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Pabouast nporpamMmma no npeamery «XuMHsh»»

COHEPXKAHUE YYEBHOI'O ITPEJAMETA «XUMU S »

8 KITACC

[lepBoHavyaIbHBIE XUMUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XxuMuM B KM3HU 4enoBeka. Tenma u BemectBa. Ou3znyeckrne CBOWCTBA BEILECTB.
ArperatHoe cocTostHuE BelecTB. [IoHsATHE 0 MeTO1aX MO3HAHUS B XUMUU. XUMHUS B CUCTEME HAYK. YHCThIe
BemiecTBa 1 cmecH. CriocoObl pa3eneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 371eMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U ClOXKHBIE
BelIeCTBA. ATOMHOMOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass (opmyna. BaleHTHOCTh aTOMOB XHMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BeuiectB. OTHocuTenbHass aroMHas Mmacca. OTHOCUTENbHAs MOJEKyJspHas Macca. MaccoBas nous
XUMHUYECKOT'O 3JIEMEHTA B COCIUHEHHH.

dusznueckue U XUMUYECKHUE SIBJICHUSA. XUMHUYECKasi peakius U e€ Mpu3HaKh. 3aKOH COXPAaHEHUs MacChl
BellecTB. XUMUYecKue ypaBHeHUs. Knaccudukanus XuMUYECKHX peakiuil (CoOenIuHEeHUs, pa3IoKeHus,
3aMelIeHus, OOMeHa).

XUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUECKOI TOCY10H, ¢ mpaBuIamMH paboThl B J1a0OpaTOPUU U
npuéMamu oOpalieHus: ¢ 1JabopaTOpHBIM 000OpPYIOBaHHEM; M3YYCHHE W ONMUCAHWE (PU3MYECKHX CBOICTB
0o0pa3IoB HEOPraHWYECKUX BEIIECTB; HaOmoneHue ¢Gu3nyecKkux (IJIaBJICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KWUIIEHHE M KOHJEHCAlUs BOJAbI) U XHUMHUYECKHUX (FOpEHHE CBEYH,
MIPOKAIMBaHNE MEHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIOTOW) IBJIICHUH, HAOII0ICHUE U ONMCAaHUE
IIPU3HAKOB NPOTEKaHUsI XMMUUYECKUX peakiuil (pa3iiokeHne caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C
xjopugoMm Oapusi, pasznoxkeHue ruapokcuna meau(ll) mpum HarpeBanuum, B3aUMOJEHCTBHE Kene3a C
pactBopom coir Mmenu(1l)); u3ydenne crmoco0oB pa3aesieHUs CMECEH (C IOMOIIBI0 MarHuTa, GUIBTPOBAHHE,
BBHINIApUBAHUE, JUCTUIIALMA, XpoMarorpadus), MpoBeieHne OYUCTKU MOBAPEHHOUW coNM; HaOoAeHue 1
ONMCAaHUE PE3yJIbTATOB IMPOBEIEHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHME
MojieJiel MOJIeKY (IIapOCTEPIKHEBBIX ).

Baxnerime npencTaBuTeNn HEOPraHUYECKUX BEIIECTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopon — aneMmeHT u mpoctoe BemiectBo. Haxoxxnenue
KHCJIOpO/a B pupoe, pusnueckue U XuMudeckue cBoiicta (peakuuu roperus). Oxcuapl. [lpumenenne
kucnoposa. CrocoObl MOTyYeHUs] KUCIOpoja B Jaboparopuu M HPOMBIIUIEHHOCTH.  Kpyrosopor
Kkuciaopoaa B mnpupozae. O30H — ajuloTpornHas MoAU(PHUKAINS KUCIOPOaa.

TerioBoil 3QPeKT XUMHUECKON pEeaKIh, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- M 3HJOTEPMHUYECKHE
peakuu. TomimBo: yrois 1 MeTaH. 3arps3HEHUE BO3/yXa, YCUIIEHUE TApHUKOBOTO 3¢ (deKTa, pa3pylieHue
030HOBOTO CJIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. HaxoxieHne Bojopo/ia B pupoje, pu3sndeckue 1 XUMHIecKHe
CBOICTBa, MPUMEHEHNE, CIIOCOORI oayueHus. Kuciorer u comnu.

