBHCHHE, 0000IICHNEe, CUCTEMAaTH3aINI0, KIacCU(PUKAIIMIO, BBISBICHUC
IPUYUHHO-CJICJICTBEHHBIX CBSA3CH — JIJI U3YUYCHUS CBOMCTB BEIIECTB M XUMUYCCKUX
peaKinii, €CTeCTBCHHO-HAYYHbIC METOJbI NO3HAHUS — HAOJIOJCHUE, U3MEPCHHUE,
MOJIETMPOBAHKE, JKCIEPUMEHT (pealbHbIi W MBICICHHBIM) — /JI1 OCBOEHUS
y4eOHOT0 CoJIepKaHUS;

PacKphIBaTh CYITHOCTD MPOIIECCOB OKUCIEHUS U BOCCTAHOBIICHUS, COCTABIISATh
YPaBHEHHSI TPOCTBHIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii (METoIoM
AJIIEKTPOHHOTO OanaHca);

YCTaHABIMBATh CBS3M MEXIY peaJbHO HAOII0JaeMbIMU XUMUYECKUMHU
SABJIICHUSIMH M TIPOIECCAMU, MPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSCHATh
IPUYHUHBI MHOTOOOPAa3usi BEIIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX y4eOHBIX MPEIMETOB;

co0JIr01aTh MpaBmiIa 0€30MacHOM paboThI B Ja00PATOPHUH IMPH UCIIOIB30BAaHUT
XUMHYECKOM TIOCYIBI 1 000PYI0BaHUS, a TAKKE MTPaBUIIa OOPAIICHHS C BEIIECTBAMHU
B COOTBETCTBUM C WHCTPYKIUSIMU BBITIOJTHEHUSI JIA0OPAaTOPHBIX OIBITOB U
NPAKTHYECKUX padOT MO TMOJIYyYEHUI0O U COOMpaHWI0 Ta3000pa3HBIX BEIIECTB
(Boopoaa M KUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OIMPEICICHHON MaCcCOBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA, PEUICHUIO DKCMEPUMEHTANBHBIX 33/1a4 10 TeMe
«OCHOBHBIE KITACCHI HEOPTAHMYECKUX COCTMHEHU Y,

JEMOHCTPUPOBATh  BJAJICHUE OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
BKJTIOUAIOIICH YMEHUSI 0€30MacCHOTO OOpAIeHUS C BEIECTBAMHU, UCIIOJIb3yEMbIMU B
TIOBCETHEBHOM JKHM3HU, a TaK)Ke 3HAHWE TPABUII MOBEICHUS B LEIAX COCPEKEHUS
310POBbSI U OKPYKAKOIIEH CPEIBI.



y4acTBOBAaTb BO BHEYPOUHOW NPOEKTHO-HCCIEAOBATENBCKON IEATEIBHOCTH
XUMHYECKOM U XHMHMKO-3KOJIOTMUECKOW HaIpaBICHHOCTH, MNPUOOPECTH OMbIT
MPOBE/ICHUS YYEOHBIX UCCIIEIOBAaHUN B YCIOBUSAX 00pa30BaTEIbHbIX OpraHu3aluii,
a TaKXKe opraHu3auuil (IEHTPOB) AOMOJIHUTEIBHOIO 00pa30BaHMS IETEM.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrtpoiabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nen 1. Beenenue
[IpaBuna TexHUKH 0€30MIaCHOCTHU MPU
11 paboTe B XUMHUECKOU TaO0OpaTOPHH. 3 0 2
JlabGopaTopHas mocynia u 000pyI0BaHUE.
Hroro mo pazgeny 3
Pa3znen 2. XumMuueckue 3JieMEHThI 1 BellleCTBA B CBeTe ATOMHO-MOJIEKYJISIPHOI0 YYeHUS
2.1 BaneHTHOCTh XUMHUYECKUX JIEMEHTOB 1 0 0
Brluncnenue oTHOCUTENBHON
59 MOJIEKYJIIPHOM MacChl BELIECTB, MaCCOBOM 1 0 0
' JIOJIA 3JIEMEHTOB IO XUMUYECKUM
dhopmynam.
Konuyectoso Belectsa. Mosib. MonsapHas
2.3 2 0 0
macca.
Wroro no pazgeny 4
Pasnen 3. Xumudeckne peakniu. 3aKOHbI COXPAHEHUSI MACChI M YJHEPIruH
31 YpaBHEHHS XUMHUYECKUX PEAKLIUN. 5 0 1
' [Ipu3Hakyu XMMUYECKUX PEAKIUN.
PacueTsl 10 ypaBHEHUSIM XUMUYECKUX
3.2 P 4 0 0

peaKuuu.




