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Coaep:xanue yueOHOro npeamera « XMMHUsD» HA YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHuA

8 knace

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp xumuu B ku3HM 4YenoBeka. Tena u BemectBa. Duznueckue
CBOICTBa BellecTB. ArperaTHoe coctosiHue BemiecTB. [IoHsATHE 0 MeTo/ax MO3HAHUS B XHMHUHU.
Xumus B cucteme HayK. Yucrtole BemectBa 1 cMecH. CriocoOb! pa3/ieNieHHst CMECEi.

ATOMBI U MOJEKYJbl. XHUMUYECKHE 31eMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
ITpocThie U Cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHMX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIIpHas
Macca. MaccoBasi 10Ji1 XUMHUYECKOI0 2JIEMEHTA B COSTUHEHUH.

Ou3nyeckue U XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BellecTB. Xumuueckue ypapHeHus. Kiaccupukanys XuMUYECKUX peakiuit
(coenMHEHUS, PA3IOKCHHSI, 3aMEIIICHUS, OOMEHA).

XUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCYAOH, C MpaBuiIaMu paboThl B
nabopaTopuu U IpuéMaMu oOpamieHus ¢ JJabopaTOpHBIM 00OPYIOBAHUEM; U3YUCHHUE U OMTMCAHUE
(bu3NYeCKUX CBOMCTB O0pa3llOB HEOPraHMYECKHX BEIIECTB; HaONIoaeHne (HU3MYECKUX
(naBieHME BOCKA, TastHUE JIbJA, paCTHpPaHUE caxapa B CTYIKE, KUIIEHHUE U KOHJIEHCAIUs BOJIbI) U
XUMHUYECKHX (TOpeHHE CBEYM, MPOKaIMBaHUE MEIHOH MpPOBOJIOKH, B3aUMOJCHCTBHE Mena C
KHUCJIOTOM) sIBJIEHUI, HAOJIIO/IEHHE M ONUCAHHE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peaKIuil
(paznmokeHue caxapa, B3aMMOJCHCTBHE CEPHOM KHUC- JIOTHI C XJIOPUIIOM Oapusi, pa3iokKeHHE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoielicTBUE Xele3a ¢ pactBopom cos meau(1l)); uz-
yueHHe CIOCOOOB paslielieHHsi cMeceld (C MOMOIIBI0 MarHuTa, (UIBTPOBAaHWE, BHIMApUBAHUE,
TUCTHIUISAUS, XpoMaTtorpadusi), TMPOBEICHHE OYMCTKH MOBAPEHHOW COJHM; HAOIIOACHUE U
OMKCAaHUE PE3yNbTATOB IPOBEJCHHS OIbITa, HILTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUs MAacCChl,
CO3/1aHHE MOJIEJIEN MOJIEKYJI (IIAPOCTEPHKHEBBIX) .

BaHeiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Kuciaopox — 3JI€MEHT M MPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMHUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxcunpl. Ilpumenenue kuciaopoga. CrocoObl TOITy4eHUs KHCIopoJa B JabopaTopuu U
IpOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B npupone. O30H — alioTporiHas MOAM(PUKALUS
KHCIIOpO/Ia.

TennoBoit 3dexT XUMHUYECKOW peakluu, TEPMOXMMHMUYECKHE YpaBHEHHUS, HK30- U
DHIOTEPMUYECKUE peaKUMU. TOIIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUIICHHE
napHUKOBOTO (D dekTa, pa3pyieHue 030HOBOTO CIIOSI.

Bogopon — snemeHT M mpoctoe BemecTBo. HaxoxkaeHue BoxopoAa B INPHUPOAE,
duznyecKkne 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI IosTydeHus. Kuciaotel u conu.

Konnuectso BemecTsa. Moib. MounspHas macca. 3akoH ABOraspo.

Mossipabiii 00b€M ra3oB. PacuéTel M0 XUMHUYECKUM YPaBHEHUSM.

dusnyeckue cBorcTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HacellieHHble U
HEHACBIIIIEHHBIC PAaCTBOPBL. Pacmeopumocms seujecms 6 6ode (KypcuBoM 0003HaueH ydeOHbIH
Marepuall, KOTOPBI N3y4aeTcsl, HO He BBIHOCHTCSI HA IPOMEKYTOUHYIO  HTOTOBYIO aTTECTAIIHIO).
MaccoBas 105151 BeeCTBa B pacTBOpe. XMMHUYECKHE CBOKCTBA BOAbl. OcHOBaHMs. Poib pacTBOpoB
B IIPUPOJIE U B J)KU3HU uesoBeka. KpyroBopoT BoJbl B pUpOAE. 3arpsi3HEHNUE IPUPOIHBIX BOI.
OxpaHa 1 04KrCTKa MPUPOAHBIX BO/I.

Knaccudukanus Heopranumueckux coenuHeHuil. Oxcuabl. Kiaccudukanus OKCHAOB:
coyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEepHBIC) U HeconeoOpa3ytonme. Homenkmatypa
OKCUIOB (MEXIyHapoIHas M TpUBHAIbHAs). PU3MUECKHEe W XMMHYECKHE CBOWMCTBA OKCHIOB.
[Tonydyenune oKCHIOB.

OcHoBanus. Krnaccupukanust OCHOBaHMH: IIENOYM M HEPACTBOPHUMBIE OCHOBAHUSI.
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Homenknarypa ocHoBaHu (MeXAyHapoAHas W TpuUBHaibHasA). PU3NYECKUE U XMMHUYECKHE
cBoiicTBa OcHOBaHMH. [lomydyeHne ocHOBaHMIA.

Kucnorel. Knaccudpukamus kucnor. Homenkmatypa KucIoT —(MEXIyHapoaHas U
TpuBHaibHas). DU3nYecKrue U XMMHUYECKUE CBOMCTBA KUCIOT. Psaa aktuBHOCTH MetaioB H. H.
bekerosa. [loyueHnne Kucior.

Conn. Homenknatypa coJieii (MexIyHapoIHast 1 TPUBHAIbHAS).

du3nyecKue U XMMUYeCcKue cBoiicTBa conel. [lonyuenue coneil.

['eneTnyeckas CBA3b MEXKIy KIIACCAMH HEOPTaHUYECKUX COCTMHEHUM.

XHUMHUYECKUH SKCIIEPUMEHT: KadeCTBEHHOE OIPEJEIICHUE COAEpIKAHMUS KUCIOpoJa B
BO3/IyX€; MOJy4eHHe, coOnpanue, paclio3HaBaHUe U U3yYeHHE CBOMCTB KUCIOPO/1a; HAOII0IeHUE
B3aMMOJIEMCTBHS BEIIECTB C KMCIOPOJOM U YCJIOBUS BOSHUKHOBEHMSI U NPEKpAILEHUsI TOPEHUs
(moxapa); 03HaKOMJICHHE ¢ 00pa3llaMH OKCHJIOB U OMTMCAaHUE UX CBOWMCTB; MOJIy4YeHHEe, COONpaHue,
pacrno3HaBaHHME U U3y4EHHE CBOMCTB BOAOPO/a (TOPEHHE); B3aUMO/IEHCTBHE BOJIOPO/IA C OKCUAOM
Meau (II) (BO3MOXKHO HCIOJIB30BAaHUE BHUICOMATEPUATIOB); HAOIIOIEHHE OOpa3IlOB BEIIECTB
KOJINYECTBOM | MOJIb; HCCIEIOBaHHWE OCOOCHHOCTEH pPACTBOPEHHS BEILECTB C PAa3IMYHOMN
PacTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J10J1€ paCTBOPEHHOTO
BEUIECTBA; B3aMMOJCIICTBHME BOAbBI € MeTAUIAMU (HAaTpUEM U KajiblueM) (BO3MOXKHO
UCIIOJIb30BaHNE BUAEOMATEPUAIIOB); OINpPEAETICHIE PACTBOPOB KHUCIOT U IEIOYEH ¢ MOMOIIbIO
MHJMKATOPOB; HCCIEI0BAaHUE O0pa3lloB HEOPIaHWYECKUX BELIECTB pa3- JIMYHBIX KIJIACCOB;
HAOJI0/IEHUE M3MEHEHUS OKPacKH WHAMKATOPOB B PACTBOpAX KHCIOT M IIeNOouYei; H3ydyeHUe
B3auMmojieiicTBus okcu- na meau (1) ¢ pacTBopoM CepHON KHCIIOTHI, KHUCIOT C METaJlJIaMH,
peaklMil HeUTpaIu3alny; MOJIy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHUE OJTHOTO METalia
JpYT'MM M3 pacTBOpa COJIM; pEelICHHUE dKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMe «BakHelne Kiacchl
HEOPraHUYECKUX COCIUHEHUI.

IMepuonuueckuii 3akon u Ilepuoanyeckasi cucrema xummuyeckux djiementon /. WU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YECKasA CBSA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuun

[TepBblie MOMBITKY KJIaCCU(PUKAIIMA XUMHUECKUX 2JIEMEHTOB. [ToHsATHE O rpyImax CXOIHBIX
3JIEMEHTOB (IIIEIOYHBIE U MIETOYHO3EMETbHbBIE METAILTbBI, TATIOTEHbI, HHEPTHBIE I'a3bl). DIIEMEHTHI,
KOTOpBbIEe 00pa3yroT aM(POTEpHBIE OKCUIBI U THAPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuonnueckas cucreMa xXuMudeckux odiaemeHtoB /[l U.
MengeneeBa. KopoTkonepuonHas u anuHHonepuonHas ¢opmbl [lepruogudeckoid cucTeMbl
xumuueckux aneMeHtoB . M. Menpneneesa. Ilepuonst u rpynmbsl. PU3HYECKUNA CMBICIT I10-
PAIKOBOIO HOMEpPA, HOMEPOB MEPUOIA U TPYHIIBI AIEMEHTA.

