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I[TOACHUTEJIbHA A 3AIINCKA

[IporpamMMa 1Mo XMMHMM Ha YPOBHE OCHOBHOIO 001ero oOpa3oBaHHUsl COCTaBjieHa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHsSI OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeactasieHHbIX B PI'OC 00O, a Taxke Ha ocHOBe (penepanbHOi pabouel TporpaMMbI
BOCTIMUTAHUS U C YIETOM KOHIICTIIIMY TIPETOAaBaHus yueOHOro mpenMera « XUMHUs» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit denepanum.

[Iporpamma Mo XMMHUM pa3paboTaHa C LENbI0 OKa3aHUs METOJMYECKOW MOMOIIM YYUTENO B
co37aHuU paboUeii mporpaMMbl IO Y4EOHOMY TIPEAMETY.

[TporpamMma mo xuMuu JaéT MpeacTaBICHUE O IENsIX, 00IIel cTpaTerun oO0ydeHus, BOCIUTAHUS U
pa3BUTHs OOYUaIOUIUXCS CPEJICTBAMU Y4eOHOro MpeaMeTa, yCTaHaBIUBAET 00s3aTelbHOE MPEIMETHOE
coJiepyKaHue, MpelycMaTpuBaeT paclpeaesieHue ero 1o KiaccaM M CTPYKTypUPOBaHHUE IO pa3fesiaM U
T€MaM [MpOrpaMMbl IO XUMHH, OIpeAesieT KOJIMYECTBEHHbIE M KadeCTBEHHBIE XapaKTEPUCTHKHU
COJIepKaHUsl, PEKOMEHIYEMYIO IOCIIE0BATEILHOCTh MU3YUCHUS XUMHUU C yUETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Y4eOHOTo Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroImmxcs,
ompeneNnseT  BO3MOXKHOCTM  IpeaMeTa Jjs peaju3alid TpeOOBaHMM K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs, a Takxke
TpeOOBaHU K pe3yibTaTaM OOy4YeHHUS XMMHUH HA YPOBHE IEJIel U3yUeHUs MPeAMETa H OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHON JACATEIHFHOCTH 00YYaIOMIEerocs 0 OCBOCHUIO YI€OHOTO COACPIKaHUS.

3HAHHEXUMUHUCITY)KUTOCHOBOUIIPOPMUPOBAHUSIMUPOBO33PEHUI00yIAIOIIETOCs, €ro
IpeJICTaBICHUM 0 MaTepuaIbHOM €IMHCTBE MHpa, BaXHYIO
PONBUTPAOTPOPMHIPYEMBIEX IMUECHITPEICTABICHUI0B3aUMOIIPEBPAIICHUSIXIHEPTHHUHO0IBOTIOIIUUBEIIECT
BBIIPUPOJIE,0MYTAX PELICHUATIIO0ATBHBIXIIPOOIEMYCTOMUNBOIO  Pa3BUTHS  UEIOBEYECTBA — CHIPhEBOMH,
HHEPTreTUYECKOM, MUIIEBONMIKOIOINYECKON 0€30MacHOCTH,IPO0IeM3IPaBOOXPAHEHHS.

N3ydyeHnexummm:

CIIOCOOCTBYET peanuzanuu BO3MO>KHOCTEN TUIS CaMOpa3BUTHUS u
(hOpMHUPOBAHUSIKYIIBTYPBUTHYHOCTH,EE00IC D YHKITMOHATEHONTPAMOTHOCTH;

BHOCHUTBKJIAIBYOPMUPOBAHUEMBIIIUICHUSIHTBOPUYECKUX CITOCOOHOCTEH00 YU Ao Csl, HABBIKOBU
XCaMOCTOSITENTbHONY4eOHOMIeATeIbHOCTH, OKCIIEPUMEHTANBHBIX U HCCIIEIOBATENbCKUX YMEHUH,
HEOOXOUMBIX KaKBIIOBCETHEBHOWKU3HH, TAKUBIIPOPECCHOHATBHONUICITETLHOCTH;

3HAKOMUTCOCTEU(PUKONHAYUHOTOMBIIIIEHHS,3aK1a/IbIBAETOCHOBBILIETIOCTHOTOB3IJIsAIaHa
€IMHCTBOIIPUPO/IBI " YeIIOBeKa, SIBIISIETCS OTBETCTBEHHBIM
3TanoMBQOPMUPOBAHUUECTECTBEHHOHAYYHOUTPaMOTHOCTHOO yUaIOIIIUX CS;

CIOCOOCTBYET (POPMUPOBAHHIO IIEHHOCTHOT'O OTHOLICHUS K €CTECTBEHHO-HAYUYHBIM3HAHUSAM, K
PUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE 00pa30BaHHUEO0YUarOIINXCS.

JlaHHBIEHATIPABIEHUSBOOYICHUNXUMUHOOECTICUNBAIOTCACTICIN(DUKONCOIEP)KAHUS ~ YIEOHOTO
npeaMeTa, KOTOPhIN SIBJSETCS Melaroruyecku aJlanTHPOBaHHBIMOTPAKEHHEMOA30BOM HAyKH XHMHUU
HAOIPEAEIEHHOMITAICEEPAZBUTHS.

Kypcxumun Ha YpOBHE OCHOBHOTO o0bmero oOpazoBaHUs
OpPHEHTUPOBAHHAOCBOECHUEO0 yUAIONTUMHUCICHUCTEMBITIEPBOHAYANLHBIXTOHSI THITXUMUHU,0CHOBHEOPTaHU
YECKOM XUMUHU U HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX TOHATUN OPTraHUYECKONXUMUU.

CTpyKTypacoaepKaHHusIpOrpaMMBITOXUMHHUC(HOPMHPOBAHAHAOCHOBECHCTEMHOT OTIOIXOJaKeé
n3ydeHn1o.CoJiep:KkaHueCKIIaIbIBACTCIM3CUCTEMBITTOHSITHIO XUMHUYECKOMAJIEMEHTE M BEIIECTBE U
CHUCTEMBI MTOHATUI OXUMUYECKOU
peakuu.O0e3TUCUCTEMBICTPYKTYPHOOPTaHU30BaH IO PUHIIUITYTIOCIEI0BATEIbHOTOPa3BUTUI3HAHU I
HAOCHOBETEOPETUUECKUXIIPEICTABICHUHPA3HOTOYPOBHSL:

aTOMHOMOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

[Tepuoanueckoro 3akona .M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

YUEHHUAOCTPOCHUHMATOMAauXUMHUECKONCBS3H;

MPECTaBICHUH00IIEKTPOIUTHYECKOM TN CCOIIMAIIMUBEIIIECTBBPACTBOPAX.

TeopeTnueckue3HaHUSIPACCMATPUBAIOTCIHAOCHOBEAMITUPUYECKUTIONYYEHHBIX HOCMBICIIEHHBIX
¢axToB, pa3BUBarOTCS I10CJIEI0BATENBHO oT OJIHOTO YpOBHS K
JIPYTOMY,BBITTONHASA() YHKIIMHOOBSICHEHUUTTPOTHO3HPOBAHUSICBOMCTB,CTPOSHUSMBO3MOKHOCTEHITPAKT
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MYECKOTONTPUMEHEHUSIMIIONYUYECHUS N3y4aeMbIXBELIECTB.

OcBOEHHENPOrPaMMBITIOXUMHHCIIOCOOCTBYET(HOPMUPOBAHUIOTIPEICTABICHUIOXUMUYECKOHCOC
TaBIIAIOIICTHAYYHONKAPTUHBIMUPABIOTUKEEECHCTEMHONTIPUPO/IBI, IIEHHOCTHOTOOTHOILIEHUSIKHAYYHOM
y3HaHUIOMMETOAaMII03HaHUsABHaYyKe. M3yueHne XuMuu npoucxXoAuT ¢ MPUBJICYEHUEM 3HAHUHN U3 paHee
M3Y4YEHHBIX y9eOHBIXTIpeaMeToB: «OKkpyxkatonuit Mup», «bruonorus. S—7knacceiyu«Pusnka. 7Kmacey.

IIpu HU3y4YECHUU XUMHU MIPOUCXOIUT ¢dopmupoBaHue 3HaHUU OCHOB
XUMHYECKONHAYKMKaKO0JIaCTHCOBPEMEHHOT0eCTECTBO3HAHU S, TPAKTHUECKON IS TEIbHOCTUYEI0OBEKaN
KaKOJHOTOM3KOMIIOHEHTOBMUPOBOMKYIBTYPHI.3a1a4ay4e0HOr O PEIMETaCOCTOUTB(HOPMUPOBAHUHCHC
TEMBIXUMUYECKUX3HAHU—

BaXHEHINX (AKTOB,TOHATHI,3aKOHOBUTEOPETHUECKUXIIOIOKEHU I, TOCTYITHBIX0000IIEHUITMIPOBO33pE
HYECKOr0 XapakTepa, s3blka HayKd, B MPUOOIIEHUH K HayYHbIM METOJAMIIO3HAHUS TMpPH H3y4YEeHUU
BEIIECTB u XUMUYECKHUX peakiuii, B
(bopMUPOBAHUNKPA3BUTUUIIO3HABATEIbHBIX YMEHUMMUXITPUMEHEHUUBY4E€OHO-
MO3HABATEILHONNY4eOHO-

HCCJIEIOBATEIbCKOM eI TETbHOCTH,0CBOCHUUITPABIIIOE30IIaCHOT000pallleHUICBEIECTBAMUBIIOBCETHEB
HOWKHU3HU.

[Tpun3yuyeHUMXUMUHUHAYPOBHEOCHOBHOT000IIET000pa30BaHUABAKHOE3HAUEHU EITPHOOpETUTAK
MELENN,KaK:

dbopMupoBaHue WHTEJUIEKTYaJIbHO pa3BUTOU JUYHOCTH,
rOTOBOHKCaMOOOPa30BaHUIO,COTPYIHUYECTBY,CAMOCTOATEIIbHOMYTIPUHATHIOPEIIEHUH,CITIOCOOHOM
aJaNTHPOBATHCIAKOBICTPOMEHSIOIIUMCSTYCIIOBUSMKU3HH;

HaNpaBICHHOCTHOOyUSHHS
HACHCTEMaTUYECKOETIPHOOIIEHHE00yJarOINX CAKCAMOCTOATEIbHONITO3HABATEIbHOUIEATEIbHOCTH, HAY
YHBIMMETOIaMITO3HAHUS,()OPMUPYIOLITUMMOTHUBAIIHIOUPA3BUTHECTIOCOOHOCTEUKX MUY

obecrieueHne YCIIOBHH, CIOCOOCTBYIOIINX MPUOOPETEHUTO o0yJaroIUMuCs
OTIBITAPa3HOOOPA3HON IEATETHHOCTH, TO3HAHUSIICAMOTIO3HAH U, KITFOUEBBIXHABBIKOB(KITIOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCATIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUAOBIACATEIILHOCTH;

(dhopMupoBaHneoOIIEH () YHKITMOHATLHOMHECTECTBEHHO-HAYYHOUTPAMOTHOCTH, B TOM  HYHCJIE
YMEHHH OOBSICHATH U OIICHMBATh SIBJICHHUSI OKPYXKAIOIIEr0 MHpa, UCHOJIb3YsI3HAHUSUOIDIT,
MOJTY4YeHHBICTIPUU3YYEHUUXUMHUH, MPUMEHSATBUX
MPUPELICHUUTTPOOTIEMBIOBCETHEBHOMKU3HUUTPYJOBOUIEATEILHOCTH;

(hopMHPOBAHHEYOO yUAIOIUX CSITYMAHUCTUYECKUXOTHOIIEHUH, TOHUMAHHUSIICHHOCTUXUMUYECKU
X3HAaHUUIABBIPAOOTKHUIKOIOTHYECKHUIIEIECO00Pa3HOTONOBEACHUS B ObITY U TPYIOBOM JEATEIBHOCTH
B LIEJISIX COXPAHEHHUS CBOETO 3710POBbsI HOKPYKAIOLIEHIPUPOTHONCPEBI;

pa3BUTHE MOTHUBAIIUH K 00y4eHmIo, criocoOHOCTEH K
CaMOKOHTPOJIIOMCAMOBOCITUTAHUIOHA0CHOBEYCBOCHHUA00IIEYeNI0BEYECKMXIIECHHOCTEH,TOTOBHOCTUKOCO
3HAaHHOMYBBIOOP YIIPO D HIITHHATIPABICHHOCTHIATBHEHTIIET000 YIS HUSI.