Hroro no pazneny

6

Pa3nes 4. BemecTBa B oOKpy:Kamouieil Hac npupojae U TeXHUKe

4.1 Cwmecu BeniecTB. Pa3nenenue cmeceil. 1 0 1
49 PactBopsl. PactBopumocTts. CriocoOb! 7 0 5
' BBIPAKEHUS KOHIIEHTPAIMN PaCTBOPOB.
Wroro mo pazueny 8
Paspnean S. IlonsaTue o razax. Bozayx. Kuciopoa. I'openune
5.1 [Tonyuenue ra3oB U U3ydyeHUE UX CBONCTB 0 1
5.2 OTtHocuTeNbHAs INIOTHOCTH Fa30B 0
Hroro mo pazgeny 3
Pa3nen 6. OcHOBHBIE KJIACCHI HEOPraHUYECKHX COeTMHEeH Uit
Knaccudukanus HeopraHU4ecKux
6.1 . 2 0 0
COEIMHEHUIA.
6.2 XUMHYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB 7 0 3
' HEOPraHMYECKUX COCAMHEHUN.
Utoro no pazneny 9

Pa3nen 7. Crpoenne atoma. Ilepumoauyeckasi cuctreMa XHMHYECKHX 3J1eMeHTOB. CTpoeHHe BellecTBa.

7.1 Crpoenue atoma 2 0 0
[lepuoanyeckas cucreMa XUMHUYECKUX
7.2 proA 2 0 0
3JIEMEHTOB
7.3 CrpoeHnue BemiecTsa 2 0 0
Hroro no pazneny 6

Pazgen 8. Xumnyeckune peakuuu B cBeTe 3J1eKTPOHHOI Teopun. Boropoa. I'asiorensr.




OKUCIUTENHEHO-BOCCTAHOBUTEIIHLHBIC
8.1 3 0
peakiuu
8.2 Bonopon. I"anorenst 2 2
Hroro no pazgeny 5)
Pa3nen 9. Pemenue 3axau
0.1 Pemenue pacueTHBIX 33/1a9 pa3TMIHbIX 5 0
THTIOB
Hroro mo pazgeny 5)
PesepBHbIi ypok 2 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 51 12




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos
Nen/m | Tema ypoka Konrpoiasbubie | IlpakTHyeckue
Bcero
padoThI padoTsbI

1 [Tpaktuueckas padota Nel JlabopaTopHoe 1 0 1
000py10BaHUE U MPUEMBI PabOTHI C HUM.
[IpakTnueckas padorta Ne2 Habmonenus 3a

2 ropsiieit ceeuoil. Mzyuenue crpoeHus 1 0 1
TUTAMEHHU.

3 Pemtenue 3amay 0 0
BaneHTHOCTh XUMUYECKUX IIEMEHTOB 0 0
Brruncienne OTHOCUTEIBHOU

5 MOJIEKYJISIPHOM Macchl BEIECTB, MaCCOBOM 1 0 0
JI0JIM JIEMEHTOB 110 XUMUYECKUM
dhopmynam.

5 OmnpeneneHne KOJIMYECTBA BELECTBA. 1 0 0
Beruucnenue MossipHON Macchl.

Omnpenenenue Macchl BeLeCTBa 0

7 U3BECTHOMY KOJIMYECTBY BELIECTBA U 1 0 0
olpeieNieHne KOJIMYecTBa BEIeCTBA M0
U3BECTHOM Macce

8 YpaBHEHMS] XUMUYECKUX PEAKIINN 1 0 0

9 IIpaktuyeckas pabora Ne3 [IpuzHaku 1 0 1
XUMUYECKUX peaKIuii

10 Pac4€rbl N0 XMMUYECKUM ypaBHEHUSIM 1 0 0




11 Pacuérel 10 XUMUYECKUM YpaBHEHUSIM 1 0

12 Pacuérel N0 XMMHUYECKUM YpaBHEHUSAM 1

13 Pacuérel N0 XUMUYECKUM YpaBHEHUSAM 1

14 [Ipaktuyeckas padora Ne 4 Ounctka 1 0 1
3arpsA3HEHHON MOBAPEHHOM COJIN
[IpakTuueckas padora Ne 5 PactBopumocTts

15 1 0 1
BEIIECTB

16 PacTBOpHI 1 0 0

17 PacTtBOpHI 1 0 0

18 CriocoObl BbIpakeHUsI KOHIIEHTPAuU 1 0 0

19 CriocoObl BbIpakeHUsI KOHIIEHTPAIIUU 1 0 0

20 [Tpaktrueckas padota Ne 6 [IpurorosieHue 1 0 1
pacTBOpa 3aJJAHHON KOHIIEHTPALUU

21 Pemienne 3a1a4 Ha KOHLEHTPALHIO 1 0 0
pacTBOpPOB.

29 [Ipaktrueckas padota Ne 7 [Tonmydenue 1 0 1
KHCJIOPOJa U U3y4EHHUE €ro CBOMCTB

23 OTtHOCUTENbHAS TIIOTHOCTD. 0 0

24 OTtHOCUTENbHAS TIIOTHOCTD. 1

25 Okcupl, OCHOBAHUS, KUCIOTHI, COJIN 1
XHMMHUYECKUE CBOMCTBA COEAUHEHUN Pa3HBIX

26 1 0 0
KJIACCOB.