Crpoenue artomoB. CoctaB aromMHbIX szaep. M3oromel. OnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XUMHUYECKHUX IeMEeHTOB [leprnoandeckoit cucTemsl
. W. MenngeneeBa. XapakTepUCTHKAa XHMHYECKOIO JJIEMEHTAa II0 €ro IIOJOKEHUI0 B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUYECKHUX 3JI€- MEHTOB, METAINTMYECKUX
1 HEMETAJUTMYECKUX CBOMCTB MO Tpymmam U mnepuojaaM. 3HadeHue [lepuonuueckoro 3akoHa u
Ileproanueckoil CUCTEMBI XMUMHUYECKUX JJIEMEHTOB JUISl pa3BUTUs Hayku W npaktuku. . U.
MenpneneeB — y4€HbIN U TpayKJaHUH.

Xumuueckass cBsa3b. KoBaneHTHas  (monsipHas U HEMOJSIpHAsi)  CBS3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHYECKHUX dJIEMEHTOB. MIOHHas CBS3b.

Crenenb  okuciieHus. OKHCIHUTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHCJICHHS B BOCCTaHOBICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIH.

XUMHUYECKUH DKCIEPUMEHT: H3Y4YeHHE OOpa3IOB BEIIECTB METaVIOB M HEMETAIIOB;
B3aMMO/JICMCTBHUE TUIPOKCHIAa IMHKA C PACTBOPAMH KHCIOT W IIEJIOYEH; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKINH (TOpeHue, peakiuu
pa3I0kKEeHUs], COeTUHEHN ).



9 kJi1acc

BemecTtBo 1 XUMHYECKas peaKUus

Ilepnonnueckuit 3akoH. Ilepuonmueckas cucrema xumuuyeckux osnemeHrtos J[. .
MenneneeBa. CrpoeHne aroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs U UX COEAUHEHMH B COOTBETCTBUM C
II0JIO’KEHUEM DJIEMEHTOB B [Ieprnoandeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BUABl XMMMUECKON CBsA3M. THIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOU CBSI3H.

Knaccudukanuss uw HOMEHKJIAaTypa HEOPraHMYECKMX BeUIecTB (MEXIyHapoAHas U
TpUBMAJbHAsA). XUMHUYECKHE CBOICTBa BEILECTB, OTHOCSIIUXCA K pa3IMYHBIM KJlaccam
HEOPraHMYECKUX COEAVNHEHUMN, TEHETUYECKAasl CBSI3b HEOPIraHUUECKUX BEILIECTB.

Knaccuukanus XuMUUECKUX peakluil 0 pa3IuyHbIM MpU3HAKaM (II0 YUCIy U COCTaBY
YUYaCTBYIOIUIHMX B PEAKIIMH BELIECTB, 110 TEIIIOBOMY 3P (EKTy, 10 H3MEHEHUIO CTETIEHEH OKHCICHUS
XMMHUYECKMX JJIEMEHTOB, 110 OOpaTMMOCTH, II0 Y4YacTHIO KaTajau3aropa). OK30- U
OHAO0TEPMUYECKUE PEAKIIMU, TEPMOXUMUYECKUE YPABHEHUSI.

ITonatue o ckopoctu xuMu4eckod peakuuu. [loHsTne 06 0OpaTUMBIX M HEOOpPATUMBIX
XUMHUYECKUX peakiusax. IloHsTHe O TrOMOreHHBIX M TIeTepOreHHBIX peakuusx. [lonamue o
Xumuyeckom pasHogecuu. Daxmopwvl, eaUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
NON0JHCEHUE XUMUYECKO20 PABHOBECUSL.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuum, JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHOMN peaxkuuu. CocraBnenue ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMI C HCIIOIB30BAHUEM METO/A 3JICKTPOHHOI'0 OaaHca.

Teopust 3MeKTPOIUTUUECKON AUCCOLMALIMU. DIEKTPOIUTHI U HEINEKTPOoNIUThl. KaTnonsl,
aHUOHBI. MexaHu3M IMCCOLMALNN BEIIECTB C PAa3JIU4YHBIMU BUIaMU XUMUYECKOU CBsA3H. CTeneHb
nuccounanuu. CUiIbHbIE U c1a0ble 3J1EKTPOIUTHI.

Peakiun noHHOrO oOMeHa. YCI0BUS NPOTEKAHUS peaKUuil MOHHOIO OOMEHa, MOJIHbIE U
COKpalIEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KHCIIOT, OCHOBaHUI M COJEH B CBETE
IpeACTaBIeHU 00 3JIEKTPOJUTHUYECKON aucconuanuy. KadecTBeHHble peaklUd Ha HOHBI
Tousmue o euoponusze conetl.

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMM KPUCTAINIMYECKMX PELIETOK
HEOpPraHMYECKUX BEILIECTB — METAJUIOB U HEMETAIOB (TpaduTa U anmasa), CJIOKHBIX BELECTB
(xJI0pua HATPUS ); UCCIIEIOBAaHUE 3aBUCMOCTH CKOPOCTH XUMHUYECKON peaklui OT BO3AECHCTBUS
pa3IuYHbIX (PAKTOPOB; HCCIETOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JMCCOLIMALIMU KUCIIOT, IIeJo4Yel u coyieil (BO3MOXKHO HCIOJIb30BAHUE BUAEOMATEPUAIIOB); HPO-
BEJICHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKK TPOTEKaHMUsI peakuuid HOHHOro oOMeHa
(oOpa3oBaHHe oOcajKa, BBIJCNIEHHE Tra3za, O0Opa30BaHUE BOJIbI); OINBITOB, WIUTIOCTPUPYIOIINX
IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuid (TOpeHHe, peakuu pas3sioKeHUs,
COEZIMHEHUS); paclio3HaBaHWE HEOPTraHUYECKHUX BEIECTB C MOMOIIbIO KaUeCTBEHHBIX peakiuil Ha
MOHBI; PELIEHUE dKCIIEPUMEHTANIbHBIX 33/1a4 .

HeMeTasuuibl ¥ UX coeIMHEHUSI

OOmiasi xapakTepucTUKa rajioreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB, XapaKTEpHbBIE
CTCIICHU OKMHCIICHUS. CTpOGHI/Ie n (1)PI31/I‘-IGCKI/IC CBOMCTBaA MMPOCThIX BEIICCTB — TaJIOTCHOB.
XUMHYECKUE CBOMICTBA Ha NIpHUMEpe XJopa (B3aUMOACIHCTBHME C MeETaJJlaMU, HEMETaJlIaMH,
menouamu).  Xiopoogopon. CossiHas —KUCIOTa, XHMHYECKHE CBOWCTBA, IOJIy4YCHHE,
npuMeHeHue. JleficTBre xj10pa U XJI0pOBOAOPO/Ia HA OpraHu3M YelloBeKa. BaxHenmme XJIopuabl
U UX HaXOXIECHUE B IPUPOJIE.

Obmass xapaktepuctuka 51eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTCPHBIC CTCIICHU OKHUCJIICHUS.

CrtpoeHue u pu3ndecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/a U CePhl. AJUIOTPOITHBIE
MoAu(UKAIIMK KHUCJIOPOJia M Cephl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOpPOa, CTpOEHHUE,
buznyeckue U XuMu4eckre cBOMCTBA. OKCHUIBI cephbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUJIOB.
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CepHast KuClOTa, (U3UUECKUE U XMMHUYECKHE CBOMCTBa (0OIIME KaK IMpeICTaBHTENs Kiacca
KHCIIOT U cienuduueckne). XMMUUECKHE peakliH, JISKAIe B OCHOBE IPOMBIIIJIEHHOTO criocoba
noJtydeHus: cepHoil KUcioThl. [Ipumenenne. Colin CepHOM KUCIOTHI, KAYECTBEHHAsI pEaKIUs Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COCAMHEHUN B MpUpoje. XUMHUUECKOE 3arpsi3HEeHue
OKpYXKaloIlled Cpeibl COECIMHEHUSMHU Cepbl (KUCIOTHBIE OXKIM, 3arpsi3HEHUE BO3JyXa U
BOJI0EMOB), CITIOCOOBI €r0 MPEJOTBPAIICHHUS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTENICHU OKUCIICHHUSI.

A30T, pactipocTpaHeHue B Ipupojie, PU3nIecKrue U XUMHUECKrUe cBoicTBa. KpyroBopot
a30Ta B IpuUpojie. AMMHUAK, ero pU3ndeckre 1 XuMUYeCKHe CBOICTBA, MOMyUYeHUE U TPUMEHEHHUE.
Conn amMmoHuSs, X (PU3NYECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius
HAa MOHBI aMMOHHS. A30THasl KUCJIOTa, e€ mojyuyeHue, Gu3nuecKkue U XHMHUYECKHE CBONCTBA
(oOme Kak TpeACTaBUTENs Kiacca KHUCIOT M crneuudpudeckue). Vcnoap3oBaHue HUTPATOB U
coJielf aMMOHHUS B Ka4€CTBE MUHEPAJIbHBIX YA00peHU. XUMUYECKOE 3arpsi3HEHUE OKpYKarolen
CpeJibl COEIMHEHUAMHU a30Ta (KMCIOTHBIE JI0%K/IU, 3arPSA3HEHNE BO3/lyXa, I0YBBI U BOJOEMOB).

docdop, amtorpornHbie Moaudukanuu Gocdopa, HU3NIECKHE U XMMUICCKHUE CBOWCTBA.
Oxcun dhocdopa(V) u pochopnas kucnora, pU3MUECKUE U XUMUYECKHE CBOWCTBA, IMOIyUYCHHE.
Hcnons3oBanue ¢pocdaToB B KaUECTBE MUHEPAIbHBIX YAOOPEHUN.

OObmas xapaxkrtepuctuka 31eMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHBIE CTENICHN OKUCIICHHUS.