KonnyectBo BemectBa. Moib. MosnsipHas Macca. 3akoH ABoraipo. MossipHblil 00bEM Tra3oB. Pacuérsl 1o
XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cpBoiicTBa Boxabl. Boma kak pactBoputens. PactBopsl. HacelllieHHBIE M HEHACBIIIEHHBIE
pacTtBOpbl. MaccoBasi 11051 BellleCTBAa B pacTBOpe. XUMHUYECKHE CBOWCTBAa BOAbl. OcHoBaHus. Poiib
pacTBOpOB B IIPUPOJIE U B )KU3HU 4esoBeKa. KpyroBopoTt Bojbl B IpupoJe. 3arpa3HEHUE IPUPOJHBIX BOJI.
OxpaHa ¥ 04HMCTKa MPUPOAHBIX BOJI.

Knaccudukanus Heopranumueckux coequHennit. Oxcuasl. Knaccugukamus okcuaIoB: coieo0pasyromiye
(ocHOBHEBIE, KHCJIOTHBIE, aM(OTEPHBIC) U HecosleoOpa3zyromue. HomeHkmaTypa oKCHAOB (MEXTyHAPOIHAS
U TpuBHaIbHAs). PU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonydeHne okcnuaos.

OcnoBanusa. Krnaccuduxanus oOCHOBaHMI: MENOYM W HEPACTBOpPUMBIE OCHOBaHMs. HomeHkimaTypa
OCHOBAaHMH (MEXIyHapoAHas W TpuBHaibHas). Puzndyeckue M XUMHUYECKHE CBOWCTBA OCHOBAHHIA.
[Tonydyenue ocHOBaHMIA.



Kucnorsl. Knaccudukamuss kucnor. Homenkmatypa KucioT (MeXAyHapogHas U TpUBHAJIbHAs).
duznuecknue 1 XMMHUYECKHe CBOMCTBa KucaoT. Psan aktuBHocTu MetamuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. Homenknatypa cojiel (MeXIyHapoaHas W TpuBUaidbHas). Ou3nyeckue M XMMUYECKHE CBOHCTBA
couieit. [lonmyuenue conen.

['eneTnyeckas cBSI3b MEXKy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

XUMHUYECKUH 3KCIIEPUMEHT: KAUECTBEHHOE OIPEAEIICHUE COJIEpPKaHUsl KUCIOPOAa B BO3yXe; MOJIyYEHHE,
coOupaHue, pacro3HaBaHHE M M3yUYEHUE CBOMCTB KHCIOpOJa; HAOIIOJACHHE B3aUMOJEHUCTBUS BEILECTB C
KHCJIOPOJOM U YCIIOBHS BOSHUKHOBEHUS U MPEKpPAIIeHUs TOpeHus (moxapa); 03HaKOMJICHHE ¢ 00pa3iaMu
OKCHJIOB U OIHMCaHUE UX CBOICTB; MOJyYeHHE, COOMpaHue, paclio3HaBaHUE U U3y4yeHHe CBOWCTB BOAOPOIA
(ropenue); B3aumojencTtBue Boaopona ¢ okcuaoM  Menu(ll)  (BOo3MOXXKHO — MCIONB30BaHHE
BUJICOMATEPHAIIOB); HaOII0IeHNEe 00PA31[0B BEIIECTB KOJUYECTBOM | MOJIb; HcCieI0BaHUE OCOOCHHOCTEM
pacTBOPEHMSI BEILIECTB C PA3JIMYHOM PACTBOPUMOCTHIO; IMPUTOTOBJIECHHUE PACTBOPOB C OINPEACIEHHOU
MacCOBOM J10JIel pacTBOPEHHOTO BEILECTBA; B3aUMOJICHCTBUE BOJIbI C METAJJIaMH (HATPUEM U KaJIbI[UEM)
(BO3MOYKHO HCIIOJIb30BAaHUE BUACOMATEPUAIIOB); ONIPEIEICHUE PACTBOPOB KUCIIOT U LIEI0YEH C IOMOILBIO
WHMKATOPOB; HCCIeN0BaHHEe 00pa30B HEOPTraHMYECKHUX BEIIECTB pa3-JIMYHBIX KJIACCOB; HAOIIO/IEHUE
M3MEHEHHUS OKpPAcCKU MHAMKATOPOB B PACTBOPAX KUCJIOT U LIEJIOUEH; U3yUEHHE B3aUMOJEHUCTBUS OKCHJIA
meau(Il) ¢ pacTtBopoM cepHOI KHUCIOTHI, KUCIOT C METajUlaMd, PEaKlui HEeUTpalu3aluu; MOJydeHHe
HEpPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHME OJHOIO MeTajlla JPYyrUM M3 pPAacTBOpa COJIM; pEIICHHE
JKCIIEPUMEHTANIbHBIX 3a/a4 110 Teme «BaxkHelue Ki1acchl HEOPraHUYECKUX COSAUHEHUN .
Ilepuoanueckuii 3akoH u [lepuonnyeckas cucreMa xumuueckux anemeHToB . . Menaeneesa. Ctpoenue
aTOMOB.

Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU.

[lepBble TOMBITKY KIACCH(PHUKAIUN XUMUYECKUX 3yieMeHTOB. [oHSATHE O rpymmax CXOIHBIX 3JIEMEHTOB
(IIesIouHBIC U IEIOYHO3EMENTbHBIE METAJIIbI, TaJIOTEHBI, HHEPTHBIC T'a3bl). DIIEMEHTHI, KOTOPBIE 00pa3yroT
amdoTepHbIe OKCUIBI U TUAPOKCHUIBL.

Ilepnonnueckuit 3akoH. Ilepmogmueckas cucrema xumudeckux odnemeHntoB [[. M. Menneneesa.
KopoTtkonepuonnas u ymmHHonepuoanas Gpopmel [lepuoaudeckoii cucrembl Xumuueckux snemenTos /1. 1.
MenpneneeBa. Ilepuonsl u rpynmnsl. OU3NYECKUN CMBICH IIO- PAJKOBOIO HOMEpPA, HOMEPOB IEpHUOAAa U
IPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX saep. M3oronbsl. DnexTpoHbl. CTpoeHHE AJIEKTPOHHBIX 000J0UYEK
aToMOB TnepBbIXx 20 xumuueckux daeMeHToB llepuogmueckoit cucrembl Jl. WM. Menaeneesa.
XapakTepucTuka XHMHYECKOIO JJIEMEHTa I0 €ro mnojokeHuto B llepumommueckont cucreme JI. .
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paJuyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAaJUIMYECKUX M
HEMETAJUIMYECKUX CBOMCTB IO TIpynmaM M nepuoaaM. 3HadeHue Ileprogudeckoro 3akoHa |
[Iepnonnueckoil cHCTEMBI XMMUYECKUX 2JIEMEHTOB I pPa3BUTHS Hayku U npakTuku. /1. 1. MenaeneeB —
YUEHBIN U TPaXIAHUH.

Xumuueckasi  cBsi3b. KoBasieHTHas (MOJsIpHAsT W HEMOJISApHAsi) CBA3b. DJIEKTPOOTPHUIATEIHHOCTD
XUMHMUYECKUX 3JIEMEHTOB. MlOHHas CBA3b.

Crenenp OKHCIICHUSI. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl OKucieHus u
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

XUMUYECKUI SKCIIEPUMEHT: HM3Y4YeHHE OOpas3oB BELIECTB METANIOB M HEMETAJJIOB; B3aUMOJIEHCTBUE
TMIPOKCH/Ia LIMHKA C paCTBOPAaMU KUCJIOT U LIEJI0YEH; TPOBEIEHUE OIBITOB, HIUIIOCTPUPYIOLINX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIUil (TOpeHHEe, pEeaKluu Pa3IoKeHUs, COETUHEHUS).

9 KJIACC
BemecTBo 1 XxuMHueckas peaxius



Ilepuoauueckuii 3akoH. Ilepuoanueckas cucremMa xumudeckux 3nemeHToB J[. 1. Menneneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX JIEMEHTOB NIEPBBIX TPEX MEPUOIOB, KaHs,
KaJIbLUsl U UX COEAMHEHUH B COOTBETCTBUU C IIOJIO)KEHHEM 3JIEMEHTOB B Ilepuoaunueckoil cucteme u
CTPOCHHMEM HUX aTOMOB.

CrpoeHue BelecTBa: BUbl XUMUYECKON CBSI3U. THUIBI KPUCTAINIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB
BELIECTBA OT TUIIA KPUCTAITIMYECKON PEIIETKU U BU1a XMMUUYECKOM CBS3H.