97 XHUMHUYECKUE CBOMCTBA COCAVMHEHUM Pa3HBIX 0 0
KJIaCCOB

[IpakTtruyeckas padora Ne§
28 XHUMHUYECKUE PEAKIUHU, XapAKTEPU3YIOLIHE 1 0 1

CBOMMCTBA BEIIIECTB




[Ipaktuyeckas padora Ne9

29 WccnenoBanme CBOMCTB OKCHJIOB, KMCIIOT,

OCHOBaHHI1
[Ipaktuyeckas padora NelQ

Pemenue skcriepuMeHTATBHBIX 337124

30 «BaxHenmue Ki1accbl HEOPraHMIECKUX
COCIUHCHHID

31 Pemenue pacyeTHBIX 33/1a9 ¢ y94acCTHEM
COEJIMHEHUH U3YYEHHBIX KJIACCOB.

39 Pemenue pacyeTHBIX 33/1a9 ¢ y9acCTHEM
COEJIMHEHUH U3YYEHHBIX KJIACCOB.

33 Pemenue pacyeTHBIX 33/1a9 ¢ yI4acCTHEM
COCTMHCHU I M3YUYCHHBIX KJIACCOB.

34 Crtpoenue atoma

35 CtpoeHue IeKTPOHHBIX 000JI0YEK aToMa

36 CtpoeHue IeKTPOHHBIX 000JI0YEK aToMa

37 XapakTepucTUKa XUMUYECKHUX AJIEMEHTOB TIO
nosoxenuto B IICXD JI.U. Menneneena

38 THIBI XMMHYECKOH CBI3HU

39 CreneHb OKHCICHUS

40 OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE
peaxiuu

41 OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
peaxiuu
CocraBieHue IeKTPOHHOTO OanaHca

42 OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX

peakuui




[Ipaktuyeckas padora Nell

43 [Tosryaenune Boiopoaa U U3y4eHUE €ro 1 1
CBOWMCTB
[Ipaktuyeckas padora Nel2
44 [Tony4yeHue COJISTHONM KUCIIOTBI U U3y4EHUE 1 1
€e CBOICTB
45 Pemrenne ra3oBbIX 3a0a4 1 0
46 Pemenue 3a1a4 Ha pacTBOPHI 0
47 Pemienne 3a1a4 Ha pacTBOPHI 0
48 Pemienune 3a1a4 W3ydeHHBIX THIIOB Ha 1 0
pacyeTsl 10 ypaBHEHUSM PEaKIiH
49 Pemenne 3a1a4 n3y4eHHBIX THIIOB Ha 1 0
pacdeTsl 0 YpaBHEHUSAM PEaKInu
50 PesepBHbIil ypok 1 0
51 PesepBHbIil ypok 1 0
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 51 12




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA
1. TIIporpammsl mo xumuu st 8-11 kiaccoB oOmeoOpa3oBaTesbHBIX yapexacauii /Ilon pen.
H.E. Ky3uenoBoii. — M.: Benrtana-I'pad, 2013.
2. Xwumus: YueOHUK i ydamuxcs 8 kiacca o0meo0pa3oBaTelbHbIX yapexkaeHut / Ky3nenosa
H.E., TutoBa U.M. u np. — M.: Benrana —I'pag, 2013
3. Xwumus: YueOHUK 11 ydamuxcs 9 kiacca o0meo0pa3oBaTelIbHBIX yapexkaeHul / Ky3nenona
H.E., TutoBa U.M. u np. — M.: Benrana —I'pa¢, 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. TapaH.H., 3yeBa M.B. B xumudeckoii t1abopatopuu. 8 k1. Pabouas rerpans. — M.: Benrtana-
I'pad, 2013.
7. TapaH.H., 3yeBa M.B. B xumnaeckoit nabopatopuu. 9 k. Pabouas terpaas. — M.: Benrana-
I'pad, 2013.
8. Kasepuna A.A., ViBanosa P.I". u ap. Xumus. [lnanupyemsre pe3ynprarel. Cricrema 3a1aHuit
8-9 xmaccel. — M.: [IpocBemenue, 2013.
9. urasmosa JI.E. KoMmriekcHast TeTpaap st KOHTpOJIs 3HaHuid. — M.: Panok, 2013.
10. Terpanp mist mpakTH4eckux padot. 8 kimacc — M.: [Ipoda, 2013.
11. Terpanp mis mpakTH4ecKux padot. 9 kimacc — M.: [Ipoda, 2014.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6muoreka [IOK https://m.edsoo.ru/

https://myschool.edu.ru/