VYraepon, amioTponHble MOAW(UKALMYU, PACHPOCTPAaHEHUE B TpUpoAe, (PpHU3HUECKUEe U
XUMHYECKHe cBoiicTBa. Ancop6ius. Kpyrosopot yrinepoga B mpupozge. OKCuabl yriaepoaa, ux
¢usznueckue M XMMHYECKHE CBOWCTBA, JEWCTBUE HA IKUBBIE OPIraHU3MbI, IOJIY4YEHUE WU
NpUMEHEHHEe. DKOJIOTUYECKUEe MpoOieMbl, CBA3aHHbIe ¢ okcuaoMm yriaepoaa (IV); rumoresa
rJ100abHOTO TOTEIJICHNsT KIIMMAaTa; MapHUKOBBIA 3¢ (dekT. YroapHas KHCIOTa M €€ CONH, UX
dbusznyeckue ¥ XMMHUYECKHE CBOICTBa, MOJIyueHHUE M npuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-HOHBIL. Vcnonap30BaHne KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIICHHOCTH U CEITHCKOM
XO034MCTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWUJIEH, aleTWJEH, 3TaHOJ, IJHMIEPHH, YKCyCHas Kuciorta). Mx cocmas u
xumuyeckoe cmpoenue. [loHATHE O OHOJOTMYECKH BaKHBIX BEIIECTBAX: JKHpaX, OeNKax,
yIJIEBOAAX — M MX POJU B JKU3HU uelnoBeKa. MamepuanbHoe eOUHCME0 Op2aHU4ecKux u
HeOp2aHuyecKux coeoOuHeHul.

Kpemuuii, ero ¢usuueckue M XHMMHUYECKHE CBOMCTBA, MOJY4YEHHE M MpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okcuge kpemuus (IV) u
KpeMHHEBOM kucioTe. CHUIIMKAThI, UX HMCIOJIB30BaHUE B OBITY, MEIUIUHE, MPOMBIIIICHHOCTH.
Baoicnetiwue cmpoumenvhvle mamepuanvl: Kepamuka, Cmekio, yemenm, 6emon, dxene3006emon.
IIpobnemvl 6e30nacHo20 UCNONBL308ANHUSL CIMPOUMETbHBIX MATNEPUATIO8 8 NOBCEOHEBHOU HCUSHU.

XUMUYECKUI HKCIEPUMEHT: HM3y4deHHe OOpa3l[0OB HEOPraHWYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHUCIIOTBI; NPOBEJCHHE KAaYeCTBEHHBIX PEAKIMHA Ha XJIOPUI-UOHBI U HaOIroAeHue
IPU3HAKOB MX TPOTEKAHUS; OIBITHI, OTpaXkarouiue (u3nueckrue M XUMUYECKHE CBOMCTBA
raJlorTeHOB U UX COEIMHEHUH (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPUAIIOB); O3HAKOMIICHHE C
oOpasmamu XJopu10B (TaJOTEHUIOB); O3HAKOMJIEHHE C O0Opa3liaMHu cephl U €€ COCINUHCHHSIMU
(BO3MO’KHO HCIIOJIb30BaHHE BUICOMATEPUAIIOB); HAOIIIOIEHHE Mpoliecca 00yTrIMBaHUs caxapa Mo
JEMCTBUEM  KOHUEHTPUPOBAHHONW CEPHOM  KHUCJIOTHI; HW3yYEHUE XUMHUYECKHX CBOMCTB
pa30aBIeHHON CepHOW KHCIOTHI, NMPOBEJEHHE KAuyeCTBEHHOW peakIuu Ha Ccynb(ar-uoH u
HaOJ0/IeHue TpU3HaKa e€ MpPOTeKaHUs; O3HAKOMJIEHHE ¢ (PU3MYECKUMHU CBOMICTBaAMM a3o0Ta,
dochopa 1 ux coeMHEHUH (BO3MOKHO HCIIOIB30BaHUE BUI€OMATEPUAIIOB), 00pa3iaMy a30THBIX
u GochopHBIX yIOOpEHH; TMONTydeHUue, COOMpaHHWe, pACcIO3HABAaHWE M HW3yYEHHUE CBOWMCTB
aMMMaKa; MPOBEJCHNUE KAYEeCTBEHHBIX pEeaKkIMii Ha MOH aMMOHHs U (ocdar-MOH U U3ydeHHE
MIPU3HAKOB UX NPOTEKAHMS, B3aUMOJECHCTBHE KOHIIEHTPUPOBAHHONW a30THOM KHCIIOTHI C MENIBIO;
U3yueHHe MoJesIel KPUCTAIUIMYECKUX PEHIETOK anmasa, rpadura, QpyiepeHa; 03HaKOMIIEHHE C
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IpOIIECCOM aJCOPOLMK PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTHBOIa3a; MojlyuyeHue, coOOMpaHue, paclo3HaBaHUE U U3yYEHHE CBOMCTB YIJIEKHCIIOrO rasa;
IIPOBEJICHUE KAUECTBEHHBIX peakluii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3Y4YEHUE IPU3HAKOB UX
IIPOTEKAaHUS; O3HAKOMJICHHE C NPOAYKIMEH CHUJIMKATHOW IPOMBIIIJICHHOCTH; pPELIECHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 110 TeMe «BakHeuIe HeMeTaJlIbl U UX COCITUHEHUS .

MeTaniibl M UX COeAMHEHUS

OOmiasi xapakTepUCTUKAa XHUMHUYECKHUX DJJIEMEHTOB — METAJJIOB Ha OCHOBAHHUU HX
nonoxkenus B [lepuonnueckoit cucreme xumuieckux 3yemeHToB . 1. MenneneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauiMueckas CBsI3b M METAJUIMYECKas KpUCTaJUIMYecKas
pemi€Tka. DIEKTPOXUMHUYECKUN psiJl HampsokeHUM MerauioB. Du3MUecKkne U XUMHUYECKUE
cBoiicTBa MetayyioB. OOmMe crnocoObl MoxyyeHus: MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[Ilenounble MeTaIIBL: TOJIOKEHUE B [leproauueckoil cucTeMe XUMHUYECKUX JIEMEHTOB /1.
W. MenpneneeBa; CTpOGHHE MX aTOMOB; HaxOXKJe€HUE B npupone. Puznueckue U XMMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[I{erouHO3eMeENbHBIE METAJLIBI. MarHui W KalblUi: mnosoxkeHue B llepuogmueckon
cucreMe xumuueckux sneMeHToB . M. MenzeneeBa; cTpoeHME MX aTOMOB; HaxOXKJEHUE B
npupozae. PU3nyecKue U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeime coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B llepuonnmueckoi cucreme xumudeckux snementos . .
MenpeneeBa; CTpO€HHE aToOMa; HaxoxaAeHue B npupoae. Ousznueckue U XMMUYECKHE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenne B Ilepuonnueckoil cucreme xumMuyeckux »sseMeHtoB J[. .
MengeneeBa; CTpOCHUE aTOMa; HaXOXKJICHHUE B npupoje. PU3nyeckue U XUMHUYECKHE CBOMCTBA
)kenesa. Okcunbl, rugpokcuasl U conu xkenesa (II) m xemeza (III), mx cocra, cBolicTBa U
IIOJIyYECHHUE.

XUMUYECKUH SKCIEPUMEHT: O3HAKOMJIEHHE C OOpa3laMd MeTajl- JIOB U CIUIaBOB, HMX
(Gu3NYEeCKUMU CBOWCTBAMHU; M3YyUYEHUE pE3yJIbTaTOB KOPPO3HM METAJIOB, OCOOEHHOCTEH
B3aMMOJICHCTBHUSl OKCHJA KajbI[Usl M HATPUS C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAJIOB); UCCIEA0BAHNE CBOMCTB KECTKOW BOJIBI; MpoIiecca FOPEHUs Kelie3a B KUCIIO-
poze (BO3MOXHO HCIOJIb30BAHME BHJIEOMATEPHANIOB); MPU3HAKOB MPOTEKAHMUSI KAaueCTBEHHBIX
peakiuii Ha MOHBI (MarHus, KaJbIHs, ATFOMUHUS, TMHKA, xere3a (1) u xenesza (1), mean (I1));
HAOII0/IEHUE U OTHCAHKE MPOILIECCOB OKPAIIMBAHUS TNIAMEHN MOHAMU HATPHsI, KM M KaJbIUs
(BOBMOXHO HCHOJIb30BaHUE BHUAECOMATEpUAOB); HCCIEOBaHME aM(OTEPHBIX CBOMCTB
TUIPOKCHUIA AITOMUHUSA U THAPOKCUIA LIUHKA; PELICHUE JKCIEPUMEHTAIbHBIX 3aJay 10 TeME
«BaxxHeme MeTaaibl U UX COCTUHEHUSD .

XuMus M OKpy:KamoLas cpeaa

Hosbele martepuanbl u TexHONOrMU. BemecTBa M mMaTepualbl B IOBCEIHEBHOM KU3HU
yesnoBeKka. XUMUsS U 3/10pOBbe. be3onmacHoe HCIOIb30BAHNE BEIIECTB U XUMUYECKUX PEAKLINN B
obITy. IlepBast momoIb MPH XMMHUYECKHX OXOrax M OTpaBieHusX. OCHOBBI HKOJIOTH- YECKOH
rPaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE OKpy’Karolleil cpeabl (mpeaenbHas A0MycTUMast
koHueHTpanus Bemiects — [1/1K). Posib XuMum B perieHMH 5KOJIOTHYECKUX TPOOIIEM.

[IpupoaHbIle HCTOYHUKH YTIEBOAOPOAOB (yroiib, IPUPOJIHBINA ra3, HePTh), TPOAYKTHI UX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMUYECKUH SKCIIEPUMEHT: U3ydeHHE 00pa3lioB MaTepualioB (CTEKIIO, CIIJIaBbl METAIIIOB,
HOJMMEPHBIE MAaTEPHAIIbI).