OO1eeuncnouacoB,peKOMEHTI0BaHHBIX I3y YeHUSIXUMUU,— 1 36uacoB:B8KIIacce—
68uacoB(2uacaBHenento),B9kacce—68uacoB(2uacaBHEIEIIO).



JUiga  KaxIoro  Kjacca — MPEIyCMOTPEHO  pe3epBHOE  yuyeOHOe  BpeMs, KOTOpoe
MOETOBITEUCIIONIF30BaHOYYaCTHUKaMHUO0Pa30BaTEILHOT OIIPOIIECCABLENAX POPMUPOBAHUSIBAPUATHBH
O¥COCTaBIIIONICICOIepKaHUAKOHKpEeTHOWpabouehiporpammel. [ IpuaTtomobsi3aTenbHas(MHBapUaHTHAS
)uacTbCoIepKaHUATPEAMETA, YCTAHOBIICHHASIIIPUMEPHON padoueil mporpaMMoi, U BpeMsi, OTBOJUMOE
Ha e€ W3y4eHue, JOKHbBI ObIThbCOXPAHEHBIOTHOCTBIO.



COJAEPXXAHUE ObYUEHUA

8 KJIACC
IepBoHaYaJIbHBIEXMMUYECKUCTIOHATHUSA

[Ipenmer xumuu. Posib XuMuM B KU3HU 4YellOBeKa. XUMHSI B CUCTEME HayK. Teila MBEHIECTBA.
dusnyeckue CBOICTBa BEIIECTB. ArperaTtHoe COCTOSIHUE BEIIIECTB.
[MonsTHEOMETO 1aXTI03HAHUSIBXUMUU. YncThIeBeecTBaricMec. CiocoObIpa3ieIeHIsICMECeH.

ATOMBIUMOJIEKYJIbL. XUMUYECKUEITIEMEHTHI. CUMBOJIBIXUMUUECKUXAJIEMEHTOB.
[IpocTriencnoxHbIeBEIIECTBA. ATOMHO-MOJIEKYJISIPHOEYYEHHE.

Xumudaeckasihopmysia. BaleHTHOCThaTOMOBXMMUYECKHUXAJIEMEHTOB. 3aKOHITOCTOSTHCTBACOCTABAB
eniectB.OTHOCUTENbHAasiaTOMHasiMacca. OTHOCUTENbHAsIMOJIEK Y IIpHasiMacca. MaccoBast JIOJIS
XHMMHYECKOT03JIEMECHTABCOC TUHEHMU.

KonnuectBosemecrsa.Monbs.MonsipHasimacca. B3auMocBA3bK0IMU€CTBA, MACCHBIMUUCTIACTPYKTYP
HBIXEIMHUIIBENIEeCTBA. Pacu€ThIimodopMyIaMXuMHYECKUX COSTMHEHU .

du3nyecKknue U XMMHUECKHUE SBJICHUS. XUMHUUYECKasl peaklus U €€ IpU3HAKU. 3aKOHCOXPAHEHUs
MAacChl BEIIIECTB. XuMudeckue ypaBHEHHUS. Knaccudukanms
XUMHUYECKUXPEAKIUI(COeTMHEHUS, PA3I0KEHIS, 3aMeTIeH U s1,00MeHa).

Xumuueckuudkcnepumenm:
3HAKOMCTBOCXHMHYECKONTIOCY 101, IpaBUIaMHPA0OTHIBIA00pATOPUUUTIPHEMAMUOOpATIICHHSICIIA
00paTOPHBIMOOOPYTIOBAHUEM, M3YICHUEHOTTUCAHNE(PU3NUESCKIX CBOMCTB 00pa3IoOB HEOPTraHUYECKUX
BECIICCTB, HaOJII0IeHUE
buznyeckux(MIaBIeHUEBOCKA, TASTHUEIb/1a,paCTUPAHNECAXapaBCTYIIKE, KUTTEHUEMKOH IEHCAIIUSIBOIbI )1
XUMUYECKUX(TOPEHUECBEUH,TPOKATMBAHUEMETHOMTPOBOIOKHU, B3aUMOIECTBUEMETACKUCIIOTOMN )IBJICH
uii,Ha0JI0 I HHe MO CAaHU ETIPU3HAKOBIIPOTEKAaHUSIX UMUYECKUX peaKInii(pa3iioskeHnecaxapa,B3auMo;ie
HCTBHECEPHOMKUCIOTHICXJIOpUAOMOapHsi,pa3noxkenueruapokcugameu(Il)mpunarpesanmn, B3anmMo ieit

CTBHUE xKenesa c pacTBOpOM coJn MeIr (1D, H3y4YeHUE Croco0oB
pa3zaeneHuscMecei(CoMOoIbIOMarunuTa, puIbTpoBaHue, BbIIapUBaHUE, TUCTUILISALH, X poMaTorpadus),
NIPOBE/ICHUE OYHMCTKH MTOBapeHHOM COJIH, HaOroIeHNE "

O CAaHUEPE3yIbTATOBIPOBEICHUSONBITA, MILTIOCTPUPYIOIIET03aKOHCOXPAHEHUSIMACCHI,CO3/TaHUEMO/IC
JEHMOIIEK Y (TITapOCTEPIKHEBBIX ).

BaxHeiimuenpeacraBuTeJIMHEOPraHUYeCKUXBEIIEeCTB
Bosnyx—cmMmecbrazon.CocraBBo3nyxa.Kucinopoa—snementunpocroeseniectBo. Haxoxnenue
KHACIOpoa B Mpupoje, (u3nueckue M XHUMHYECKHE CBOicTBa (peakuuuropeHus).OKCUabl.
[Ipumenenue KHCJI0pOoa. Crioco0b1 MOJTy4YEeHUS
KHCIIOpoAaBIabopaTopuuuIpoMbiiieHHOCTH. KpyroBopoTkuciopoaasnpupojae.O30H—

AITOTPONHASIMOANPUKALUSKHCIOPO/IA.

TemnoBoidhpekTxumMmuyeckoi peakinu, TepPMOXUMUYECKHE YPaBHEHUA,K30-
WPHAOTEpMUYECKUepeakiy. TominBo: yroibuMeTat. 3arps3HeHHEeBO3/1yXa, yCUIICHUeTTapHUKOBOT 03P ¢
€KTa,pa3pyLIeHHE030HOBOIOCIOS.

Bogopon — anemeHT u mpoctoe BemiecTBo. HaxoxaeHue Bomopoaa B Npupoje,pusnueckue u
XUMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI oTy4YeHus. KucmoTel ncomm.

MosipHBIH00BEMTa30B. PacCUé THIMOXMMUYECKUMYPABHEHHUSIM.

O®usnyeckue cBoMcTBa Boabl. Boma kak  pactBoputens. PactBopbl.  HackinieHHble
WHEHACBIIIEHHbIE ~ pacTBOpbl.  PactBopuMocTh  BemecTs B BoAe.  MaccoBag — Jouid
BELIECTBABPaCTBOPE. XMMUYECKUECBONCTBABOIbl. OCHOBaHM. POIbpacTBOPOBBIPHUPOIEUBKUZHUYEIIOB
exa.KpyroBoporBoasIBIprpoie.3arpss3HeHUENPUPOIHBIXBOA. OXpaHAauOYUCTKAPUPOHBIXBO/.

Knaccudukanusueopranmueckuxcoequaermnit. Oxcu bl Kitaccupukanusiokcu1oB: coneoopas3yro

e OCHOBHBIE, KUCITOTHBIC,aM(DOTEepHBIEC )HHECOIC00pa3yIOIIe. Homenkmarypa OKCH/IOB.
Dur3nyecKne 1 XUMAYECKUE CBOMCTBAOKCUAOB.I101ydeHNEOKCHI0B.
OcHoBaHu4. Knaccuduxanus OCHOBAaHMM: mENoUn u HEpPaCTBOPUMBIE

ocHoBaHus.HomenkiarypaocHoBaHnii. DU3NYECKUENXUMUYECKUECBOMCTBAOCHOBaHM . I loiryueHreocH
OBaHMM.



Kucnorer. Knaccupukamuskucinor.Homenknarypakucinor. Du3nuecKUEMXUMHUIYECKHE  CBOMCTBA
kucnot. Psan akruBnoctu metaiuioB H.H. bekerosa. Ilomyyenuekucior.

Comu.Homenkiarypacoseil. Du3n4ecKuenXuMHYECKUECBOMCTBACOJICH.
[Tonyuenuecosnei.

['eHeTHMYECKAsCBI3bMEK TYKIACCAMUHEOPTAHNYECKUXCOCTUHEHN .

Xumuueckursxcnepumenm:

KaueCTBEHHOCOMPEIEIICHUECOIePIKaHUIKICIIOPOAaBBO31yX €, [T0JIyIeHNEe,COONPaHIEe, pacTIO3HABA
HUEUHN3Yy4EeHUECBOMCTBKUCIOPO/1a,HA0TI0AEHUEB3aUMO/ICHCTBUSl BEILIECTB C KHCIOPOJAOM M YCIOBUS
BO3HUKHOBEHHUS W MpEKpalleHUusropeHus(moxapa),03HaKoOMICHUECOOPa3IaMHOKCHIOB HOTUCAHUEUX
CBOICTB,I0Ty4eHHEe,cOOMpaHIe,paclo3HaBaHHeNH3yd4eHECBOUCTBBOAOPO,1a(TOpEeHNE),B3aUMOIEHCTB
ueBoaopoaacokcugommeiu(11)(Bo3MOKHOHUCTIONH30BAaHHUEBUICOMATEPHAIIOB ),HAOIOIEHIE0OPa3I[0BBE
IIECTBKOJINYECTBOM | MOJTb,ICCIIEZIOBAHMEOCOOCHHOCTE  PAaCTBOPEHMsI  BENMIECTB C  Pa3IUYHOMN
pacTBOPUMOCTHIO,
MIPUTOTOBJIEHUEPACTBOPOBCOMPEIETEHHONMACCOBON0JIEHPACTBOPEHHOTOBEIIECTBA, B3AMMOIEICTBUEBO
JTbICMETaILIaMU(HATpUEMHUKAIIBITIEM )(BO3MOKHOUCTIONH30BAaHUEBHICOMATEPHUATIOB ), HCCIICIOBAHHEOOD
a3110BHEOPraHMYECKUX BEIIECTBPA3IMUHbBIXKIIACCOB,HAOII0ICHUEN3MEHEHUSIOKPACKUNH AUKATOPOBBPACT
BOPAXKUCJIOTHUIIIENIOUEH, u3yueHueB3anmoaecreusiokcuiamenu(Il)cpacteopoMcepHOMKUCTOTHL, KUCIOT
CMETaJNIaMU,pEaKIUHHENTpATM3aL MU, [T0JTy4eHUEHEPACTBOPUMBIX OCHOBAHH I, BBITECHEHEOJTHOTOMETa
JUTaIpyTUMHU3PACTBOPACOIIH,PELIEHUEIKCIIEPUMEHTANIbHbIX3a]aunioTeMe«BaxkHelmnexknaccblHeopranu
YECKUXCOETUHEHUN.