Knaccupukanuss M HOMEHKIATypa HEOPraHMYECKMX BEHIECTB (MEXAyHapoIHas W TpPUBHAIIbHAS).
XUMUYECKHE CBOMCTBA BEILECTB, OTHOCAIIMXCA K PA3IMYHBIM KJIACCaM HEOPraHUYECKHX COCIUHEHUH,
IE€HETUYECKas CBSA3b HEOPraHUUYECKUX BELIECTB.

Knaccugukanus XMMUYECKUX PEaKkIMi 110 Pa3IUYHbIM MIPU3HAKaM (110 YUCIY U COCTAaBY y4acTBYIOIIMX B
pEaKIMK BEIIECTB, IO TEIUIOBOMY 3 (EeKTy, 0 U3MEHEHHIO CTEIICHEH OKUCIICHUS! XUMUYECKHX 3JIEMEHTOB,
0 00paTUMOCTH, IO Y4acTHUIO KaTajlu3aTopa). DK30- U 3HJOTEPMUYECKHUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHHSI.

[Tonatue o ckopoctH XxuMudeckoi peakuuu. IloHsTHe 00 0OpaTMMbBIX U HEOOPATUMBIX XUMHMUYECKHX
peakuusx. [IoHSTHE O TOMOTEHHBIX M Ie€TEPOTreHHBbIX peakiusax. [loHsTHEe 0 XMMUYECKOM PaBHOBECHUHU.
@DaxTOopBl, BAUSAIOUINE HA CKOPOCTh XUMUYECKON PEAKLIUH U MTOJIO)KEHNE XUMUUYECKOTO PABHOBECHS.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, DJIEKTPOHHBIN OallaHC OKUCIUTEIb-HO-BOCCTAHOBUTEIBHON
peakuuu. CocTaBlleHME YPaBHEHHMM OKHMCIUTEIIBHO-BOCCTAHOBHUTEIBHBIX PEAaKLMM C HCIOJb30BaHUEM
METO/]1a 3JIEKTPOHHOT 0 OajaHca.

Teopust 2NEKTPONUTUYECKOW AMCCOLUALMM. OJIEKTPOJIUTBI M HEDIEKTPOIUTHl. KaTHOHBI, aHHUOHBI
MexaHu3M JuccOlMany BEUIECTB C Pa3jIMUYHbIMM BUJAMH XMMHUYECKOH cBA3M. CTeneHb OUCCOLUAIUU.
CunbHble U criabble IEKTPOIUTHI.

Peakuuu moHHoro oomeHa. YcioBusl MPOTEKaHMsI PEAKLMI MOHHOIO OOMEHa, MOJIHbIE U COKpAaIll€HHBIE
VOHHBbIE ypaBHEHHUs peakuui. CBOHCTBa KHUCJIOT, OCHOBaHMH M cojiell B CBeTe MpEICTaBICHUH 00
ANEKTpoIUTHYECKON qucconuanuu. KauecTBeHHble peakiuu Ha HOHBL. [loHsATHE O ruapoau3e coeil.
XHWMHUYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE C MOJEJSMM KPUCTAUIMYECKHUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAUVIOB W HEMETAJUIOB (Tpaduta M aiMasa), CIOKHBIX BEUIECTB (XJIOpUIA HATPHs);
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHMUYECKOW peakIMM OT BO3AEHCTBHS pa3-TUYHBIX (PaKTOPOB;
HCCIIEIOBaHKE AJIEKTPONPOBOJAHOCTH PAaCTBOPOB BEILECTB, MpOIEcca AUCCOLUALMN KUCIOT, LIeouei u
coJsiel (BO3MOKHO MCIIOJIb30BaHHE BHIE€OMAaTEPUATIOB); IPOBEICHHUE OIBITOB, MIUTFOCTPUPYIOLIUX PU3HAKU
MPOTEKaHUs peaklnii MOHHOTO oOMeHa (0Opa3oBaHHME OcCajKa, BbIIEJICHHE ra3za, oOpa3oBaHHE BO/IbI);
OIIBITOB, WUTIOCTPUPYIOIIUX NMPU-MEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHne, peakuuu
pa3ioXKeHusi, COEAMHEHHS); DPACIIO3HABAHWE HEOPraHWYECKUX BEIIECTB C IOMOIIBI0O KauyeCTBEHHBIX
peakuuii Ha HOHBI; PEIICHNE YKCIIEPUMEHTAIbHBIX 3a/1a4 .