I[lnanupyemMsble pe3yabTaThbl 0CBOCHHSI YUeOHOr0 mpeaMeTa « XHMH» HA YPOBHE OCHOBHOTO
0011ero oOpa3oBaHus

I/I3yquI/Ie XMMHH B OCHOBHOH IIKOJIC HaIlpaBJICHO Ha JOCTHIXCHHE O6y‘IaIOH_[I/IMI/IC${
JIMYHOCTHBIX, MCTAMMIPCAMETHLIX U IPCAMCETHBIX PC3YJIbTATOB OCBOCHUSA yqe6H0r0 npeameTa.

JInyHOCTHBIE pe3yJIbTAThI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS IMPOTPaMMbI OCHOBHOTO OOINEro 0OOpa3oBaHHS
JOCTUT'aOTCA B XOA€ 06yquH51 XHUMHHU B CIUHCTBEC y‘-ICGHOfI U BOCIHHTATEIBHON ACATCIIBHOCTHU
OpraHu3anud B COOTBETCTBUU C TPAJAUIMOHHBIMH POCCHUHCKHUMH COIUOKYJIBTYPHBIMH U
AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMU, IPHUHATHIMU B OGH_ICCTBG InpaBHJIaMu W HOPMaMH
MOBEJICHUST W CIIOCOOCTBYIOT IpOIIECCAM CaMOIIO3HAHMS, CAMOPA3BHTUS M COIMATH3AIUU
o0yyJaromxcs.

JIMYHOCTHBIE PE3yIbTAThI OTPAXKAOT CHOPMUPOBAHHOCTD, B TOM YHUCIIE B YACTH:

IMaTpuoTHYECKOro BOCIUTAHUS

LIEHHOCTHOI'O OTHOIIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACIeIUI0, TMOHWMaHMs 3HAUCHHS XMMHUYECKOH HAyKH B JKHU3HH COBPEMEHHOTO
o01IecTBa, CIOCOOHOCTH BIAJIETh JAOCTOBEPHON MH(OpMAIMeil 0 MepeoBbIX JOCTHKCHUAX H
OTKPBITHAX MUPOBOI M OTEUECTBEHHOH XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00
yCTpOMCTBE MUpa U OOILECTBA;

I'pasknanckoro BocnuTaHus

IIPEJCTABICHNUS O COLMAJIBHBIX HOPMAax M IPAaBWJIAX MEKIMYHOCTHBIX OTHOILLIEHUHN B
KOJUIEKTUBE, =~ KOMMYHUKATHBHOH  KOMIIETEHTHOCTM B  OOILIECTBEHHO  IIOJIE3HOW,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOM U IPYTUX BUJAX AEATEIbHOCTH; TOTOBHOCTH K Pa3HO-
00pa3HOil COBMECTHON JAEATEIbHOCTU MPU BBINOJIHEHUM Y4YEOHBIX, NO3HABATEJbHBIX 3ajady,
BBIIOJIHEHUM XHMHYECKHUX SKCIEPUMEHTOB, CO3/aHUU YUYEOHBIX INPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHIO M B3aUMOIIOMOIIIM B IMPOLIECCE 3TON y4eOHOH AEATeIbHOCTH; TOTOBHOCTU
OLICHUBATh CBOE IOBEACHUE U IIOCTYNIKM CBOMX TOBAapUUICH C IO3ULMM HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHs MMOCIEACTBUM NOCTYIIKOB;

LleHHOCTH HAYYHOT'O MO3HAHMS

MHUPOBO33PEHUYECKUX MPEJICTAaBICHUM O BEIIECTBE M XUMHYECKOM PpEaKIMH,
COOTBECTCTBYIOIIUX COBPCMCHHOMY YPOBHIO Pa3BUTHA HAYKH W COCTABJIAIOIIHUX OCHOBY IJid
NOHMMaHMS CYIIHOCTH HAaydYHOM KapTHHBI MHpa; TpeAcCTaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3IX UEIOBEKa C MPUPOJHON CPeoit, O poiIn
XUMHH B IO3HAHNU 3TUX 3aKOHOMEPHOCTEN;

MMO3HAaBATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha IMOJIYYCHHUC HOBBIX 3HAHUH TI0 XUMHH,
HEOOXOUMBIX JUIs 00BSICHEHUS Ha0JII0JaeMbIX IIPOLIECCOB U SIBICHUH;

HOBH&BZlTCJ'IBHOﬁ, I/IH(l)OpMaHHOHHOfI 7 YATATEIILCKOM KYJBbTYPBI, B TOM YUCJIC HABBIKOB
CaMOCTOSITENIbHOW paboThl ¢ Yy4eOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEpaTypoil, TOCTYNHBIMU
TEXHUYECKUMHU CpeJICTBaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeca K 00y4EeHUIO U MTO3HAHUIO, JII0003HATEIbHOCTH, TOTOBHOCTH M CITIOCOOHOCTH K
caM000pa30BaHuI0, MPOEKTHOW U MCCIIEI0BATEIbCKON AESITEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbS

OCO3HAHUS LEHHOCTU HU3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO,
YCTAHOBKHM Ha 30pOBBII 00pa3 »KM3HM, OCO3HAHUS MOCIEICTBUN M HEMPUATHS BPEIHBIX
INpUBBIYEK (YMOTPEOIEHHs alKOTroJisl, HAPKOTHKOB, KYpEHHUs), HEOOXOJUMOCTU COOJIIO/IEHUS
npaBuil 0€30MaCHOCTH NMpH OOPALIEHHH ¢ XUMHYECKHMMM BEIIECTBAMU B OBITY U peabHOU
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JKHU3HU,

TpyaoBoro BoCHUTAHUSA

UHTEpeca K MPaKTHYECKOMY H3y4YeHHIO mpodeccuil u Tpyga pas3- JHYHOTO poja,
YBOXEHHE K TPYyLy M pe3ysibTaTaM TpYJIOBOW J€ATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHHUS MPEIMETHBIX 3HAHWM MO XHMHH, OCO3HAHHOTO BBIOOpa WHIMBUAYAIbHON
TPAaEeKTOPUU MPOJOIDKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M MOTpeOHOCTeH; ycmemHo mnpodeccuoHaIbHON
JNESTEIIbHOCTH W Pa3BUTUS HEOOXOAMMBIX YMEHUH; TOTOBHOCTh aJalTHPOBATHCS B
npodeccuoHanbHOM cpene;

IKOJIOTHYECKOI0 BOCIIUTAHUSA

HKOJIOTHYECKU IIEJIECOO0Pa3HOTO OTHOIICHUS K MPHUPOJE KaK HWCTOYHHMKY >KU3HU Ha
3emiie, OCHOBE €€ CyLIECTBOBaHMs, IOHMMAHUS LEHHOCTH 370pOBOro M 0e3omacHoro odpasa
KU3HH, OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (PH3HMUECKOMY U IICUXMUYECKOMY
3JI0POBbIO, OCO3HAHUS LICHHOCTU COOJIIOJICHUs MpaBUJl O€30I1aCHOTO MOBEAECHUS MpH padoTe ¢
BEILECTBAMM, a TAK)KE B CUTYaLUsIX, YTPOKAIOIINX 310POBBIO U KU3HHU JIFOJIEH;

CHOCOOHOCTH NMPHUMEHATh 3HAHUSA, MOJIydyaeMble NMPH U3YYEHUHM XMMUU, JUI PELICHUs
3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH IPU- POAHOU CPENOM, MOBBIIEHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPBbl, 0OCO3HaHMS I100aJIBHOI0 XapaKTepa HKOJOIMUECKUX MPOoOJIeM U IMyTeH UX peleHus
IIOCPEICTBOM METOJ0B XHUMMUH;

9KOJIOTMYECKOI0 MBILIUICHUS, YMEHHUS PYKOBOJCTBOBaTbCS MM B II03HABaTEJIbHOM,
KOMMYHUKAaTUBHON M COLIMAJIBHOM IIPAKTHUKE.

MeranpeamMeTrHblie pe3yabTaThl

B cocraBe MeranpeaMeETHBIX pe3yJabTaToOB BBIJCIAIOT 3HAUYMMBbIE A (OPMHPOBAHUSA
MHUPOBO33pEHUs OOIIIEHAYYHbIE MTOHATHUS (3aKOH, TEOpUS, IPUHIINUI, THUIO0TE3a, PaKT, cUCTEMA,
Ipolecc, SKCIEPUMEHT U Jp.), KOTOPbIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAyUYHBIX Y4EOHBIX
IpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUN U3 3TUX MPEAMETOB (POPMHUPOBATH IPEACTABICHUE
0 ILIEJIOCTHOM Hay4HOH KapTHHE MUPA, U YHUBEpCaJIbHbIE yueOHbIe IeiCTBUS (T03HABATEIbHbIE,
KOMMYHUKaTHBHbBIE, PETYISTUBHBIE), KOTOpble 00ECHeunBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBIECHUIO yUeOHOM JeSITeIbHOCTH .