IMepnonnueckniizakonullepnognyeckasicucremaxumudecknxyiemenTos/l.M.Menpneneesa.Ctpoe
HHMEaTOMOB.XMMHYeCKAsACBA3b. OKNCIUTE]IbHO-BOCCTAHOBHUTEIbHbICPEAKINU

IlepBble MONBITKM KiIacCU(UKALUM XUMHUYECKUX 3JeMeHTOB. [loHATHE O TIpynmnaxcxogHbIX
DJIEMEHTOB (menoynsle U I1EJI0YHO3EMEIIbHBIE METaJIIBbI, raJIOreHbl,
MHEpTHBIEra3bl). DJI€MEHThI, KOTOPbIe0Opa3yroTaM(pOTEPHBICOKCHIBIN THIPOKCHUIBI.

ITepnonnueckuinzakon.llepuoanueckascucreMa  xumudeckux  dnemeHToB/l.M. Menneneesa.
Kopotkonepruosnnas u pnuHHONepuoaHas ¢opmsl [leproanyeckoicuCTeEMbl XUMUYECKHUX 3JIEMEHTOB
.. Menneneesa. ITepuonst 151 TPYIIIBL.
OU3NYECKUNCMBICITIOPAAKOBOTOHOMEPA, HOMEPOBIEPUOAAUT PYIIIIBEI JIIEMEHTA.

CrpoenneatomoB.CoctaBaTroMHbIX1ep.30TOMBL. D51eKTpOHBL. CTPOSHHEITEKTPOHHBIX 000704YeK
aTOMOB IIEPBBIX 20 XUMHYECKHUX JJIEMEHTOB
ITepuognueckoiicucremsl/[. 1. Menneneesa. XapakTepuCTUKAXUMHUECKOT03JIEMEHTAIIOET OTIOI0KEHHIO
Bllepnonnueckoricucreme/[.M1.Menaeneena.

3aKOHOMEPHOCTUU3MEHEHUAPAINyCaaTOMOBXUMUYECKUXJIEMEHTOB,METAIIINYECKU XU
HEMETAJUIMYECKUX CBOMCTBIIOIPYIIIAMUATIEPHOIAM.

3nauenuel leppoanueckorozakonaulleprogueckoiCUCTEMBIXMMUUYECKUXIEMEHTOB TS
pa3ButHs Hayku U npakTuku. .M. MenaeneeB — yu€Hblil U rpaxkaaHuH. XUMHAYECKas CBSI3b.
KoBanenrnas (monsipHast u HETOJISIpHAS ) CBSI3b.

DIEKTPOOTPULIATEIBHOCTBXUMUYECKUXDIIEMEHTOB. IOHHAACB3b.

Crenenpokuciennsa. OKHUCIUTENbHOBOCCTaHOBUTENbHBIEpeakLnu. I Iporieccplokucienns
MBOCCTaHOBJICHHS. OKUCINTETMUBOCCTAHOBUTEIH.

Xumuueckursxcnepumenm:

M3y4eHNeo0pa3I[0BBEIIECTBMETAIIOBUHEMETAINIOB,B3aMO1eHCTBUETHAPOKCUTAIIMHKACPACTBOP
aMUKHUCIIOTULIEN0YEH, TPOBEIEHUEOIBITOB, LITIOCTPUPYIOIIHUX MIPUMEPBI OKHCIIUTENBHO-
BOCCTAaHOBUTENIbHBIX pEaKLUil (TOpEHUE,peaKINNPa3I0KEHN,COEAUHEHNS).

Mesxcnpeomemuviecessu

PeanuzanusMexnpeMeTHBIX CBSI3EUITPUU3yYeHUMX UMUK B KIIACCEOCYILIECTBISIETCS yepes
HCIIOJIb30BaHUE Kak 00X €CTECTBEHHOHAYYHBIX MOHSTHH,
TaKUTIOHSITHH, ABIISIOIIUXCSACUCTEMHBIMUISIOT IETBHBIXITIPEIMETOBECTECTBEHHO-HAYYHOT OLIMKJIA.

OOmme  ecTeCTBEHHOHaydHble  TOHSATHS:  Hay4yHbId  (akT,  Tumoresa,  Teopus,

SaKOH,aHa.HI/I?;,CI/IHTC?),KJIaCCI/I(I)I/IKaI_II/ISI,HepI/IOILI/I‘-IHOCTB,HaGJIIOI[GHI/Ie,E)KCHepI/IMeHT,MOI[GJII/IpOBaHI/Ie,I/B
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MEpPEHHE,MO/IEIIb,IBJICHUE.
dusuka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUZ,
M30TONBI,PaTHO0AKTUBHOCTh,MOJICKYJIA,dICKTPUIECKUU3aPSII,BEIIEeCTBO, TEN0,00bEM,



arperaTHOecOCTOSIHUEBEIECTBA, a3, PU3nIeCKIEeBEINYNHbBL, € IMHUIIBIN3MEPEHH S, KOCMOC, INTAHETHI,3BE3 /1
b1, CoJHIIE.

buonorus:dboTocunres,nprxanue,omocdepa.

I'eorpadus:armocdepa,runpochepa, MHHEPATBI,TOPHBIETIOPO,IBI, T0JIE3HBIEUCKOTIAeMbIE, TOTLITBO, B
OJIHBIEPECYPCHI.

9 KJIACC

BemecTBonxumuveckasipeakuus

[Tepuonnueckuiizakon.l lepuoanueckascucrema XUMHUYECKUX
aneMmenToB/[.M.MenneneeBa. CtpoeHnEaTOMOB.3aKOHOMEPHOCTUBU3MEHEHUMCBONCTBXUMUUECKHUXAJIE
MEHTOBIEPBBIXTPEXTIEPHOIOB,KATUA, KATbIIUSIMUXCOCAMHEHUIB ~ COOTBETCTBUM € MOJIOKEHHUEM
ANEMEHTOB B [leproauyeckoil cucTeMe U CTPOCHUEM UXAaTOMOB.

Crpoenue BEIIlECTBA: BUJIBI XUMHYECKOM CBSI3H. Twurer KPHUCTAJUTMYECKUX
PEETOK,3aBUCUMOCTBCBOMCTBBEIECTBAOTTUIIAKPUCTAIIMYECKOMPEIIETKMMBUIAXUMUYECKOMCBS3H.

KnaccudukanusimaoMeHKIaTypaHeoOpraHnueCKUXBEIIeCTB. XMMUYECKUECBOMCTBABEIIECTB,0THOC
AMIUXCAKPA3ITMUHBIMKIIACCAMHEOPTaHUUE€CKUXCOETMHEHN A, T HETUYECKAsICBSI3bHEOPTaHMUECKUX BEIIIEC
TB.

Knaccupukamuss ~ XMMMYECKMX  peakiuuii 1o pa3InYHbIM npu3HakaM(IIouucIy
MCOCTaBYYy4aCTBYIOINXBPEAKIIMMBELIECTB, IOTEMNIOBOMY
3 PeKTy,TON3MEHEHUIOCTEICHEHOKUCIICHISIX UMIUECKUXJIEMEHTOB,1T000PaTUMOCTH, IO Y4acCTHIO

KaTajau3aTopa). DK30- U SHAOTEPMUYECKUE PEeaKIINH, TEPMOXUMHUUYECKUEYPAaBHEHUS.

[TonarueockopocTuxuMudeckoipeakunu. [IoHATHE0000paTUMBIXMIHEOOPATUMBIXXUMHUYECKUXPEa
kuusix. I lonaTrueoromoreHHBIXUT€TEpOreHHbIXpeakuusax. I lonsaTueo KaTajause. [Tonusitue 0
XUMHWYCECKOM paBHOBeCI/II/I.CDaKTOpLI, BJIMAIOIIUC HA CKOPOCTHb XUMHUYECKOHU PCaKk U IOJIOKCHHUC
XUMHYECKOTOPaBHOBECHSI.

OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITCJIBHLIepeaKL[I/II/I,3JI€KTpOHHbII>i6aJIaHCOKI/ICJII/ITCJIBHO-
BOCCTAHOBUTEIbHOU peaKkIuu. CocraBneHue ypaBHEHUH OKHCJIUTENBHO-
BOCCTaHOBUTEIbHBIXPEAKIIUACHUCIONB30BAHUEM METOAAIEKTPOHHOT00aIaHCa.

TeopusrIeKTPOIUTHYECKONANCCOUALIMUI. DIICKTPOIUTHIMHEAIEKTPOJIUTHL. KaTnOHbI,aHnOHbL. Me
XaHU3M/IMCCOLIMAIIMUBEIIECTBCPATMUHBIMUBU IAMUXUMHUYECKONCBs3U. CTenenbaucconuannu. CUIbHbI
€H CI1a0bIeAIEKTPOITUTHI.

PeakiunronHorooOMeHa. Y ClioBHSNPOTEKaHUAPEAKIUHOHHOT000MEHa, TOJTHBIE u
COKpaIllEHHbIE HMOHHBIE YpaBHEHUsA peakiuid. CBOHCTBa KHUCJIOT, OCHOBAaHHM MCOJIEM B CBETE
IIPEACTABICHUI 00 AIEKTPOIUTUYECKON JUCCOLMALUH.

KauecTBeHHBbIEpeaKIMMHANOHBL. [ [OHATHEOTHIPOIN3ECOTIEH.

Xumuueckursxcnepumenm:

03HAKOMJIEHHECMOIETISIMUKPUCTAIUIMYECKUXPEIIETOKHEOPTaHUYECKUXBEIIECTB — METAJJIOB U
HeMeTayuIoB (rpadurta U anmasa), CIOKHBIX BEUIECTB (XJIOPHUIAHATPHS), UCCIIETOBAHIE 3aBUCUMOCTHU
CKOPOCTH XUMHUYECKON peaxkuuu oT

BO31CUCTBUAPAZTNYHBIX(PAKTOPOB,UCCIIEIOBAHUEIIEKTPOIIPOBOTHOCTUPACTBOPOBBELIECTB, IPOIIecca
JUCCOLMAIIMU KUCIIOT, [IeJIouel U cosiel (BO3MOXHO HCIIOJIb30BAHUE BUIEOMATEPUANIOB), IPOBEACHHE
OTIBITOB, WIITIOCTPUPYIOIIUX NMPU3HAKU MPOTEKAHUS PEaKIMHMOHHOrO0 oOMeHa (0Opa3oBaHME OcajKa,
BbIJIEJICHHE Ta3a, 0O0pa3oBaHUE BOJbI), OMNBITOB,MILTIOCTPUPYIOMIUX TMPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUil (FOpEeHHE,peakliui pa3JIoKEHUs,  COECJUHEHMs),  pacllO3HAaBaHUE
HEOPraHUYECKUX BEIIECTBCIIOMOIIIbIOKaYeCTBEHHBIXPEAKIIU i
HANOHBI,PEIICHUEIKCIIEPUMEHTAIIbHBIX33,1a4.

HemeranabimuxcoeamHeHH s
OOmiast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU
okucienus. CTpoeHue u GU3MUECKHUe CBOWCTBA MPOCTHIX BEIIECTB — raJOTEHOB. XUMUYECKHE CBONCTBA
Ha TpuMepe xjopa (B3aUMOJIEHCTBHE C MeETaUIaMH, HEMeTaJUlaMH, IIeJo4aMu). XJIOPOBOAOPO/I.
ConsiHas KUCI0Ta, XUMUYECKHE CBOMCTBA, MOJIyYyeHUe, MpUuMeHeHue. JleiicTBre XJiopa U XJIOpOBOI0poaa
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Ha OpraHu3M uesoBeka. BaxxHeilre XIopuapl U UX HaX0XICHHUE B IPUPO/IE.