Hemerannb! u ux coennHeHus

OOm1ast xapakTepuCTHKa TajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTEIIEHU OKUCIICHHS.
CrpoeHue U pu3nyeckue cBOMCTBA MPOCTHIX BELIECTB — TajJOreHOB. XMMHUECKHE CBOWCTBA HA MPUMEpE
XJiopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTajulaMy, Liesnodamu). XyopoBojopos. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOWCTBA, MOJy4YeHHE, MpuMeHeHue. JlelicTBUe Xjiopa M XJIOPOBOAOPOAAa Ha OpraHU3M
yesoBeKa. BaxkHelme XIopuasl ¥ MX HaX0XKIEHUE B IIPUPOJIE.

O6mras xapaktepuctuka 31emMeHToB VIA rpymmbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHH
OKHCJICHUS.

CrpoeHnue u pu3znyecKkue CBONCTBA MPOCTHIX BEIIECTB — KHUCIOPO/a U CEPbI. AJNTOTPOIHbIE MOAU(PUKAIIUU
KHUCJIOPO/a U cepbl. XUMHUECKUE CBOMCTBa cepbl. CepoBOJOPO, CTpOEHHE, (PU3NYECKHE U XUMUYECKHe
cBoiicTBa. OKcHIbl cepbl KaK IMPEACTaBUTENIN KHUCIOTHBIX OKcuJoB. CepHas KHUCIOTa, (PU3NYECKUE U
XMMUYeCKHe CBOWCTBa (0OIIMe Kak MpeACTaBUTENs Kilacca KHCIOT U crenuduueckue). XUMHUYECKHe
peaxiuu, Jexalyue B OCHOBE POMBIIIIIEHHOTO crioco0a noiyueHus: cepHoit kucnotsl. [Ipumenenne. Conu
CepHOM KUCIIOThI, KAUECTBEHHAs peakiys Ha cyibdaTroH. HaxoxaeHnue cepbl U €€ COeqMHEHUH B IPUPOJIE.
XUMUYECKOe 3arpsi3HEHHE OKPYKAIOLIEH Cpellbl COETUHEHUSIMU cepbl (KUCIOTHBIE J0XKIU, 3arpsi3HeHue
BO3/yXa ¥ BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPALICHUS



OOm1ast xapakTepucTuka 37eMeHTOB VA rpynmbl. OcOOeHHOCTH CTPOEHUS! aTOMOB, XapaKTEPHbIE CTETICHU
OKHCJICHUS.

A30T, pacnipocTpaHeHHe B IPUPOJIE, (pru3nueckre U XMMUYeCKHe cBOMCTBa. KpyroBopot a3oTa B nmpupoe.
AMMuak, ero (pusmueckre M XMMHUYECKHE CBOICTBa, mojiyueHue U npumeHeHue. Coiau aMMOHHS, UX
¢u3nveckre 1 XMMUYECKHE CBOICTBA, MpuMeHeHne. KauecTBeHHAs peakiys Ha HOHBl aMMOHUS. A30THast
KHCIIOTa, e€ moay4yeHue, pusnieckre U XMMU4ecKkre cBoicTBa (00II1e Kak IpeacTaBUuTeNs Kiliacca KUCIOT
u crenuduueckue). Mcmnonp30BaHne HUTPATOB M COJICH aMMOHUS B KaUe€CTBE MUHEPAIBHBIX YI0OPCHHIA.
XUMUYecKoe 3arpsi3HeHUE OKPYXKAIOLIEH Cpebl COeTMHEHUSIMU a30Ta (KUCIOTHBIE IO, 3arpsi3HEHHE
BO3/lyXa, I0YBBI U BOJIOEMOB).

docdop, amrorpornasle Momudpuxanmuu (ochopa, duzMUeckue W XUMHUYECKHE CBOWCTBA. OKcua
docdopa(V) u dpochopnas kuciora, Gpusuveckre U XUMHIECKUE CBOWCTBA, MoiyueHue. Vcrnonp3oBanue
(dhocdaroB B kKauecTBe MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 31eMeHToB [VA rpynmsl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC CTENICHU
OKHCJICHUS.