MertanpenmeTHble pe3yabTaTbl OCBOEHUSI pabodel MporpaMMbl MO XMUMHUU OTpPaXaroT
OBJIA/ICHUE YHUBEPCAIbHBIMU MIO3HABATEIbHBIMU ACUCTBUSMHU, B TOM YHUCIIE:

ba3oBbIMHU JIOTHYECKNMU JeiCTBUSIMHA

YMeHI/IeM HCIIOJIb30BaATh HpI/IéMI)I JIOTUYCCKOTO MBIINIJICHUS HpI/I OCBOCHUHA 3HaHI/If/'Il
pacKpblBaTh CMBICI XUMHUYECKUX TIOHSITUN (BBLACNSATH HX XapaKTepHbIe TPU3HAKH,
yCT AaHABJINBATHh B3aUMOCBS3b C )Ipyrl/IMI/I HOH?[TI/ISIMI/I), HUCITIOJIB30BATh ITOHATUSA OJIA 06135[CH€HI/I${
OTNIENbHBIX (PAKTOB U SBJICHHI; BBHIOMpPATh OCHOBAHUS M KPUTEPHH Ui KiAacCU(UKAINUU
XUMHNYCCKHUX BCIICCTB U XUMHUUYCCKHUX peaKunﬁ; yCTaHaBJ'H/IBaTI) l'[pI/ILII/IHHO-CJ'IGI[CTBGHHI)Ie CBsA3H
MEXIY OOBEKTAaMH H3y4YeHUS; CTPOUTH JIOTUYECKHUE PACCYKIEHHUS (MHIYKTHUBHBIC,
}IG,HYI(TI/IBHI)IG, 110 aHaJ'IOFI/II/I); JAcJIaTh BBIBOJAbI U 3aKJIFOYCHU S,

YMEHUEM TpPUMEHSATh B TMpollecce TMO3HAHUS MOHATHS (Nped- METHbIE W
MeTaHpeHMeTHBIe), CUMBOJIMYCCKHEC (3Ha1<013},1e) MOJECIIN, chonbsyeMme B XHUMHHU,
peoOpa3oBHIBAThH IMUPOKO MPUMEHSIEMBIE B XUMUU MOJICTIbHBIC TIPEICTABICHUS — XUMHUECKUN
3HaK (CMMBOJI DJIEMEHTA), XUMHUYeckas (opMyna U ypaBHEHHUE XUMHUYECKOW peakIuu — MpH
pelieHnr y4eOHO-TIO3HABATENbHBIX 3a/lad; C Y4E€TOM OTUX MOJIENbHBIX MPEICTaBICHUN
BBISABJIATE U xapaKTepnsoBaTL CyHIGCTBeHHI)Ie HpI/ISHaKI/I HsyqaeMHx O6’B€KTOB — XUMHUYCCKUX
BEIIICCTB u XUMHYECKUX  PEaKLHU; BBISIBIISITD ob1me 3aKOHOMEPHOCTH,
HpI/I'-II/IHHO-CHe)ICTBeHHI)Ie CBsSIBU U HpOTI/IBOpe‘—II/ISI B 1/13yqaeMLIx Hpoueccax n SBJICHUSAX,
npeaiaratb  KpUTEpUU  JUI  BBIABJIEHUS OTHUX 3aKOHOMEPHOCTEW W IPOTHUBOPEUYMH;
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CaMOCTOSITENIFHO BBIOMpaTh croco0 pemeHus ydueOHOM 3amayn (CpaBHHUBATH HECKOJIBKO
BAapUAHTOB pEIICHUS, BHIOMPATh HamOoJee TMOAXOAAMMH C YYETOM CaMOCTOSATEIHHO
BBIJICIIEHHBIX KPUTEPUEB);

Ba3oBbIMHE HcciIe10BaTeIbCKMMH 1eHCTBUSIMU

YMEHHMEM HCIIOJIB30BATh IIOCTABJIICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMS, a
TaK)Ke B KayecTBE OCHOBBI sl (DOPMUPOBAHHS TUIIOTE3Bl MO TPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHHI;

IIPUOOPETEHUE OMbITA 110 IUIAHWPOBAHUIO, OPraHU3ALMK U IIPO- BEJCHUIO YUEHUYECKUX
9KCHEPUMEHTOB: YMEHHE HAOJII01aTh 3a XO- JI0M IIPOILecca, CaMOCTOATEIbHO ITPOrHO3UPOBATh
€ro pe3ynbTat, (HOpMyaupoBaTh 000OIICHNS U BBIBOABI 110 PE3YJIbTaTaM MPOBEAEHHOTO OIbITA,
UCCJIEIOBaHMs], COCTABIIATh OTYET O IPOAETIaHHOM padore;

Paboroii ¢ nunpopmanueit

YMEHUEM BBIOMPATh, aHATU3UPOBATH U MHTEPIIPETUPOBATH WH- (HOPMAIHIO Pa3TUYHBIX
BUJIOB U (OpPM NIPEICTABICHHUSA, MOJIYYaEMYyI0 U3 Pa3HbIX UCTOYHUKOB (HAYUHO-TIOMYJISApHAs
auTeparypa XUMHYECKOTO COJEpXKaHWsA, CIPaBOYHBIE T1OCOOUs, pecypchl MHTepHeTa);
KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OpMaIIHIO;

YMEHMEM IMPUMEHATh pa3IM4Hble METOAbl M 3alpochl IMpPU MO- HCKE U OTOOpE
uH(GOpMAallMd U COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOIMMBIX [JIsi BBIOJHEHHUS Y4eOHBIX WU
MO3HABATEJIbHBIX 3324 ONPEIIEHHOTO TUIIA; MPUOOPETEHHE OMBITa B 00JIACTH UCIIOJIb30BAHUS
WH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH, OBIAJCHHE KYJIbTYpOil ~aKTHBHOIO
HCIIOJIb30BAHHUA PA3JIMYHBIX ITOMCKOBBIX CHCTCM; CAMOCTOSATCIBHO BI)I6I/IpaTI) OIITUMAJIBHYTIO
dbopMy mpencraBiaeHus UHGOPMALMKU U WUTFOCTPUPOBATH pelIaeMble 3a7aud He- CIOKHBIMU
cXeMaMH, ArarpaMMamMu, ApyruMu Gopmamu rpaduki ¥ UX KOMOMHAITUSIMH,

YMEHHEM HKCIIOJIb30BaTh U aHAJIM3UPOBATh B Mpollecce yueOHON U HCCIeA0BaTEIbCKOM
ACATCIIBHOCTHU I/IH(i)OpMaIII/IIO O BJMAHWU MPOMBINIJICHHOCTH, CCJIBCKOI'O XO3SMCTBA H
TPAHCIIOPTa HA COCTOSIHUE OKPYXKAIOIIeH MPUPOTHON CPEIbL;

YHuBepcaaibHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

Obwenue:

BOCIIPUHUMATh M (QOPMYJIHPOBATH CYXKACHUS, BbIpaXaThb OSMOIMM B MpoIlecce
BBITIOJIHEHHS TIPAKTUYECKUX U JIAOOPATOPHBIX PadoT;

BbIpaxaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOaJIbHBIE CPENICTBA OOIIECHMS, MOHUMATh 3HAYEHHE COIMATBHBIX
3HAKOB, 3HATh U PACIIO3HABATH MPEANOCHUTKA KOHPIUKTHBIX CUTYallUi U CMATYaTh KOH(DIUKTHI,
BECTHU TI€pPE TOBOPHI;

MOHUMATh HAMEPEHHUsI IPYTUX, MPOSBIATH YBAKUTEILHOE OTHOILIIEHHE K COOECETHUKY U
B KOPPEKTHOH opme popMyIupoBaTh CBOU BO3PAKECHHUS;

B XOJIe AMajora W/WIM AUCKYCCHU 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMoun
OMOJIOTMYECKOM TEMBI M BBICKA3bIBATh UJCH, HAIIEJICHHBIC HAa PEIlIeHne OUOIOTHYECKOM 3a1auu
U TIOJIZIepKaHKe 0J1arokenaTeTbHOCTH OOIIEHHUS;

COTIOCTABJIATH CBOU CYXJEHHUS C CYXICHUSMU JPYTUX YYaCTHHUKOB JHAiora,
00HapyXUBaTh pa3IUYKe U CXOJCTBO MO3UIIHII;

MyOMUYHO TMPEJACTABISATH PE3YyIbTaThl  BBIMOJHEHHOTO OHOJOTMYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOCKTA);

CaMOCTOSITEIbHO BBIOMpPaTh (OpMaT BBICTYIUICHHS C YYETOM 3a7ad TMPE3CHTAUH U
0COOCHHOCTEH ayUTOPHH U B COOTBETCTBUU C HUM COCTABJISATH YCTHBIE M TUCHhbMEHHBIE TEKCTHI
C UCIOJIb30BaHUEM MJUTFOCTPATHBHBIX MaTEPUAIIOB.

CoemecmHuasn 0esamenbHOCHb:

MMOHUMATh ¥ MCIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHON ¥ MHIUBUAYATHFHOW paOOTHI IPH
pelIeHnd KOHKPETHON  OWOoJIOTHYecKOodl  mpoOiemMbl, OOOCHOBBIBATH HEOOXOJWMOCTH
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MPUMEHEHHUS TPYNTIOBBIX ()OPM B3aUMOJICHCTBUS MTPH PEUICHUH TIOCTABICHHON yueOHOM 3a/1a4;

MIPUHUMATh L€Jb COBMECTHOM NEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JACUCTBUS IO €€
JTOCTHIKEHUIO: PACHpPENeNaTh pPOJH, JOTOBApPHBATHCS, OOCYKIATh MPOLECC M PE3yibTar
COBMECTHOHM paboThl; yMETh 0000IIaTh MHEHUS HECKOJbKHX JIIOJIEH, MPOSIBIATh TOTOBHOCTh
PYKOBOJIUTb, BBIIOJIHATD MOPYUYECHUS, TOAUUHATHCS

IUTAHUPOBATh OPraHU3allMI0 COBMECTHON pabOThbI, OMpPENENiTh CBOIO POib (C y4ETOM
MPEANOYTEHUH U BO3MOXHOCTEH BCEX YYAaCTHHUKOB B3aWMOJICHCTBHUS), pacHpelessTh 3a1auu
MEXy YWIeHaMH KOMaHJbl, y4aCTBOBaTh B IPYNIOBBIX Gopmax paboTsl (00CyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U UHBIE);

BBIMOJHATh CBOIO 4acTh paOOThI, TOCTUraTh KAaY€CTBEHHOTO pe3ysbTara IO CBOEMY
HAIIPABJIEHUIO U KOOPJAHMHUPOBATh CBOU JAECHCTBUS C APYTUMH YJICHAMH KOMAH/bI,

OILICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOJAYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMHU B3aWMOJICHCTBUS; CPaBHUBATh PE3YJBTATHI C WCXOIHOU
3ajaueid ¥ BKJIAJ KaXXIOro 4YieHa KOMaHIbl B JIOCTHXKEHUE pe3yNIbTaTOB, Pa3AeisaTh chepy
OTBETCTBEHHOCTH U MPOSIBJIATH TOTOBHOCTh K IPEAOCTABIECHUIO OTUYETA NIEPE TPYIIION;

OBJAQJIETh CHUCTEMOM YHHMBEPCAJIbHBIX KOMMYHHUKATHBHBIX J€H- CTBHM, KOTOpas
obecrieunBaeT CHOPMUPOBAHHOCTH COIMAIBHBIX HABBIKOB M AMOIIMOHAIBHOTO HHTEIICKTA
oOyJaromuxcs.