Oomias xapakrepucTika 31eMeHTOB VIA-rpymnmbsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIe

CTETeHH okucinenus. CrpoeHue u (Qu3MUeckre CBOWCTBA MPOCTHIX  BEHIECTB  —
KHCJIOPO/Ia U Cepbl. AJUIOTPOIHBIE MOAW(DUKALMN KUCIOPOJa U Cepbl. XUMHUYECKHUE CBOWCTBA CEpHI.
CepoBogopoj, cTpoeHue, (u3nuecKkue M XUMHUYecKue cBoicTBa. OKCHUIBI Cepbl Kak IMpEeACTaBUTETH
KACIOTHBIX OKcuaoB. CepHas Kuciora, (u3nueckue W XHMMUYECKHE CBOMCTBa (0oOmIue Kak
MpEJICTaBUTEN Kiacca KHUCIOT W crhenuduyeckue). XHUMHUYECKHE PEaKIUH, Jiexallie B OCHOBE
IPOMBIIIJICHHOTO CIOco0a MoJydeHus: cCepHON KUCIOTHL. [lpumenenne cepHoii kuciaotel. Conu cepHon
KHUCJIOTBI, KaueCTBEHHAs peakuus Ha cynbdar-uoH.  HaxoxxneHue ceppl U

eé COCIMHEHUH B MpHpojie. XUMUUECKOE 3arps3HEHNE OKPYXKAroIeil cpesbl COeTUHEHUIMU
cepbl (KUCIIOTHBIE JOXIH, 3arpsi3HEHUE BO37yXa W BOJOEMOB), CIIOCOOBI ero mpeaoTBpamienus. Oomas
XapakTepUCTHKa 31eMEeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTENEeHH
OKHCTIEHUsA. A30T, paclpoCTpaHeHHE B Mpupoje, GU3MYECKHe W XHUMHYECKue cBoiicTBa. Kpyrosopor
a3oTa B pupoae. AMMHAK, ero (U3NYecKre U XUMHUECKUE CBOWCTBA, MOTy4YeHue u npuMeHenune. Conu
aMMOHHUSI, UX (U3NYECKUE U XMMHUYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakius Ha HMOHBI
aMMOHUs. A30THas KHCIOTa, €€ mojydeHue, (u3nyeckrue M XHMMUYECKHe CBOMCTBa (0OmIue Kak
MpEeJICTaBUTENA Kilacca KUCIOT U criennduyeckue). Mcrnonb30BaHne HUTPATOB U COJIe aMMOHHS B

Ka4eCcTBE MUHEPAJIbHBIX yIOOpeHnH. XUMUYECKOe 3arpsisHEHHUE OKpYyXarolieu Cpelbl
COETMHEHUSIMU a30Ta (KHUCIOTHbIE JOXAM, 3arps3HEHHE BO3JyXa, MOYBbl M BomoEMOB). Docdop,
aiorpornHble Monudukanuu Qocedopa, duznueckne u xummueckue cBoiictBa. Oxcua dochopa (V)u
dbochopnas KHCJIOTA,
($U3nUIeCKNeNXUMUYECKUECBONCTRA, TosTyueHue. Vicnonp3oBanuedocdaroBBKaueCTBEMUHEPATIEHBIXY100
pEHHIA.

OobmasxapakreprucTiukalieMeHToBIVA-
rpymbl. OCOOEHHOCTUCTPOCHUAATOMOB, XapaKTePHBIECTEIICHUOKUCIICHHSL. Y TTIEPO1,AITIOTPOITHBIEMOAH
(buKaIu,pacpoCcTpaHCHUEBIPUPO/IE, hU3HUIECKUENXIMIUYeCKHecBocTBA. A icopOnmsi. Kpyroopot
yriepoga B mpupoae. Okcuabl yriepoaa, ux (pu3MuecKue M XUMHUYECKHECBOMCTBA, ICWCTBHE Ha
’KUBBIE OPTraHU3MBbI, MOJyY€HUE U MPUMEHEHHE. DKOJOTHYEeCKHENnpoOIeMbl, CBA3aHHBIE C OKCHUIIOM

yriepoaa (Iv), TUI0TE3a r7100aIbHOTO
HOTETICHUSIKIINMATA, TAPHUKOBBIA Y (HEKT. Y TOIBHAIKUCIOTane€CcoH, nX PU3nIeCKNeNX MIMUIECKHECBO
ficTBa,noydeHuennpuMeHenre. KauectBeHHasspeakusiHakapOOHaT-HOHBI. Hcnonws3zoBanue

KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U CETbCKOMXO03SIIICTBE.
[lepBoHaYAIbHBICTIOHATHA000PTaHNYECKUX BEIIECTBAXKAKOCOSAMHEHUAX yTIepoga(MeTaH, TaH,d
TUJIeH,alleTUIIeH,ATaHOJI, [IIHIIepUH, YKcycHaskuciaoTa). [ Ipupoasie HUCTOYHUKHU YIJI€BOJOPOIOB
(yrons, MIPUPOIHBII ras, HEPTD), MPOAYKTHI
uxnepepadoTku(OEeH3HH ), HXPOIbBOBITYUTTPOMBITUICHHOCTH. [ [OHATHE00MOIOTHUECKMBAXXKHBIXBEIIIECTBA
XKHpax,0enKax,yrieBo1ax—
MUXPOJIMBKU3HNYENIOBeKa. MaTepuanbHOee JMHCTBOOPTraHMUECKUXUHEOPTaHUYECKUX COSTMHEHHH.
Kpemuuii, ero ¢usndyeckue u XMMHYECKHE CBOWCTBA, MOJMydyeHHE U NpuMeHeHue.CoeanHeHus
kpeMHusi B mpupone. Ob6mue mpencrabieHuss o0 okcuae kpemuus (IV) mkpemHHEBO# KuCIOTE.
Cunukarsi, ux UCIIOJIb30BaHNE B ObITY,B
MIPOMBINIIEHHOCTH. BaxkHelnecTponTenbHbleMaTepralibl: KepaMHKa,CTeKII0,[IEeMEHT,0€ TOH, )Ken1e300eT
oH.ITpo61emMpI6e30acHOT 0N CIIONIB30BAaHUSICTPOUTENbHBIXMATEPUATIOBBIIOBCETHEBHOMKH3HH.

Xumuueckuvidskcnepumenm.:
M3YYCHHE00pa3I0BHEOPTaHIHUYECKUXBEIECTB,CBONCTBCOISTHOMKUCIIOTHL, TPOBEICHIE

KAYeCTBEHHBIX PEaKIUil Ha XJOPHUI-MOHBI W HaONIOJICHHE TPU3HAKOB MXIIPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3HUECKUe U XUMUYECKHUE CBOWCTBA TaJOTC€HOB MUX  COCAUHEHHH  (BO3MOXHO
HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB),
03HaKOMJIEHHECOOpa3laMUXJI0pHUI0B(IaJIOTeHUIOB),03HaKOMIIEHUECOOpa3IaMICephINeECOe TUHEHUAM
1 (BO3MOXKHO HCIIOJIB30BaHHUE BHCOMATEPUATIOB), HAOIIOACHUE MPOIECCA00YTIMBaHMsI caxapa IO/
JIEUCTBUEM KOHIEHTPUPOBAHHOU CEepHOM KHUCIIOTBI,
N3y4EeHUEXUMUYECKUX CBONCTBPa30aBICHHON CEPHOMKHCIIOTHI, ITPOBEICHUEKAYeCTBEHHONPEAKIIUUHACY
abgar-
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MOHWHAOTIOACHUETTPH3HAKACETPOTEKAHMS,03HaKOMIIEHHeC(hU3NIECKUMHICBOMCTBaMHUa30Ta,pochopan
UXCOeTMHEHUH(BO3MOKHOKCIIONB30BAaHUE BUAEOMATEPHAIOB), 0Opa3laMu a30THBIX M (HOCPOpHBIX
ynoOpeHuii,oay4yeHe, coOupaHue,  paclio3HaBaHWE W H3y4YeHHEe  CBOWCTB  aMMMaKa,
IPOBE/ICHUCKAUYECTBCHHBIX pPEAaKUMi Ha HMOH aMMOHHS U ¢docdaT-MOH M H3yueHHE MpPHU3HAKOB
UXIPOTEKaHMs1,B3aUMO 1€ CTBUEKOHIICHTPUPOBAHHOMa30 THONKHCIOTHICMEIBI0(BO3ZMOKHO
HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), M3y4YCHUE Mozenen
KpUCTAJUTHYECKUXpeméTokanmasa,rpadura,pyinepeHa,03HakOMICHUECTTPOIIECCOMAICOPOITUN
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pPacTBOPEHHBIXBEIIECTBAKTUBUPOBAHHBIMYTIEMUYCTPOHCTBOMIIPOTHBOra3a,mojlyueHue,cooupanme,pac
MI03HABAHUEHH3yICHNECBOWCTBYTJIEKUCIIOr0rasa, IpoBeIeHUEKAaueCTBEHHBIXPeaKIIMiHAKapOOHATUCHIT
uKar-
MOHBIMU3YYEHUEPU3HAKOBUXIIPOTEKAHMS1,03HaKOMIIEHHECTIPOIYKIIUEHCUITNKATHONIIPOMBILIIEHHOCTH
,pEIIEHNEIKCIIEPUMEHTANIbHBIX3aJaunioTeMe«BaxxHe NI eHEMETAIITBIMUX COETUHEHUSD.

MeTa/uIbIMUXCOETNHEHU S
OGH_IEUI XapPaKTCPUCTHKA XUMUYCCKUX JJICMCHTOB — MCTAJIJIOB Ha OCHOBAHUU HX IIOJIOKCHUS B
Ilepuoanueckoit cucreme xumudeckux saeMeHToB [[.M. MenpaeneeBa u ctpoeHus atomoB. CTpoeHHE
MeTauioB. MeTraminueckas CBs3b U METAIUTNYECKAs] KPUCTAILTNYECKAs peméTka.
DJIEKTPOXUMHUYECKUHN Psif HanpsHKeHUH MetaisioB. Dusnueckue u
XUMHUYECKHE CBOMCTBa MeTauioB. OOmmMe crmocoObl MONydeHUs MeTauioB. [loHSATHE O KOppO3uu
METaJIJIOB, OCHOBHBIE CIOCOOBI 3alIUThl UX OT Koppo3uu. CraBel (CTajb, Yyr'yH, JIOPATIOMHHHMA,

OpoH3a) 1 UX MPUMEHEHHE B OBITY U MpoMbIieHHOCTH. [1{enounbie METaJUIBbL:
MIOJIOKEHUE B ITepuoanueckoit CHCTEME XUMHUYECKUX DJIEMEHTOB J.N.
MenieneeBa, CTpoeHue 150:¢ aTOMOB, HaxOXXJeHHE B
MIPUPOJIE.

Du3NUeCKUENnXMMUYECKNECBOMCTBA(HapUMepeHaTpusiukanus ). OKCUIBIUTUIPOKCUABIHATPUS UKAIIHS.
[IprMeHeHneeT0YHBIXMETAIUIOBU UXCOEIUHEHHM.

[[lenoyHo3eMenpHbIE METAJUIBI MAarHUi M KaJbLUi: MoJoxkeHue B llepmomgmueckoiicucreme
XUMH4YecKuX 35ieMeHToB .. MenaeneeBa, CTpoeHME UX aTOMOB, Hax0XJAeHUEBNpUpoie. Pusnyeckue
HXHMUYCCKHEC CBOMCTBaMAarHusu
KanbIus. BaxxHenmmecoe TMHEHUSIKATbITUS( OKCHT, THAPOKCH/T,COJTH ). JKECTKOCTHBOIBIMCIIOCOOBIEEYCTP
aHCHUS.

Amomunnii:nonoxenuesllepuoanyeckoricucreMexummieckuxainemeHToB/[.M1.MenneneeBa,cTpo
e€HUeaToOMa, HaX 0K ICHUEBIPHPoIe. PU3NIECKUENX UMUYECKUECBOMCTBAATIOMUHNS. AM(OTEPHBIECBOIC
TBAOKCHUIAUTHIPOKCUAAATIOMUHUSA.