VYrnepos, amaoTpornHble MOAU(UKALKMK, paclpoCTpaHEHHE B MpUpone, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa. AncopOuusi. KpyroBopor yriaepoma B mpupone. Okcuabl yriaepoaa, uxX (u3MYecKue Hu
XMMHUYECKHE CBOWCTBA, NEHCTBUE HA YKUBbIE OPraHU3MbI, U NPUMEHEHHE. DKOJIOIMUECKHUEe MpoOIeMBbl,
CBsI3aHHBIE ¢ OKcuaoM yraepoaa(IV); runoresa rinobanbHOro NOTEIUICHUS KIIMMaTa; TapHUKOBBIN 3 (exT.
VYronpHas KHACIOTa M €€ COoNM, UX (PU3MYECKHME M XMMHUYECKHE CBOWCTBA, MOJYYCHHE W MPHUMEHEHHE.
KauectBennass peakuus Ha kapOoHaTHOHBL. Mcrmonb3oBaHue KapOOHAaTOB B OBITY, MEIHUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHayanbHble MOHATUSA 00 OPraHMYECKUX BEIIECTBaX KaK O COSAMHEHHsX yriepoaa (MeTaH, JTaH,
STWJIEH, alleTHIIEH, STaHOJ, [JIMIEPUH, YKCyCHas KucioTa). MIx coctaB u xumuueckoe ctpoeHue. [lonarue
0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: JKUpPax, OENKax, yrieBoJaX — M HX POJM B JKU3HHM YEIOBEKa.
MatepuanbHOe €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COEANHEHUH.

Kpemuuii, ero ¢pusznueckne 1 XMuMHUYECKHE CBOMCTBA, oNyuyeHue U npumeHenne. CoeTMHeHHs] KPEMHHUSI B
npupoge. Obume mpencrasienus o0 okcuae kpemuus (IV) m xpemuueBoi kucmorte. CHIMKATBL, MX
UCMOJb30BaHUE B OBITY, MEIUIIMHE, IMPOMBIIUIEHHOCTH. BakHelimme CTpouTeNnbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, O€TOH, jkene300eToH. [IpobiiemMbl 6€301macHOT0 UCTIOIB30BaHUS CTPOUTEIHHBIX
MaTepHaioB B MOBCETHEBHOM JKU3HHU.

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue 00pa3l[0B HEOPraHMYECKUX BEIIECTB, CBOIMCTB COJSTHOW KHCIIOTBHI;
MIPOBE/IEHUE KAUeCTBEHHBIX PEaKIMi Ha XJIOPUIAMOHBI U HAaOJI0JeHHE TPU3HAKOB UX NMPOTEKAHUs; ONBITHI,
oTpaxawlliue (QU3NYecKue U XUMHYECKHE CBOWMCTBA TaJOr€HOB M HUX COEIUHEHHH (BO3MOXKHO
UCIOJIb30BaHUE BUAEOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3IiaMu XJIOPUIOB (TaJOreHNU/I0B); 03HAKOMJICHHE
c obpasmamu cepel U €€ COeqUHEHUSIMH (BO3MOXHO HMCIOJIb30BAaHUE BHJIEOMATEPHAIOB); HAOIIOJEeHUE
nporecca oOyrJIMBaHUS caxapa I0J JeMCTBUEM KOH-LIEHTPUPOBAHHON CEpHOM KHUCIOTHI; H3yueHHe
XUMHUYECKUX CBOWCTB pPa30aBI€HHOM CEpPHOM KHUCIOTHI, MPOBEACHHE KayeCTBEH-HOW pEaKIUH Ha
Cynb(aTHOH 1 HaOIIOIeHUE NPU3HaKa €€ MPOTEKaHUs; O3HAKOMJIEHHE C (PU3MUECKUMH CBOWCTBAMHM a30Ta,
dbochopa m ux coeauHeHUN (BO3-MOXKHO HCIIOJIb30BAaHWE BHJIEOMATEpPHAIOB), 0Opa3llaMu a30THBIX H
¢dochopHBIX ynoOpeHuit; mosydeHue, cCoOMpaHUe, pac-MO3HABAaHHE M HM3y4EHHE CBOICTB aMMHAKa;
MIPOBEJICHUE KayeCTBEHHBIX pEaKIMi Ha HMOH aMMOHHUS M ¢ocPaTHOH U HU3Yy4YEHHE MPU3HAKOB HX
NPOTeKaHMUs,  B3aUMOICWUCTBHE  KOHIIGHTPUPOBAHHOW  a30THOM KHCJIOTBI C MeIbl0 (BO3MOXKHO
HCIIOJIb30BaHNE BHJIEOMATEPUANIOB); M3YUYEHHE MOJIENed KPUCTAJUIMUECKUX PeIETOK anmasa, rpadura,
¢bymiepeHa; 03HaKOMJIEHHE C TIPOIIECCOM afICOPOIIMH pac-TBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOrasa; MojlydyeHue, coOMpaHue, paclio3HaBaHUE M U3yUY€HUE CBOWCTB YIJIEKHCIIOTO
rasa; NpoBeJleHHE KAaueCTBEHHBIX peaklUi Ha KapOOHAT- M CHJIMKATHOHBI M U3yYeHHE NPHU3HAKOB HX
MPOTEKAaHUs;  O3HAKOMJIEHME €  MNPOAYKIMEeH  CUJIMKATHOM  MNPOMBIIUIEHHOCTH;  pelIeHHe
HKCIEPUMEHTAIBHBIX 3a-71a4 [0 TeMe «BakHelre HeMeTalulbl U UX COCTUHEHUSD) .