YHuBepcaiabHble peryJsiTUBHbIE 1eilicTBUS

Camoopzanuzayusa:

BBISIBJISITH MTPOOJIEMBI JJIsl PEHICHUS B KU3HEHHBIX U YUEOHBIX CUTYALUAX, UCHOIB3YS
XUMHYECKHE 3HAHUS;

OPUEHTUPOBATHCSA B PA3NIMUYHBIX MOAXOJaX MPHUHITHUS peUIeHUH (MHAMBHUIYalbHOE,
MPUHSITHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUH TPYIIION);

CaMOCTOSITENIbHO COCTABJISITh aJITOPUTM pPELICHUS 3aJayu (WM €ro 4acTh), BHIOMpPATh
crnocod pemieHuss y4eOHOM 3ajauu Cc y4ETOM HUMEIOLIMXCA PECYpCcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBATh MpeJiaraéMble BApUaHThI PEIICHU;

COCTABIIATh IJIAH JCUCTBHUH (IJIaH pealn3aliid HAMEUSHHOTO aJITrOPUTMa PEIIeHUS ),
KOPPEKTUPOBATh MPEIOKEHHBIN aIrOPUTM C YU4ETOM MOTyUYEHUS] HOBBIX XMMHUYECKUX 3HAHUU
00 n3y4aeMoM OHOJIOTMYECKOM OOBEKTE;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camoxonmpons (peghrexcus):

BJIAJIETh CIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIMU U pedIIeKCuu;

JIaBaTh aJICKBATHYIO OIICHKY CUTYaIlU! U Mpeajarath IiaH e€ n3MEeHEHMS,

YVUUTHIBATh KOHTEKCT M TPEABUICTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH MpPH
pemeHnr y4eOHOW OMONOTHMYECKOW 3aJayd, aJalTHpPOBaTh pPEIICHHE K MEHSIOIINMCS
00CTOSITENECTBAM;

OOBSICHATH IPUYHHBI IOCTHKEHUS (HEJIOCTIKEHUSI) PE3YIIbTaTOB JESITEILHOCTH, aBaTh
OLIEHKY ITPHOOPETEHHOMY OMBITY, YMETh HAXOJUTh NO3UTUBHOE B POM30LIE/IIEH CUTYallNH;

BHOCHUTB KOPPEKTHBHI B ICATEILHOCT HA OCHOBE HOBBIX 00CTOSTEIECTB, N3MEHUBIINXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yjIbTaTa LEIH U YCIOBUSIM.

Imoyuonanvrvlii uHmMeNEKmM:

pa3nnvarh, Ha3bIBATh U YIIPABISATH COOCTBEHHBIMH SMOIUSMH H YMOIUSMH JPYTHUX;

BBISIBJISITh M aHATM3UPOBATH IPUYUHBI YMOIINK;

CTaBHUTH ce0s1 HA MECTO IPYTOro YeIOBeKa, IOHMMATh MOTUBBI 1 HAMEPEHUS IPYToTo;

PEryarpoBaTh COCOO BHIPAKEHHS YMOLIUH.

Ilpunamue ceéa u opyzux:

OCO3HAaHHO OTHOCHUTHCA K APYTrOMY YEJIOBEKY, €r0 MHEHHIO;

pHU3HaBaTh CBOE MPABO Ha OLIMOKY U TaKOe K€ MPaBo APYroro;

OTKPBITOCTb ce0e U JPYruMm;
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0CO3HABaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJICTh CUCTEMOW YHUBEPCAJIBHBIX YYE€OHBIX PETYJIATUBHBIX JEHCTBUIA, KOTOpas
obecrieunBaeT (OPMUPOBAHNE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS IO3UIIUS
JUYHOCTH), W >KU3HEHHBIX HAaBBIKOB JIMYHOCTH (YIpaBlieHUs COOOH, CaMOTUCIUILIMHBI,
YCTOMYMUBOTO MOBEJICHHUS ).

IIpeaMeTHbIE pe3ybTaThI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO O00S3aTENBHOIO COAEPIKAHUSA,
YCTaHOBJICHHOT'O JIaHHOW pabouell MmporpamMMoi, BBLICTSIOT: OCBOSHHBIC OO0YYaIOIIMMUCS
Hay4yHbIe 3HAHUS, YMEHHUS U CIOCOObI NeHCTBUM, cnenuduueckue A NpeIMETHONH 00JacTu
«Xumusi», BUIBl JIEATENBHOCTH 1O TMOJYYEHHUIO HOBOTO 3HAHUS, €r0 HWHTEPIpPETalnu,
peoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYalIHsIX.

[IpenMeTHBIE pe3yNbTaThl TPEACTABICHBI 1O ToJaM OOYYCHHSI M OTPaKkaroT
c(hOpMUPOBAHHOCTH Y O0YYAIOUIUXCS CAEAYIOIINX YMEHUNA:

8 ki1ace

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHI: aToM, MOJEKYJa, XUMUYECKHUM
3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOIHAsA),
BaJICHTHOCTb, OTHOCUTENIbHASL aTOMHAs U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas JI0Js XMMHUYECKOI'O 3JIEMEHTa B COEAUHEHUH, MOJISIPHBIA 00BEM,
OKCHJ1, KUCJIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHULIATEIbHOCTb, CTEIIEHb OKUCICHUS, XUMUYECKast
peakuus, KiacCU(pUKalMsg peakUuil: peakuuud COCIUHEHMs, PeaklUH DPa3JI0oKCHHs, peakluH
3aMEIICHUs, PeaKIHu 00- MEHa, 5K30- M DHIOTEPMHYECKHE DPEaKLWH; TEIUIOBOW 3PQeKT
peakuuy; SApO aToMa, 3JIEKTPOHHBIM CIIOW aToMmMa, aTOMHas oOpOuTalb, paauyc aroma,
XUMHUYECKasl CBA3b, MOJIIPHAs U HENOJIIpHAsl KOBAJICHTHAsI CBA3b, HOHHASI CBA3b, NOH, KATHUOH,
aHHOH, pacTBOP, MacCoBast OJIs BellecTBa (MPOLIEHTHAsI KOHIIEHTPALUs) B pacTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHATHI (aroM, MoJekyIa,
XUMHUYECKHH 3JIEMEHT, HPOCTOE BEILIECTBO, CJOXHOE BEIIEeCTBO, CMeCh (OJHOPOAHAs U
HEOJIHOPO/IHAsA), BaJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJSpHas Macca, KOJIUYECTBO
BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JOJS XMMHYECKOIO JJIEMEHTA B COEAMHEHHH,
MOJIIpHBIA O0BEM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJIb, 3JIEKTPOOTPULATEIbHOCTb, CTEIEHb
OKHCIICHMsI, XMMUYECKas peakiys, KiacCcu(UKalus peakluuil: peaklui COeANHEHHs, PeaKkuu
pa3ioKeHus, peakluu 3aMEeIleHus, peakllui 00- MEHa, 9K30- U JHJOTEPMHUECKHUE PEaKIINH;
TeTI0BOM 3((eKT peakimu; sJIpo aTOMA, HJIEKTPOHHBIH CII0H aTOMa, aTOMHasi OpOUTAaIIb, PaIyC
aToOMa, XMMHUYECKasl CBs3b, MOJIAPHAs U HEMOJSpHAs KOBAJIEHTHAs CBSA3b, MOHHAS CBA3b, HOH,
KaTHOH, aHUOH, PACTBOP, MAaCCOBasi 10JIsI Bel[eCTBa (MIPOLIEHTHAs KOHIICHTPALIHS) B paCTBOPE) U
INPUMEHSTH 3T MOHATHUS IPY ONMCAHUU BEIIECTB U UX MPEBPAILEHUM;