XKeneso:nonoxenuesllepuonnueckoricucreme XUMHYECKHX
snemenToB/l.M1.MeHieneeBa,cTpoeHMEaTOMa, HAX 0K ICHUEBITPUPOAe. DU3NUECKUENXUMUYECKUECBOUCT
Baxkene3a. Oxcuasl,ruapokcuabiucomnkenesa(ll)mxenesa(Ill),uxcocras,cBoiicTBaunoNyyYeHUE.

Xumuueckursaxcnepumenm:

O3HAKOMJICHHE c obpasmamu METaJJIOB u CILIABOB, 1704 bu3mIecKuMu
CBOMCTBAMM,U3y4YECHUEPE3YIbTATOBKOPPOZUUMETAILIOB(BO3MOXKHOUCIIOJIb30BAaHUEBUIEOMATEPUATIOB),
O0COOEHHOCTEH B3aMMOJCHCTBUSA OKCHIA KaJlblUs W HATPUSA C BOJAOH(BO3MOXKHO HCIIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), HCCJICAOBaHUE CBOIICTB JKECTKOU
BOJIBLITPOTIECCAr OPEHUSKEIIE3aBKUCIOPO,1e(BO3MOKHOHUCITIOIH30BAHUEBHICOMATEPHAIIOB ), IPU3HAKOBIT
pPOTEKaHUSKaueCTBEHHbBIXPEAaKIIMIHANOHBI(MarHU S, KaJIbIUs, aTIOMUHMS, [TMHKA, xKene3a (II) m xenmesa
(I11), MeIu (1D, HaOII0IeHNE u OMHUCaHue
MIPOIIECCOBOKPAITMBAHKUATIIIAMEHUNOHAMUHATPHS, KaTUAUKATBIH(BO3MOKHOUCTIONH30BaHNE
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BUJICOMATEPHAJIOB),MCCIIeI0BaHNEaM(POTEPHBIXCBOMCTBIUAPOKCUAAATIOMUHUSAUTHIPOKCHIALIMHKA, PE
HIEHUEIKCIIEPUMEHTANbHBIX3a4aunoTeMe«BakHeHIneMeTauIbIMUX COSTUHEHUS».

XUMHUAHOKpYKaOLIasicpeaa
BemectBanmarepuasibiBIIOBCEJHEBHOMKU3HUYENIOBEKA. be3onacHOencII0/1b30BaHNEBELIIECTBUX U
MHUYECKUXpeaKMBOBITY.[IepBasnoMombIpIXUMHUUECKUX 0KOTaXHOTPABICHUSX.
XuMHUecKoe3arpsa3HeHUeoKpy Katoliencpesl(peaeabHas I0MyCTUMAasKOHIIEH TP BEIEeCTB( 1
anee—I1/1K).PonbXuMHHMBpELIEHUMIKOIOTHIECKUXITPOOITIEM.

Xumuueckursaxcnepumenm:
M3y4eHne0o0pa3IoBMaTEPHAIOB(CTEKIIO,CTUIABBIMETAIIIIOB, TOJIMMEPHBIEMATEPHAITB ).

Mescnpeomemnuvieceasu

Peanmzanusmexpe IMETHBIX CBS3EUTTPUH3YIEHUMX UMUHBIKITACCEOCYIIECTBISIETCAIEPE3UCIIONb3
OBAHHEKAKOOINXECTECTBEHHO-

HAYYHBIXTOHITUH, TAKUITOHSTUH SIBIISTFOLIIX CSICHCTEMHBIMUITISIOTACTBHBIXITPEIMETOBECTECTBEHHO -
HAy4YHOT OLIUKJIA.

OOmie  ecTeCTBEHHO-HAay4dyHbIE  TOHSTHS: Hay4YHbIH  ¢akT,  TUIIOTE3a,  3aKOH,
TEOpHsl,aHaAIIN3,CUHTE3,KIIACCU(UKALINS, TEPUOANIHOCTD,HAOIIOICHNE,DKCIIEPUMEHT, MO ISTTHPOBAHUE, 1
3MEpEHNE,MO/IETIh, IBIICHHE, TAPHUKOBBIHA PP EKT, TEXHOIOTUS,MaTePHAIIBI.

dusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJI, ©30TOMBI,PaIMNOAKTUBHOCT,
MOJICKYJ1a, JJIEKTPUYECKUN 3apsill, MPOBOIHHUKH, MOIYIMPOBOIHUKHU,INIICKTPUKH, (POTOIIEMEHT,
BEIIIECTBO, TeJo, 00BEM, arperatHoe COCTOSTHUE
BEIIIEeCTBA,ra3,pacTBOP,PaCTBOPUMOCTb,KPUCTAITUIECKAsPEIIETKA, CTUIABEL, (PH3HYECKIEBETUINHBL, /TH
HUIBIN3MEPEHU S, KOCMIUYECKOSTPOCTPAHCTBO,IIAHETHI,3BE3 161, COHIIE.

buonorus:dhotocunres,aprxanue,onochepa, kocucreMa, MUHEPATbHBICYI00pEHUS, MUKPOYJIEMEH
ThI,MaKPO3JICMCHTLL, IMTUTATCIIbHBICBCILICCTBA.

I'eorpadus:armochepa,ruapocdepa, MuHEPAIBI,TOPHBICTIOPOIBI, TI0JIE3HBIEUCKOTIAEMbIC, TOTUTHRO,
BOJIHBIEPECYPCHI.
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ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUS ITPOI' PAMMBI I10 XUMUU HA YPOBHE
OCHOBHOI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIEPE3YJIbTATBI

JInuHOCTHBIE pe3ynbTaThl OCBOCHHUS IIPOrpaMMbI OCHOBHOTI'O o01ero
00pa30BaHUAIOCTUTAIOTCABX0/IC00YUCHU X MU BEAMHCTBEY4eOHOMNBOCTIUTATEIbHORACATEIBHOCTH
B COOTBETCTBUM C  TPAaAUIMOHHBIMM  POCCHHCKMMM  COLMOKYJIBTYPHBIMH  HJYXOBHO-
HPaBCTBEHHBIMUIICHHOCTSIMU,IPHHATHIMUBOOIIIECTBENPABUIAMUNHOPMAMHUIIOBEIEHUSIMCIIOCOOCTBYIOT
poleccaMCcaMON03HaHUs,cCaMOPa3BUTUANCOLIMATTN3AIMMO0 Yy IO LINX CSl.

JIMYHOCTHBIEPE3YIbTATHIOTPAKAIOTTOTOBHOCTHOOYYAIOIIUX CSIPYKOBOICTBOBATHCS CUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OpHEHTaUI "
PacCIIMPEHUEONBITAAEATEIbHOCTUHACEOCHOBE,BTOMUNCIIEBYACTH:

1) narpuorn4ecKoroBocnUTAHUA:
[[EHHOCTHOTOOTHOIIEHUAKOTEY€CTBEHHOMYKYIbTYPHOMY,ICTOPHUECKOM YU HAYYHOMYHACIEIUIO,
MOHUMAaHUI3HAYCHUSX UM YECKOMHAYKHBKU3HICOBPEMEHHOT 000IIIECTBA, CTIOCOOHOCTHUBIIACTHIOCTOB
epHOUHH(POPMAITHEHOTIEPETOBBIX JOCTHKEHUSIXUOTKPHITUIXMUPOBOMHOTEYECTBEHHOMXMMHUH,3aUHTEPE
COBAaHHOCTHUBHAYYHBIX3HAHUSIX00YCTPOHCTBEMUPANOOIIIECTBA;

2) rpakaaHCKOrOBOCIUTAHMS:

IIPEICTaBICHUSOCOLMAIBHBIXHOPMAaXUIIPABAIAXMEXINYHOCTHBIX OTHONICHUMBKOJIJIEKTUBE,KOMM
YHHUKATUBHOMKOMIIETEHTHOCTUBOOIIECTBEHHOIIOIE3HOM, y4e0OHO-UCCIIeI0BATEILCKONW, TBOPUECKO U
JIpYTuxX BHJAX JESTEIBHOCTH,
TOTOBHOCTHKPA3HOOOPa3HOWCOBMECTHONACATEIbHOCTUIIPUBBITIOTHEHUNYY€OHBIX, [T03HABATEIbHbBIX 33T
a4, BBIIIOJIHEHUMX UMHUECKUXIKCIIEPUMEHTOB,CO3JAHUN yYEOHBIXITPOEKTOB,CTPEMIICHUSIKB3aUMOIIOHUM
AHUIOMB3aUMOIIOMOIIMBIPOIIECCEITOIYUeOHOH  AEATENbHOCTH, TOTOBHOCTM  OLIEHUBATh  CBOE
MIOBEJICHUE " HOCTYIKH
CBOMXTOBAPUILEHCIIO3ULIMMHPABCTBEHHBIX UIIPABOBBIXHOPMCYYETOMOCO3HAHUSATIOCIECACTBUNIIOCTYIIKO
B;

3) HEeHHOCTHHAYYHOTONIO3HAHKS:
MHPOBO33PEHYECKHETPECTABIECHUSIOBEIECTBENX MMUYECKONPEAKIIMN,COOTBETCTBYOIINE

COBPEMEHHOMY YPOBHIO pa3BUTHUsA HayKu " COCTABJISIOIINE
OCHOBYJIIIOHUMAaHHSICYIIIHOCTHHAYYHOMKAp THHBIMUPA,TPEACTABICHU000CHOBHBIX3aKOHOMEPHOCTSI
X pa3BUTHSA IPUPOJIBI, B3aUMOCBSI35X4EII0OBEKAC MIPUPOTHOM

CPENOMN,0pOIUXUMHUHUBIIO3HAHUUATUX3aKOHOMEPHOCTEM;

M03HABATEIbHBIEMOTHBbI, HAIPABJICHHBICHATIONyYE€HUEHOBBIX3HAHUHTTOX UMU U, HEOOX OIUMBIE1JISI
00BsICHEHUTHAOTI01aeMBIXTPOLIECCOBUSBIICHN A, [T03HABATEIbHON, THPOPMAITTOHHOWH
YUTATEIbCKONKYIbTYPbI, BTOMYHCIEHABBIKOBCAMOCTOSITENIbHONPAaOOThICY4eOHBIMUTEKCTAMU,CITPABOYH
OMITUTEPATYPOIL,TOCTYTHBIMUTEX HIUECKUMHUCPEICTBAMUUH(DOPMAIIHOHHBIX TEXHOJIOT A,

MHTEPECKOOY4IEeHUIOUTIO3HAHHIO,]TF0003HATEIBHOCTH,TOTOBHOCTHHCIIOCOOHOCTHK
camMo00pa3zoBaHUIo, MPOEKTHOMN 51 HCCIIEI0BATENBCKOMN eI TENIbHOCTH, K
OCO3HAaHHOMYBBIOOPYHAIPABIEHHOCTUHYPOBHA00YUeHUSIBAATbHEHIIIEM;

4) popMHPOBAHUSIKYILTYPbI3I0POBbSI:

OCO3HAHME IICHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JJ0POBBIO,YCTaHOBKH Ha
3JI0pOBBIi o0pa3 JKU3HU, OCO3HaHUE MTOCIIEJICTBUI u HENpUITHE
BPEIHBIXITPUBBIYEK(YITOTPEOICHUSATIKOTOJISI, HAPKOTUKOB,KYPEHHUSI ), HEOOX OTUMOCTHCOOTIOICHUSIIPAB
WI0€30MaCHOCTUIPUOOPAIIIEHUUCXUMUYECKUMHUBEILIECTBAMUBOBITYH PEATTbHOMKU3HH;

5) TpynoBoroBocnuTanus:

HMHTEPECKIPAKTUYECKOMYU3YUCHUIONPODECCUIUTPYIapa3INyHOTOPO/Ia,yBaXKEHUE K TPydy H
pe3yabTaTaM TPYJIO0BOM AESITENIbHOCTH, B TOM YHUCJIE HAa OCHOBENPUMEHEHHUS MPEIMETHBIX 3HAHUU IO
XUMUH, OCO3HaHHBII BBIOOD
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VHAUBUAYAIbHONTPAEKTOPUUIIPOI0JKEHUI00Pa30BaHHUACYYETOMINYHOCTHBIXHHTEPECOBUCIIOCOOHOCT
UKXHMHUHU,00111eCTBEHHBIXUHTEPECOBUIIOTPEOHOCTEH, yCIICIIHOMIIPO(heCCHOHABHOW IS TETLHOCTHHPA3
BUTHUSHEO0XOIMMBIX yMEHUI,FOTOBHOCThAJANI TUPOBATHCIBIPOGECCHOHATBHONWCPEIE;

6) 3K0J0rMYECKOrOBOCTIMTAHUS:

HKOJIOTUYECKHUIIEIECO00Pa3HOCOTHOILICHUEKIIPUPOAEKAKICTOUHUKY KU3HUHA 3eMile, OCHOBE €€
CyILECTBOBAHMS, IIOHMMAaHHE LEHHOCTH 3I0pOBOTO U
6€e3011acHOr000pa3aKM3HN,0TBETCTBEHHOCOTHOIIIEHUEKCOOCTBEHHOMY (D H3UYECKOM YUTICUXUYECKOMY 31
OpOBbI0,0CO3HAHUEIIEHHOCTUCOOIIOICHUAIIPABUIOE301aCHOT OTIOBEACHUAIPUPA00TECBEIECTBAMMU, aTa
K)KEBCUTYALUSX, YTPOKAIOIIUX3J0POBIOMKU3HUIIIOIEH;

CIIOCOOHOCTH TNPUMEHATh 3HaHUs, IOJIydaeMmble HpU  HU3YYEHUH  XHUMHU,JUIS peIIeHUs
3a/1a4, CBSA3aHHBIX C OKPYXKAIOIIEW IPUPOJHOM CPENOM, I IOBBILICHUAYPOBHS JKOJIOTHMUYECKOU
KYJIBTYPBI, OCO3HAHUs r7100aIbHOTO Xapakrepa
HKOJIOTHUECKUXIIPOOIEMUITYTEHHX PEIICHUATIOCPEICTBOMMETOI0BXUMUH, KOOI MUECKOTOMBIIIUICHUS,
YMEHHMSI pyKOBOJCTBOBATHCSI UM B ITO3HABATEIbHON, KOMMYHUKAaTUBHON MCOLMAIBHONIIPAKTHKE.

METAINPEIMETHBIEPE3YJ/IbTATBI

B cocraBe MerampeqMETHBIX  Pe3yJIbTaTOB  BBIACISIOT  3HAYUMBIEIIS (POPMHPOBAHUS
MHPOBO33pEHUS oO1eHayJYHbIe TTOHSATHUS (3aKoH, Teopusl,
NPUHIMIL,THITOTE3a,(akT,cucTemMa, npoLecc, 3 KCIEPUMEHTHIPYTOE. ),KOTOPBIEUCIIONb3YIOTCSB
€CTeCTBEHHO-HAYYHBIX  YUEOHBIX  TpeAMeTax ©  TO3BOJISIIOT HAa  OCHOBE  3HAHMWA W3
TUXTPEAMETOBPOPMUPOBATHIPEACTABICHNEOLIETIOCTHOHAYUHOUKAPTHHEMHU PA, UyHUBEPCAIbHBICYYe
OHbIeIeHCTBHSI(TT03HABATEIbHBIC, KOMMYHHUKATHBHBIC, DET YIS THBHBIE ), KOTOpbIC
o0ecreynBaoT ¢dbopmupoBanue
TOTOBHOCTHKCAMOCTOSITETbHOMYIUTAHUPOBAHUIOUOCYIIIECTBICHUIOYIeOHOH ACATETBHOCTH.

Ilo3naBaTenbHBbIEYyHHBepPCAJbHbIey4eOHble/1eii CTBUSA
Ba3oBblesiornyeckueaeicTBUA:

YMCHI/ISI HUCIIOJIB30BAaThH HpI/IéMBI JIOTUYECKOT'O MBIIJICHUA HpI/I OCBOCHHUU
3HAHWI: PACKPBIBATHCMBICIIXUMUYECKUXITOHATUH (BBLACIAThUXXapaKTePHBICTIPU3HAKH, yCTAHABINBATHB
3aUMOCBA3b C I[pyFI/IMI/I HOHHTI/I}IMI/I), HCIIOJIBb30BaATh HOHSITI/ISII[JBIOGLHCHGHPIHOTI[GJIBHBIX
(haKTOBUSABIEHUH,BHIOMPATHOCHOBAHUSMKPUTEPUHUIISA  KIIaCCU(UKAIIMM  XUMHUYECKUX BEIIECTB |
XUMHNYCCKUX peaKHHﬁ, yCTaHaBHI/IBaTBHpI/I‘-II/IHHO-CJIGI[CTBQHHBIGCBSI?»I/IMC)KILY
00bEKTaMUN3YUCHUS,CTPOUTHIIOTHUECKUEPACCY K ACHUS(MHIYKTUBHBIE, 1€ TyKTHBHBIC, TOAHATIOTHH ), 1e]T
ATbBBIBOABIU3aK/IIFOUYCHU A,

YMEHHUETIPUMEHSTHBITPOIIECCETIO3HAHUATIOHATHS(TTPEAMETHBIEUMETAPEIMETHBIE ),CHMBOJIMYECK
Me(3HaKOBBIE )MOJIEIN, HCTIONIb3YEMBIEBXUMU U, IPE0OPA30BBIBATHIINPOKOIPUMEHIEMbIEBX UMHUHMO/IETTH
HBICTIPEICTaBIICHUSI—

XUMHUYECKHI3HAK(CUMBOIIIIEMEHTA), XUMHUECKasiPOpMYIanypaBHEHUEXUMUYECKOWPEAKIUU  —  TIPH
pelIeHNH Y4eOHO-TTO3HABATENIbHBIX 3a7a4, C YYETOM OTHUX MOJICIBHBIXIIPEJACTABICHUH BBISBISITh H
xapaKTemeBaTL CYH_ICCTBCHHBIG HpI/I3HaKI/I H3y‘-13.€MBIXO6’beKTOB—
XUMHUYECKUXBEIIECTBUXUMHYCCKUXPEAKITUH, BBIIBIISATHOOIINE3aKOHOMEPHOCTH, IPUIMHHO-
C.HGI[CTBeHHLIeCBH3I/II/IHpOTI/IBope‘II/IHBI/I?)y‘IaeMBIXHpOI_[eCCElXI/ISIBJICHI/ISIX.

Ba3oBblencciienoBaTejIbcKue1eCTBUA

YMCHUCUCTIOJIB30BATHIIOCTABIICHHBICBOIIPOCBIBKAYCCTBCUHCTPYMCHTAIIO3HAH W, a TaK¥Xe B
KauecTBe OCHOBBI TSt (bopMmupoBaHUs THIIOTE3bI o
MIPOBEPKENPABUIBHOCTUBBICKA3bIBAEMBIXCYKICHU;

PUOOPETEHUEOBITAIOIUIAHMPOBAHUIO, OpTaHU3aIIMUHITPOBEICHHIO YYCHUUECKUXIKCIICPHMEHTOB
,YMEHHEHa0TI01aTh3aX 0IOMIIPOIIECCA,CAMOCTOSTEILHOIPOrHO3HPOBATHEr OPE3YIIbTaT, POPMYITHPOBATH
0000IICHUSTMBBIBOIBIIIOPE3YIbTATaAMIIPOBEIEHHOT OOIIBITA, NCCIICIOBAHUS, COCTABIATHOTYETONPOICTAH
HOU pabore.

PaGoracundopmanmeii:
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YMEHHEBBIOUPATh,aHATM3UPOBATEUUHTEPIIPETUPOBATHUHPOPMALIMIOPAZIUYHBIXBUAOBU(DOpMIIpE
JICTABJICHUS, TOJTYy9aeMYION3PA3HBIXUCTOUHUKOB(HAYYHO-TIOMYJISIpHAsT ~ JIUTepaTypa  XUMHUYECKOTO
coJiepKaHus, CIIPaBOYHbIE nocobus,
pecypcsilHTEepHETA), KPUTHUECKUOIICHUBATHIIPOTHBOPEUHBYIOMHEIOCTOBEPHYIOUH(DOpPMAIIHIO;

YMEHHETPUMEHATHPa3TMYHbIEMETOIBIN3AIPOCHITPUTTONCKENOTOOPENHPOPMAITUMCOOTBETCTBY
IOIIUX IAHHBIX,HEOOX O IMMBIX IS BBIMTOTHEHUS Y 1€ OHBIX U TTO3HABATEIBHBIX 321240 PE ICTIEHHOT O TUTIA, TT
pHOOpETEHNEONBITABOOIACTHUCIIONH30BAHUIMH(POPMAITMOHHO-
KOMMYHHKATHBHBIXTEXHOJIOT U, 0BIIaIEHUEK YT TYPOHAaKTUBHOT OMCIIOIH30BAHUSAPA3 THYHBIXTOUCKOBEI
XCHCTEM,CaMOCTOSTEIbHOBBIONPATHONITUMATBHYIO()OPMYITpeIcTaBICHUIMH(GOPMATUUUIILITIOCTPUPOB
aThpelIaeMble  3aJa4yd  HECIOKHBIMH  CXEMaMH,  JuarpamMMamu,  JIpyrumMa  (opMaMu
rpaUKHUMXKOMOWHAIIMSIMY;

YMEHHUEHUCIIOIb30BaThHaHATM3UPOBATHBIIPOLIECCEYUSOHONNICCIIeI0BATENbCKONAEATEIbHOCTUNH
(b opMaIUIOOBINSHUUIIPOMBIIIIEHHOCTH, CEIbCKOT0X 031 CTBAaUTPAHCIIOPTAHACOCTOSIHUEOKP Y KatoI el
IIPUPOJHOUCPEBI.

KoMMyHuKaTHBHBIEYHUBEpPCAIbHbIeYYeOHbIeAelCTBHUS:
yYMEHHUE 3a/1aBaTh BOMPOCHI (B X0j€ nuajgora u (WIM) JUCKYCCHUH) TIO CYIIECTBYOOCYKIaeMOin
TeMbI, POPMYIIMPOBATH CBOM MPEIIIOKEHUSI OTHOCUTEIILHO BBITIOJIHEHUSTIPEITIOKCHHON3a/1a4H;
IPUOOPETEHUEONBITAIIPE3EH TAIIMH PE3YIIbTaTOBBHITIOTHEHUAX UIMUYECKOT OOKCIIEpIMEHTa(J1abopa
TOPHOTOOIIBITA,J 1A00PATOPHOUPAOOTHITTOMCCIIEI0BAHUIOCBONCTBBEIIIECTB, yUeOHOTOIIPOCKTA),
3aMHTEPECOBAHHOCTHBCOBMECTHONCOCBEPCTHUKAMHUIIO3HABATELHOMHHICCIIETI0BATEIbCKON

JeSITEIIbHOCTH npu pelieHnn BO3HUKAIOIINX npobiem Ha
OCHOBEYUYETAOOIIMXUHTEPECOBUCOTIACOBAHUATIOZUIINN(00CYKACHHS,00MEHMHEHHUSIMH,
«MO3TOBBIE HITYPMBD», KOOpJMHAIIHS COBMECTHBIX NecTBH, orpezeneHue

KPUTEPUEBIIOOIIEHKEKAYECTBABBITIONHEHHOMPAOOTRIUIPYTHE);

PeryisiTUBHbIeyHUBepcaJIbHbIey4YeOHbleAeiicCTBUS:
YMEHHUECaMOCTOSATEIbHOOPEACTATHIETH 1A TENIbHOCTH, ITITAHUPOBATh,0CYIIECTBISTh, KOHTPOIUP

OBaThUIIPUHEO0X0IUMOCTUKOPPEKTUPOBATHCBOIOIEATENLHOCTh, BRIOMpaThHaN0051ee3( (heKTHBHBIECTIOC

0OBIpeIIeHISTYIeOHBIXMITO3HABATEIHHBIX 33/1a9,CAMOCTOSITEIEHOCOCTABIATHHITMKOPPEKTUPOBATHIIPE LT

0’KCHHBIN aIropuT™M JIEACTBUN npu BBIIIOJTHEHUH 3a1aHUI c y4ETOM
NOJIy4EeHUAHOBBIX3HAHUH 003 yuaeMbIX 00 beKTaX—BEIeCTBAX UPEAKIINAX,0LIEHUBATbCOOTBETCTBHE
IIOJIy4YEHHOT' O pe3ynbTara 3as1BJICHHOMIIECIIN, YMEHUE

I/ICHOJ'IBBOBaTBI/IaHaJ'H/I3I/IpOBaTBKOHTeKCTBI,HpeI[JTaFaeMBIeBYCJIOBI/II/Ba,Z[aHI/Iﬁ.