UCMOJIb30BaTh XMMUYECKYI0 CHMBOJMKY JJIi COCTaBJIE€HUS (OPMYNT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTpeNieNATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OWHApHBIX COEIUMHEHUSX; CTEIEHb
OKHUCJICHHS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX; MPHUHAIJIEKHOCTh BELIECTB K
OTIpeNIeIEHHOMY KJIACCy COEAMHEHUH 1Mo (GopMynaM; BUI XUMHUYECKON CBS3U (KOBAJEHTHAS U
MOHHAsI) B HEOPIraHUYECKUX COEAMHEHUSX;

packpbsiBaTh cMbIci [lepuonnueckoro 3akona [I. M. MenneneeBa: neMOHCTpUpPOBAThH
MOHMMAaHHE NEPUOIUYECKON 3aBUCMOCTH CBOMCTB XMMHUUYECKUX AJIEMEHTOB OT UX MOJIOKEHUS
B Ilepuognueckoil cucteme; 3aKOHOB COXPAHEHMSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YUE€HHUsI, 3aKOHa ABOTaip0; OMKUCHIBATh U XapaKTepU30BaTh TAOIMUHYIO
dopmy Ilepuoanyeckoit CUCTEMBl XUMHUYECKUX DJIEMEHTOB: DPa3lIM4aTh MOHATHUS «IJIaBHAs
noarpynna (A-rpymnmna)» u «mmoboynast noarpymnmna (b-rpynna)», maneie u 601bIlIMe TEPUOIBI;
COOTHOCHTh 0003HaueHHs, KOTopble HMeloTcs B Tabmuue «llepuoanyeckas cucrema
xumuueckux ane- MeHToB [[. V1. MeHneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS
aTOMOB XHMHMUYECKHX OJJIEMEHTOB (COCTaB M 3apsaj sjapa, oOlee 4YHCIO 3JIEKTPOHOB H
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pacnpeeneHue uxX 1Mo 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMHUECKHUE JIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XUMHUYECKUE
peakiuu (1o YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIULIOBOMY 3P DEKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME XMMHUYECKHE CBOMCTBA BEIECTB Pa3IUYHbBIX
KJIACCOB, OATBEPAKIAsl ONUCAHUE ITPUME- PAMH MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOLIMX
XUMUYECKUX PEaKLUM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HMX KA4YECTBEHHOI'O COCTABA;
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX Mpe- BPAIlCHU! B Pa3IUYHbIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAcCChl BELIECTB; MACCOBYIO
JIOJIF0 XUMHUYECKOro 3JeMEeHTa 1Mo (op- Myle COEAMHEHUS; MAacCOBYIO OO BEIECTBA B
pacTBOpE; MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHYECKON PEAKIIUY;

IIPUMEHATh OCHOBHBIE€ OIEPALUHU MBICIUTEIBHON JEATEIbHOCTH — AHAJINW3 U CHHTE3,

CpaBHEHHE, 000011IeHNE, CHCTEMATHU3ALIHIO, KJIaCCU(UKAIIHIO, BBISIBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3CH — IS M3YYEHHS CBOMCTB BEIIECTB M XMMHUYECKHX PEaKI[HIA;
€CTeCTBEHHO-HAYYHbIC METOJbI TO3HAHHS — HAOIIOJCHUE, H3MEPCHHE, MOJICIIMPOBaHUE,

9KCIIEPUMEHT (peaabHbIi U MBICJICHHBIN);

CIIEZIOBAaTh TpaBWJIAM IOJIb30BAaHMS XMMHUYECKOH TMOCYAOH W J1abopaTOpHBIM
o0opynoBaHueM, a  TakKe MpaBuWiaM oOOpalleHHus C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKUMSAMU IO BBIIOJIHEHUIO JaO0OPAaTOPHBIX XMUMHYECKHUX OIBITOB I10 TOJYYEHUIO U
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA U KUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
OonpeAes€HHOM MacCOBOM JIOJIEd pPAaCTBOPEHHOTO BEUIECTBA; IUIAHUPOBATH M IMPOBOJUTH
XUMHUYECKHE IKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO
WH/INKATOPOB (JIaKMyC, (eHOIPTATICHH, METUIOPAHXK U JP.).

9 kaacce

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IOHATUN: XMMHYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, HMOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, BaJIEHTHOCTb,
3JIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMHUYECKas PEaKLUs, XUMHYECKas CBs3b,
TEII0BOM 3P EKT peaKIiu, MOJIb, MOJIIPHBIA 00BEM, paCTBOP; ANEKTPOJIUTHI, HEITEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT JAMCCOLMAIMS, PEaKIMM HOHHOrO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTuMble M HEOOpaTHMblE pEaKIUu, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuyu, OKHUCINTEINb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAaHOBIIEHUE, aJIOTPOIMSI,
aM(pOTEepHOCTh, XUMUYECKas! CBA3b (KOBAJIEHTHAs, MOHHAsA, METa/NINYeCcKas ), KpUCTaJUINYecKas
peIETKa, KOPpPO3Usl METauIOB, CIUIABbl; CKOPOCTb XHMHYECKOH peakluHu, MpeAeIbHO
nonyctumast konuentpauus (IT1K) BemecTsa;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (XMMUYECKHI 2JIEMEHT,
aTOM, MOJIEKYJIa, MOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, BAJIEHTHOCTb,
IIEKTPOOTPHULIATEIBLHOCTD, CTENEHb OKHMCIEHHUS, XMMHYECKas peaKlMs, XMMHUYECKas CBS3b,
TEII0BOM 3P EKT peaKIiu, MOJIb, MOJIIPHBIA 00BEM, paCTBOP; ANEKTPOJIUTHI, HEITEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT JAMCCOLMAIMS, PEaKIMM HOHHOrO OOMEHa, KaTalu3aTrop, XUMHUECKOe
paBHOBecHe, OOpaTUMble M HEoOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peaKuuy, OKHUCINUTEIb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBIIEHUE, aJJIOTPOIMSI,
aM(bOTEepHOCTb, XUMHUYECKasl CBA3b (KOBAJIEHTHAs, MOHHAs, METa/NIn4YecKas ), KpucTauInyecKas
peIméTKka, KOppO3Usl METalIOB, CIUIABbl; CKOPOCTb XHMHYECKOM pEaKUUU, MPEAEIbHO
nomyctumasi koHueHtpauus (1K) BemectBa) W mpUMEHSITH 3TH TOHATUS NpPU ONMHCAHHUU
BELIECTB U UX MPEBPAILCHUN;

UCIIOJIb30BAaTh XMUMHYECKYI0 CHMBOJIMKY JUISl COCTaBieHHS (OpMyJl BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTIPEENATh BAJIEGHTHOCTD U CTETIEHb OKHCIEHUSI XUMUYECKHX 3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa; IMPHUHAJIEKHOCTh BELIECTB K OMNPEIECIEHHOMY KJIacCy COEIUHEHHUH IO
dbopMynaM; B XUMUYECKOH CBA3H (KOBaJIEHTHAs, HOHHAs!, METAJUTMUECKasi) B HEOPraHUUECKUX
COEIMHEHUSX; 3aps]] MOHA MO0 XUMHUYECKOW (GopMmylie; XxapakTep Cpeabl B BOAHBIX pacTBOpax
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HEOPraHWYECKUX COCAVHEHMM, TUIl KPUCTAIIMYECKOM PEIIETKY KOHKPETHOIO BEILECTBA;

packpsiBaTh cmbich [lepuoanueckoro 3akona /. M. MenneneeBa U 1eMOHCTPUPOBATH
€ro MOHMUMAaHUe: ONUCHIBATh M XapaKTepHU30BaTh TaOmnuHyto ¢popmy [leproanyeckoit cucrembl
XMMHUYECKHMX 3JIEMEHTOB: pa3jiMyaTh MOHATHS «TJIaBHas HoArpynna (A-rpymnmna)» u «mnoboqHas
noarpynna (b-rpynma)y, maneie n 0OJdbIINE TEPHOBI; COOTHOCHTH 0003HAUYEHUS, KOTOpHIC
UMEIOTCA B MEPUOAMYECKON TaOIMIE, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB U 3aps]l AApa, o0LIee YUCIIO 3JIEKTPOHOB U PaCIpeeIeHUE UX
10 3JIEKTPOHHBIM CJI05IM); OOBACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOIMCTB 3JIEMEHTOB
U UX COEAMHEHUH B MpeesiaX MaJbIX IEPUOJOB U INIABHBIX MOJ- IPYII C YUETOM CTPOECHHUS UX
aTOMOB;

KJIacCu(UIIUPOBATh XUMHUECKUE HIIEMEHTBI, HEOPraHMUECKUE BEIECTBA; XMMUYECKHE
peakuuu (Mo YUCITy M COCTaBY YUACTBYIOILUX B PEAKIMH BELIECTB, 110 TEIIIOBOMY 3P EKTY, IO
W3MEHEHUIO CTENICHEN OKHCIEHUSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (ONMCHIBaTh) oOHIMEe M creuupuuecKue XUMHUYECKHE CBONCTBA
IIPOCTBIX U CJIOKHBIX BELIECTB, MOATBEPK/1as OIMMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLUN;

COCTABJISITh YPABHEHUS AIEKTPOJIUTUYECKON AUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH;
HOJHBIE U COKpalllEHHbIE YPAaBHEHUS pe- aKkUMid HOHHOIO OOMEHa; YpaBHEHHUs peakuuil,
NOJATBEPXKJIAIOLIUX CYIIECTBOBAHUE TE€HETUYECKOW CBS3UM MEX]y BEIECTBAMHU DPA3JIMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa 3THX PeaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUS; BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB; MACCOBYIO
JIOJF0 XMMHUYECKOTO 3JIeMEHTa MO0 (op- Myje COEIMHEHMs; MAcCOBYIO JOJIIO BELECTBa B
pacTBOpeE; MPOBOJAUTD PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

clleZloBaTh IpaBWJaM  I0JIb30BAaHMSI XMMHUYECKOHM TMOCyAoil U J1abopaToOpHBIM
o0opy/soBaHUEM, a TaKKe INpaBWJIaM oOpalleHHusl C BElIeCTBAMHU B COOTBETCTBUH C
UHCTPYKLHUSMHU IO BBIOJHEHHIO Ja0OpAaTOPHBIX XMMHUYECKHUX OIIBITOB M0 TOJYYEHHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHUAKa M YTJIEKUCIIOTO rasa);

IIPOBOAMTDH PEAKINH, NOATBEPKAAONINE KAUECTBEHHBIN CO- CTAB PA3JIMYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM MYTEM XJOpUA- OpOMHUI-, HOAMI-, KapOoHaT-, (ocdaT-, CUIMKat-,
cynbdar-, THIPOKCUI-UOHBI, KATHOHbBI AaMMOHHUS M HMOHBl H3YYEHHBIX METAaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