INPEAMETHBIEPE3YJIbTATBI

B cocTaBe pPEeIMETHBIX pe3yabTaToOB o OCBOEHHUIO 0053aTeNbHOTO
COJICPKAHUS,YCTAaHOBJICHHOTO  JaHHOW  (enmepanpbHOM  pabouelt  mporpaMMoM,  BBIJICTSIOT:
OCBOCHHBICOOYUAIOITMMHCSIHAYYHBIE3HAHHS, YMEHUANCIIOCOOBIIEHCTBUH, CTIeIU (PUUECKUEATIATIPEAMET

HOHOOIACTH«XUMUS», BUABLIESTETbHOCTUIIONOTyYeHHIOHOBOT O3HAH S, ero MHTEPIIpETalnHy,
npeoOpa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIXUHOBBIXCUTYAIIHSX.

K KOHILY 00y4eHHSB 8kuacce MPEIMETHBIEPE3YIbTAThI
Ha0a30BOMYPOBHEIOIDKHBIOTPAXKATHC(HOPMUPOBAHHOCTH YOO yHAIOIIUX CAYMEHUH:

PaCKpBIBATbCMBICIIOCHOBHBIXXUMHYECKUXITOHATHI:aTOM,MOJICKYJ1a, XUMUUECKHH HIIEMEHT,
pocToe BEIIIECTBO, CIIO’)KHOE BEIIIECTBO, cMech (omHOpOHAsS
MHEOTHOPO/IHAS ),BAJICHTHOCTh,0THOCUTEIbHASATOMHAUMOJIEK Y IIPHAsIMACCA, KOJTMYECTBO ~ BEIIECTBA,
MOJIb, MOJISIpHAs Mmacca, MaccoBast JOTISt XHUMHUYECKOTO

AJIEMEHTABCOEINHEHHH, MOJISIPHBIHO0BEM, 0KCHJT, KUCIIOTa,0CHOBAaHHE, COJTh,AIEKTPOOTPHUIIATEITBHOCTb,

CTETICHh OKHCIICHHS, XUMHYECKas PeaKivs, KIacCuPUKAIUIPEAKINI: peakllui COCTUHEHUS, peaKIun
pa3JIOKEHUs, PEaKIUK 3aMEIICHHUs, PEaKIIMHOOMEeHa, dK30- M IHIOTEPMHUYECKHE PEaKIUH, TETUIOBOM
ekt peakiuu, SIAPO
aToMa,dJIeKTPOHHBIHCIOHATOMA,aTOMHAsIOPOUTANb, ATy CcaTOMa, X UMHUYECKASICBSI3b, OJISIPHASTHHETION ST
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pHasIKOBAJICHTHASICBA3b, IOHHASICBA3h,IOH,KaTHOH,aHUOH,PacTBOpP, MaccoBast JI0JIst
BelleCcTBA(IIPOLICHTHAs! KOHIIEHTpAIHsl) BPaCTBOPE;

WUIIOCTPUPOBAaTh  B3aUMOCBSI3b ~ OCHOBHBIX ~ XMMHYECKMX  TMOHATUH U TPUMEHATH
ATUMIOHATUATIPUONTUCAHUUBELIECTBUUXITPEBPAIICHHI;

MCIOJIb30BaThX MU UECKYIOCUMBOIUKY/UISICOCTaBICHUSI(POPMYIIBEIIECTBUYPAaBHEHUX UMUYECKU

XpeaKLni;
OIIpEACIIATh BaJICHTHOCTb aTOMOB JJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTEIEHbOKHCIICHUSDIIEMEHTOB B OWHApPHBIX COCIMHEHUAX,  IPUHAJUICKHOCTD

BEIIECTBKONpPEAeTIEHHOMYKIIACCYCOeTMHEHUUTTOOpMYIaM, BUAXUMUYECKOMCBI3U(KOBATIEHTHAINMOHH
as1)BHEOPTraHUYECKUXCOETUHEHUSAX

packpsiBaTbeMbicil leproanueckoro3akonall.li.MeHieneeBa: 1IeMOHCTPUPOBATHIIOHUMAHUETIEPU
OJNYECKOM3aBUCUMOCTHCBOMCTBXUMUYECKUXAIIEMEHTOBOTUXITON0KEeHUBl [lepnoanueckoricucreme,3a
KOHOBCOXPaHEHHUSIMACCHIBEILIECTB,I0CTOSIHCTBACOCTABA,aTOMHOMOJIEKYIIPHOTOYYEeHH S, 3aKOHAABOTa/ 1
po;

OIHCHIBAThUXapaKTEepU30BaTbTaA0IMUHYyI0popMylleprnonnueckoicuCTEMbIXUMUYECKUXITIEMEHT
OB:PA3JIMYATBIIOHATUATIaBHAsIOArpyHIa(A-Irpynna)»i
«mobounasimoarpymnmna(b-rpymma)»,Mmansien00IbIIHenIepruoabl, COOTHOCUTHOOO3HAYCHHUS, KOTOpBIE
UMEIOTCS B Taduie «[lepuoanueckas cucrema
xummnueckuxasneMmenToB/l.M1.MenaeneeBa»CcunCcI0OBbIMUXapaKTEPUCTUKAMUCTPOCHUIATOMOBX UMHUYECK
UX3JIEMEHTOB(COCTaBU3APAIAIPA,001eCUNCIIOICKTPOHOBHPACTIPEICIICHUEUXTTOATCKTPOHHBIMCIIOSIM );

KJIacCU(UIIUPOBATEXUMHUECKHUEITIEMEHThI, HEOpraHNY€CKHEBEIEeCTBA, XUMUUECKEePEaKIUU (1109
UCITYHCOCTAaBYyUYaCTBYIOIIMXBPEAKIIUU BEIIECTB,IOTEIIOBOMYI(D(DEKTy);

XapaKTEePU30BaTh (omHCHIBATH) obmue XUMUYECKHE CBOMCTBA BEIIIECTB
Pa3JIMYHBIXKJIACCOB,IOTBEPK1asI0NUCAHUETIPUMEPAMUMOJIEKYIISIPHBIX yPABHEHUHCOOTBETCTBYIOIIMXX
MMHYECKUXPEAKIU;

MIPOTHO3UPOBATHCBOWCTBABEIIECTB

B3aBHCHUMOCTHOTHXKaYeCTBEHHOIOCOCTaBa,BO3MOKHOCTUIIPOTEKAHUS XUMHUYECKUXITPEBPAIICHHH
BPa3JIMYHBIXYCIOBUSX;
BBIUYHCISATHOTHOCUTENbHYIOMOJIEKYJIIPHYIOUMOJIS PHYIOMACCHIBEIIECTB,MAaCCOBYIO JIOJTIO

XUMHUYECKOTO 3JIEMEeHTa 10 (opMylie COSAMHEHHUS, MACCOBYIO JOJOBEIECTBABPACTBOPE, MPOBOIUTH
pacuéThINOypaBHEHUIOXUMIUYECKONPEaKINH;

MIPUMEHITHOCHOBHBICOTIEPAITUUMBICTUTEIEHON IEATeTHHOCTH—
aHAJIM3UCHHTE3,CpaBHEHNE,0000111eHHEe,CUCTEMATU3aIIHIO, KIacCU(PUKAIINIO, BBISIBIICHUE MPUYHUHHO-
CJIEJICTBEHHBIX CBS3CH—IIN3yICHUSICBOMCTBBEIIECTBUX UM UECKUX PEAKITHI,eCTECTBEHHO-HAYUHBIC
METO/IBI MO3HAHUS - Ha0JI0/IeHue, U3MepeHue, MOJIETTUPOBAHUE,IKCIIEPUMEHT
(pea’bHBITUMBICIICHHBIN);

CJIeIOBAThIIPABUIIAMIIOIB30BAHUIXUMUUECKONTIOCY 10 MI1a00paTOPHBIMOOOPYIOBAaHHEM, aTAKKE
paBUJIaMOOPAIIEHUICBEIIECTBAMIUBCOOTBETCTBUUC MHCTPYKIIUSMHU TI0 BBITIOJHEHUIO 1a00paTOPHBIX
XUMHUYECKHUX OTIBITOB o
MOJTy4YEHUIOUCOOUPAHUIOTa3000pa3HBIXBEIIECTB(BOIOPOAAUKUCIOPOA), TPUTOTOBICHHIOPACTBOPOBCO
npe1eI€HHONMAaCCOBOM A0IepacTBOPEHHOT OBEIIECTBA, ITAHUPOBATHUIIPOBOIUTHXUMHUECKUEIKCIIEPH
MEHTBITOPACTIO3HABAHUIOPACTBOPOBIIEIOYCHIKUCIOTCIIOMOIIBIOMHINKATOPOB(JIakMYyC,heHondTaten
H,METUJIOPAHKUIPYTHE).

K KOHILY 00y4eHHSB 9knacce MPEIMETHBIEPE3YIbTAThI
Ha0a30BOMYPOBHEIOJDKHBIOTPAXKATHC(HOPMUPOBAHHOCTH YOO yHAIOIIUX CAYMEHUH:
PaCKpBIBATbCMBICIIOCHOBHBIXXUMHYECKUXITOHATHIH: XHMUYECKUIAIEMEeHT,aTOM,MOJIEKyJIa, ~ HOH,

KaTHOH, aHHOH, poCTOe BEILIECTBO, CIIOXKHOE BEILECTBO,
BAJICHTHOCTb,3JIEKTPOOTPHUIIATEIEHOCTD, CTEICHbOKNCIICHN S, XUMUIECKasPEaK IS, XUMIUECKasICBA3b,
TEIIOBOM ekt peakuuu, MOJIb, MOJISIPHBIN 00BEM, pacTBop,

JIEKTPOJIUTHI,HEAIEKTPOJINTHL,AIIEKTPOIUTHUECKAS AU CCOLUALIUS, pEaKITUMMOHHOT 000MEHa, KaTaln3aTo
P,XUMHYECKOEpaBHOBECHE,00paTUMbIENHEO0PATUMBIEPEAKIINHU,0KUCITUTETLHO-
BOCCTaHOBUTEIIbHBIEPEAKLIUN,OKACIUTEND, BOCCTAHOBUTEIIb,0KUCIIEHUEUBOCCTAHOBIICHUE, aJUIOTPOIINS,
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aM(}OTepHOCTh, XUMHUECKASCBA3h(KOBAJICHTHAS, HIOHHAS, METAJUTHYECKas ), KPUCTAILTHYECKAS
pemeéTKa, Koppo3us
METAJIJIOB,CIIaBbl, CKOPOCTHXUMUYECKOMPeakuu,npeaenbHogonyctumaskonenTpanusal [JIKsemecTs
a,

WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHEBIX XHUMHYECKHX TOHSATHI "
HpI/IMCHHTBE)TI/IHOHHTHﬁHpI/IOHI/IcaHI/II/IBGH_IeCTBI/II/IXHp eBpameHHﬁ;

HCIIO0JTH30BaTbX UMUYECKYIOCHMBOJIMKYITIICOCTABIECHUA(POPMYIIBEIIECTBUYPABHEHUMX MU YECKHU

Xpeakui;

ONPEEIATEBAIEHTHOCTh u CTEIEHb OKHCJIEHUS XUMHYECKHUX
AJIEMEHTOBBCOEIMHEHUAXPA3INYHOI OCOCTABA, [IPUHA/JIEKHOCTHBEIIECTBKOIIPEIEIEHHOMYKIIACCY
COEIMHEHU I o (hopmynaM,BUIXUMHAYECKON CBSI3U
(KOBaJICHTHAas,MIOHHAS,METAJUINYECKAsl )BHEOPTaHUUECKUX COeTMHEHUSX , 3apsIHOHATIOXUMUYECKOI hop
MyJIe, Xapaxkrep cpenbl B BOJIHBIX pacTBopax HEOPraHU4YECKUX COEJIMHEHHUI,
TUNKPUCTAIINYECKONPEIIETKUKOHKPETHOT OBEILIECTBA;

packpsiBaTbeMbicil leprnoanueckoro3akona/l.ll.MeHneneeBan1IeMOHCTPUPOBATH €ro
MOHUMAaHUE: ONUCHIBATh " XapaKTepu30BaTh TaOJIMYHYIO

dopmylleprnonnyueckoicuCTEMBIXUMUYECKUXAIIEMEHTOB: pa3IN4aThIIOHATHI T TIaBHasAIoArpynna(A-
rpynmna)»u«inobdounasnoarpymnmna(b-

TPYIIIA)», MATBIEN OO ETIEPH O], COOTHOCUTE0003HAUCHUSI, KOTOPBIEMMEIO TCABIIEPUO TN ICCKONTAO
JIMIIE,C YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB XHMHUECKHX 3JEMEHTOB (COCTaB H3apsij
a1pa, o0miee YHCIIO0 AIIEKTPOHOB U pacrpeielieHue ux 1o 3EKTPOHHBIM
CJI05IM),00BSICHATHOOIIME3aKOHOMEPHOCTH

BHU3MEHEHHUHCBONCTBAIEMEHTOBHUHUXCOEIMHEHUNBITPE IeIaXMaIbIXIEPHOI0BUTTIABHBIXTOATPYIIICYUYET
OM CTPOCHUSUXATOMOB;

KJIacCU(UIUPOBATh XUMUYECKUE DJIEMEHTbI, HEOpraHMYeCKHe BeIlleCTBa,XMMHUECKHE
peakiuu (MO YUCITYy M COCTAaBY YUYacTBYIOUIMX B pEaKIMM BEIIECTB, MO TemioBoMy 3(dexty, mo
W3MEHEHUIO CTETCHEH OKHCICHUS XHMHUYECKHX DJIEMEHTOB); XapaKTEePH30BaTh (OMHUCHIBATH) OOIIHE W
cneun(ruyeckre XHUMHUYECKHE CBOMCTBA TPOCTBIX M CIOXKHBIX BELIECTB, MOJTBEPXkAas OINUCAHHE
pUMepaMu MOJIEKYJISIPHBIX U

WOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJ'ISITBypaBHCHHHBHCKTpOHHTquCKOﬁI{HCCOI_[I/IaI_[I/II/IKI/ICJ'IOT,meﬂoqeﬁHCOHeﬁ,HOJ'IHBIG

HCOKpalIEHHBICYPABHEHUAPEAKITUMUOHHOTO oOMeHa, ypaBHEHUAPEAKIIHIA, MOATBEPKAAOLIUX
CYILIECTBOBAHME FEHETHUECKOM CBSI3U MEXK/y BEIIECTBAMUPA3IMYHBIXKIIACCOB;
pacKkpbIBaTh CYILLIHOCTb OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIbHBIX peakuuii

HOCPEICTBOMCOCTABIIEHUANIEKTPOHHOI 00aIaHCaITUX PEAKLINH;

IIPOrHO3MPOBATHCBOMCTBABEIIECTBB3aBUCUMOCTHOTUX CTPOEHU S, BO3MOKHOCTUIIPOTEKAHUSIXUMU
YEeCKUXIIPEBPALICHUMBPA3TMUHBIX YCIOBHSX;

BBIYHCISATHOTHOCUTEIbHYIOMOJIEKYJIIPHYIOUMOJIS PHYIOMACChIBEIIECTB,MAaCCOBYIO JOJII0
XMMHYECKOI0 3JIEMEHTa MO0 (popMyJie COEUHEHHUs, MAaCCOBYIO JIOJIIOBELIECTBABPACTBOPE, IPOBOIUTH
PacYETHINIOYPaBHEHUIOXUMUYECKONPEAKIINH;

CO0JII0JaTHIIPaBHIIANIOIb30BAHUAX UIMUYECKONTIOCY JOWNIa00paTOPHBEIMOOOPY1I0BAaHUEM, aTAKIKEI
PaBMIIA00PAIICHUSCBEIIECTBAMUBCOOTBETCTBUIC HMHCTPYKIMSIMH 110 BBIITOJHEHHIO JIAOOPAaTOPHBIX
XUMHUYECKHX OIIBITOB o MOJyYEHHUION
COOMPaHUIOTa3000Pa3HBIXBEIIECTB(aAMMHUAKANYTIIEKUCIIOr0rasa);

IIPOBOIUTHPEAKIIH,T0ITBEPHK A0 EKaueCTBEHHbIMCOCTaBPA3INYHBIXBEIIECTB: PACIIO3HABATHO
OBITHBIMITYTEMXJIOPH/I-,0pOMHU -, MOAU -, KapOOHaT-,pocdar-,cunmukar-,cynbQar-,ru APOKCHUI-

M OHBI,KaTHOHBIAMMOHMSNNOHBIN3YYEHHBIXMETAJLIOB, IPUCYTCTBYIOIINEBBOAHBIXPACTBOPAXHEOPTaHN Y
€CKUXBEIIIECTB;

IPUMEHATHOCHOBHBIEONEPALIUUMBICTUTEIHONAEATEIBHOCTU—
aHATM3UCUHTE3,CpaBHEHNE,0000111eH1e,CHCTeMaTH3allN 0, BEISIBIICHUETIPHUMHHO-

CJIEZICTBEHHBIX CBSI3€H—UIN3y4E€HUSCBONCTBBEILIECTBUX UM UECKUX PEAKIINIA,eCTECTBEHHO-HAYUHbIE
METO/IbI MIO3HAHU — HabmroieHue, U3MEpEHHUE, MOJIEJIMPOBAHUE,
IKCIEPUMEHT(PEATbHBIMUMBICIICHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumeHoBaHuepa3iei10BuTEM KounuecTBou
Ne yuyeOHoronpeaMmera acos JJeKTpoHHbIE (HU(POBHIE)
n/n o0pa3oBaTe/bHbIE PeCypChl
Pa3nenl.llepBoHayaibHbIeXHUMHYECKHETIOHSTHS
1.1 XuMus — BaskHas 00J1aCTh http://him.1september.ru
€CCTCCTBO3HAHMUA U MPAKTUYCCKOU NCATCIbHOCTH YE€JIOBEKA
resh.edu.ru
1.2. BemecTBa nxumMudecKuepeakium 15 http://him.1september.ru
Paznen2.BakHelmmenpeacTaBuTe IMHEOPraHMYeCKMXBelleCTB
2.1 Boznyx.Kucnopoa.Ilonsitueobokcumax 6 http://him.1september.ruhttp://him.1se
ptember.ru
2.2 Bonoposa. IIoHATHEOKNCIOTaXUCOISIX 8 nsportal.ruhttp://him. I september.ru
2.3 Bona.PactBopsr.[lonsaTreo60cHOBaHUSIX 5 nsportal.ruhttp://him.1september.ru
2.4 OCHOBHBIEKJIACCHIHEOPTaHNYECKUX COETMHEHU I 11 nsportal.ru
Paznen3.llepuoanueckniizakonunllepuonunyeckascucremaxummuecknxdjiemenTosl.U.MenaesneeBa.Ctpoenue
aTOMOB. XMMHYeCKAsICBA3b. OKUCINTEIHLHO-BOCCTAHOBUTEIbHbIEPEAKIIUH
3.1 [Tepnonnueckuiizakonul lepuoanueckasicucTeMaxum 7 resh.edu.ruhttp://him.1september.ru
nueckuxaznemenToBl.M1.MenneneeBa.Ctpoennearom
a
3.2 Xummnueckas cBI3b. OKUCIUTEIBHO- 8 resh.edu.ru
BOCCTAHOBUTEJIbHBICPEAKITUH http://him.1september.ru
PesepBHOEBpeMs 3 resh.edu.ru
http://him. 1september.ru
OBIIEEUYNCIIOYACOBIIOIIPOTPAMME 68
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http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
https://nsportal.ru/shkola/khimiya/library/2022/10/11/prezentatsiya-k-teme-sostavlenie-uravneniy-himicheskih-reaktsiy-8
http://him.1september.ru/
https://nsportal.ru/shkola/khimiya/library/2022/10/11/prezentatsiya-k-teme-sostavlenie-uravneniy-himicheskih-reaktsiy-8
http://him.1september.ru/
https://nsportal.ru/shkola/khimiya/library/2022/10/11/prezentatsiya-k-teme-sostavlenie-uravneniy-himicheskih-reaktsiy-8
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/

9 KJIACC

N HaumenoBanuepasienoB u TeMyyeOHOronpeamMeTa KomnuectBou
/9 acoB JJeKTpoHHbIE (HU(POBHIE)
w o0pa3oBaTe/bHbIE Pecypchl
Pazgenl.BemecTBoMXuMHYeCKHEPEAKIUMT
1.1 [ToBTOpEeHME MyrTyOIeHNE 5 http://him.1september.ruresh.edu.ru
3HAHUHOCHOBHBIXpa3JIeJI0BKypcadkiacca
1.2 | OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEAKLIUI 4 http://him. Iseptember.ruresh.edu.ru
1.3 | DAEeKTpOAUTHYECKAS AUCCOLIUALIHSL. 8 http://him. Iseptember.ruresh.edu.ru
XUMHUECKUEPEaKITUUBPACTBOPAX
Pa3zpen2.HeMeraabImuxcoeanHEeHUS
2.1 | ObmasxapakTepucTUKaXuMUIecKux3aeMeHToB VIIA- 4 resh.edu.ruhttp://him. I september.ru
rpynmnbl.l ajJoreHsl
2.2 | Ob0masxapakTepuCTHKaXUMHUECKUXIIEMEHTOB 6 resh.edu.ruhttp://him. I september.ru
VIA-rpynnel.Cepan e€coeiuHEHUS
2.3 | O0masxapakTepuCTHKaXUMHUECKUXIIEMEHTOB 7 resh.edu.ruhttp://him. I september.ru
VA-rpynibl. A30T,hochoprurxcoeTnHeHUS
2.4 | O0masxapakTepuCTHKaXUMHUECKUXIIEMEHTOB 8 resh.edu.ruhttp://him. I september.ru
IVA-rpynnel. YriiepoqukpeMHUN, U UXCOCTUHEHUS
Pa3zpen3.MerasibInuXcoeNHEHUS
3.1 | ObumecBoiicTBaMeTaIIOB 4 resh.edu.ruhttp://him. I september.ru
3.2 | BaxkHelmmeMeTaUIBIMUXCOSAMHECHUS 16 resh.edu.ruhttp://him. I september.ru
Paznend. Xumusinokpyxawiasicpena
4.1 | XuMusnokpyxarolascpena 3 resh.edu.ruhttp://him. I september.ru
PesepBHOEBpeMs 3 resh.edu.ruhttp://him. I september.ru
OBHIEEYNCIIOYACOBIIOITPOTPAMME 68
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http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/
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