IIPUMEHATh OCHOBHBIE OIEPAllMM MBICIUTEIBHON AEATEIbHOCTH — aHAIW3 U CUHTES,
CpaBHEHHE, 0000IIEHNE, CUCTEMATHU3AIINIO, BBIABICHUE PUUMHHO-CIIEACTBEHHBIX CBSI3EN — IUId
W3YYEHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHI; €CTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS
— HaOJI0IeHNE, U3MEPEHUE, MOICTUPOBAHNE, SKCIIEPUMEHT (PeaJIbHbII 1 MBICIIEHHBIH).
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8 kiacc (68 akajeMHYeCKHX YaCOB)

TemaTu4yeckoe nuIaHnpoBaHue y4eOHOro npeamera «XuMus» (1Mo rogam o0y4eHust)

Ne
/o

Tema

KommuectBo
aKaJIEMUYECK
HUX 4acoB

DJeKTpOHHbIE U(PPOBBIC
(oOpa3oBarebHBIC) PECYpPChI

Paznen 1. [lepBoHauanbHbie XUMUUYECKHE MOHATHS (20 aKkaeMHUYECKUX 9acOB)

1.1 |Xumus — BaxHag o001acTh 5 https://resh.edu.ru/subject/lesson
€CTECTBO3HAHUS U TMPAKTHYCCKON [1521/start/

JeITEeJIbHOCTH YeJIoBEKa https://resh.edu.ru/subject/lesson
[1522/start/
https://resh.edu.ru/subject/lesson
/1485/start/

1.2 | BemiecTBa u XMMHUYECKUE PEAKIIUU 15 https://resh.edu.ru/subject/lesson

/1486/start/
https://resh.edu.ru/subject/lesson
[1487/start/
https://resh.edu.ru/subject/lesson
/1520/start/
https://resh.edu.ru/subject/lesson
/1519/start/

Paznen 2. Baxuelnme npencTaBuTeNId Heopranudeckux BemecTs (30 akaJeMHUYeCKuX 4acoB)

2.1 | Bo3ayx. Kucnopon. ITonsitie 06 5 https://resh.edu.ru/subject/lesson
OKCHIAxX [2447 [start/

https://resh.edu.ru/subject/lesson
[2446/start/

2.2 | Bomopon. [TonsTue 0 KuCnoTax u 5 https://resh.edu.ru/subject/lesson
COJISIX [3119/start/

2.3 | KonuuecTBeHHBIE OTHOLICHUS B 4 https://resh.edu.ru/subject/lesson
XAMUHA [2063/start/

https://resh.edu.ru/subject/lesson
[2731/start/

https://resh.edu.ru/subject/lesson
[2448/start/

2.4 | Boma. PactBopbl. Ilonstue 00 5 https://resh.edu.ru/subject/lesson
OCHOBaHHUSIX [2062/start/

2.5 | OcHoBHEIE KJIacChl 11 https://resh.edu.ru/subject/lesson

HEOPraHWYECKUX COCTUHEHUI

[2445/start/
https://resh.edu.ru/subject/lesson
[2444/start/
https://resh.edu.ru/subject/lesson
[2442/start/
https://resh.edu.ru/subject/lesson
[2443/start/
https://resh.edu.ru/subject/lesson
[2055/start/
https://resh.edu.ru/subject/lesson
[3120/start/
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https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1520/start/
https://resh.edu.ru/subject/lesson/1520/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2731/start/
https://resh.edu.ru/subject/lesson/2731/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/3120/start/

https://resh.edu.ru/subject/lesson
[2054/start/
https://resh.edu.ru/subject/lesson
[2441/start/
https://resh.edu.ru/subject/lesson
[2440/start/

Paznen 3. Ilepuonuueckuii 3akon u Ilepuoanueckas cucreMa xuMmuueckux siaemeHton . U.
MenneneeBa. CtpoeHre aTOMOB. XHUMHYECKasi CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakiuu (18 akageMUyecKUx 4acoB)

3.1

[Tepuonnueckuii 3aKOH 51
[Tepuonuueckas cucreMa
xuMudeckux osaementos . H.
MenpneneeBa. CTpoeHue aroma

7

https://resh.edu.ru/subject/lesson
[2053/start/
https://resh.edu.ru/subject/lesson
[2051/start/
https://resh.edu.ru/subject/lesson
[2050/start/
https://resh.edu.ru/subject/lesson
[2049/start/

3.2

XuMuyeckas
OKHUCIIUTETBHO-
BOCCTaHOBHUTEJIBHBIE PEAKLIMH

CBA3b.

11

https://resh.edu.ru/subject/lesson
[2439/start/
https://resh.edu.ru/subject/lesson
[2048/start/
https://resh.edu.ru/subject/lesson
[2438/start/
https://resh.edu.ru/subject/lesson
[3121/start/
https://resh.edu.ru/subject/lesson
[3122/start/

9 kiacc (68 akageMHYECKHX YaCOB)

Ne
/o

Tema

KommuectBo
aKageMHUYeCK
HUX YacoB

OneKTpoHHbIE HU(POBBIE
(oOpa3zoBartesbHbIE) PECypChI

Paznen 1. BemectBo u xuMmuyeckue peakuuu (17 akagemuue

CKHX YacOB)

11

yriryoneHue
paszenos

IloBrOopenne u
3HaHUM  OCHOBHBIX
Kypca 8 Kkiacca

5

https://resh.edu.ru/subject/lesson
/3093/start/
https://resh.edu.ru/subject/lesson
[1520/start/
https://resh.edu.ru/subject/lesson
[2440/start/

1.2

OcHOBHBIE 3aKOHOMEPHOCTHU
XUMHUYCCKUX peaKI_[I/Iﬁ

https://resh.edu.ru/subject/lesson
[2104/start/
https://resh.edu.ru/subject/lesson
[2102/start/
https://resh.edu.ru/subject/lesson
[2437/start/
https://resh.edu.ru/subject/lesson
[2103/start/

13

QHCKTpOHI/ITI/I‘-ICCKaSI

https://resh.edu.ru/subject/lesson
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https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2441/start/
https://resh.edu.ru/subject/lesson/2441/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2438/start/
https://resh.edu.ru/subject/lesson/2438/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3093/start/
https://resh.edu.ru/subject/lesson/3093/start/
https://resh.edu.ru/subject/lesson/1520/start/
https://resh.edu.ru/subject/lesson/1520/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/1518/start/

IHUCCOLHAIINSL. XUMHUUECKHUE
peaKkIuu B pacTBOpax

/1518/start/
https://resh.edu.ru/subject/lesson
/1603/start/
https://resh.edu.ru/subject/lesson
/1606/start/
https://resh.edu.ru/subject/lesson
/2101 /start/

Paznen 2. Hemetaiel u ux coequHeHUS (2

4 aKaJeMUYECKUX YacOB)

2.1 | Obmias XapaKkTEPUCTHKA 4 https://resh.edu.ru/subject/lesson
XUMHYECKUX d3iieMeHTOB VIIA- [2075/start/
rpynmnsl. ['anorenst
2.2 | Obmias XapaKkTEPUCTHKA 5 https://resh.edu.ru/subject/lesson
XAMHYECKUX 3JIEeMEHTOB VIA- [2434/start/
rpynnbl. Cepa u e€ coeJUHEHHUSI https://resh.edu.ru/subject/lesson
[2076/start/
https://resh.edu.ru/subject/lesson
[2077/start/
2.3 | OOmas XapaKTePUCTHKA 7 https://resh.edu.ru/subject/lesson
XUMHUYECKHX  DJJIEMEHTOB  VA- [2078/start/
rpymmbl.  A3oT, dochop u wux https://resh.edu.ru/subject/lesson
COCAMHEHHUS [2074/start/
https://resh.edu.ru/subject/lesson
[2073/start/
2.4 | OOmas XapaKTePUCTHKA 8 https://resh.edu.ru/subject/lesson
XUMHYECKUX  djemMeHToB IVA- [2072/start/

rpynmnsl. YTIEepoa v KPEMHUN U UX
COCIMHECHHUS

https://resh.edu.ru/subject/lesson
[2071/start/
https://resh.edu.ru/subject/lesson
[2070/start/
https://resh.edu.ru/subject/lesson
[2069/start/
https://resh.edu.ru/subject/lesson
[2068/start/

Paznen 3. Meramnbl u ux coeauaenust (20 akaJjeMHYEeCKUX 4acOB)

3.1 | O6uue cBoiicTBa METAIIIIOB 4 https://resh.edu.ru/subject/lesson
[1607/start/

3.2 | Baxnelimue MeTaluibl W HUX 16 https://resh.edu.ru/subject/lesson
COEIUHEHNS /1602/start/

https://resh.edu.ru/subject/lesson
[3124/start/
https://resh.edu.ru/subject/lesson
/1604/start/
https://resh.edu.ru/subject/lesson
/1605/start/
https://resh.edu.ru/subject/lesson
[2067/start/

Paznen 4. Xumus u okpysxkaromias cpea (7 akaleMHIeCKUX 4acoB)

4

BemectBa 1 marepuansl B )KU3HU

| 7

| https://resh.edu.ru/subject/lesson
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https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/3124/start/
https://resh.edu.ru/subject/lesson/3124/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/6148/start/170461/

YECJI0BCKAa

/6148/start/170461/
https://resh.edu.ru/subject/lesson
/6095/start/150823/
https://resh.edu.ru/subject/lesson
/6152/start/150850/
https://resh.edu.ru/subject/lesson
[4777/start/170536/
https://resh.edu.ru/subject/lesson
/3504/start/151485/
https://resh.edu.ru/subject/lesson
[3514/start/151429/
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https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/