MerTaibl ¥ X COeTUHEHUS



OOmiasi XapakTepUCTHKa XWMHUYECKUX OJJIEMEHTOB — METAJIOB HAa OCHOBAHWU WX TIOJIOKCHHS B
[lepuonnueckoil cucreme xumuueckux 3nemeHToB J[. Y. MenneneeBa u ctpoeHus aroMoB. CTpoeHue
MeTaJuioB. MeTaminueckas CBs3b U METAJUTMYECKas: KPUCTAJUTMYECKAs PeIIETKa. DIEKTPOXUMUYECKUM Psif
HanpsbkeHud MmetauioB. Pusnueckue M XMMHUYECKHUe cBoWcTBa MeTauioB. OOmme crnocoObl MOoTydeHHUs
MeTai1oB. [IoHsATHE 0 KOPPO3UHM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. Criiassl (CTalb,
YYT'yH, JIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBILIUIEHHOCTH.

[Ilenounble MeTael: nojioxkeHue B [lepuoanueckoit cucteMe xuMuueckux 35emMeHToB 1. . MenneneeBa;
CTPOCHHE UX aTOMOB; HaXOKJeHHE B npupojae. Pu3nyeckue U XMMHUUECKHe CBOICTBa (Ha MpUMepe HaTpHs
u Kanus). OKCUAbl U TUIPOKCUIBI HATPUS U Kaius. [I[puMeHeHne menoyHbIX METauIOB U UX COCTMHEHUM.
[I{enouHO3eMeNbHBIE METAJIBI MATHUM U KaJlbLMW: MosIokeHue B [lepuoauyeckoi cuctemMe XMMHYECKUX
anemeHTOB [[. 1. MeneneeBa; CTpoeHHE UX aTOMOB; HaX0KI€HHUE B Ipupoze. Pu3sndeckue 1 XUMHYECKHE
CBOMCTBa MarHus M Kanblusl. Baxxneine coeinHeHns Kanblus (OKCHII, TUAPOKCUI, cOH). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ YyCTpaHEHHUSI.

Amomunuil: nonoxenue B [leprnoanyeckoit cucreme xumuueckux 35eMeHToB /. 1. Menneneesa; ctpoeHue
aToMa; HaXOKJIeHUEe B mpupoae. u3ndeckne 1 XUMUYESCKHE CBOMCTBA ATFOMUHUS. AM(OTEpHBIC CBOICTBA
OKCHJIa ¥ TUJIPOKCUA ATTFOMUHUS.

Keneszo: nonoxenue B [lepronnueckoit cucreme xumuueckux anemeHtoB . . Menpaeneesa; ctpoeHue
aToma; HaxoxzaeHue B npupozae. Gusnyeckrne u XuMu4YecKkrue CBOMCTBA xkemne3a. OKCUabl, THIPOKCUIBI U
conu xene3a(ll) u xxeneza(Ill), ux cocras, cBoOCTBa U MOJTyUYEHUE.

XUMHUYECKUN SKCIEPUMEHT: O3HAKOMIIGHHE C O0pa3laMu METAJIOB U CIUIAaBOB, MX (U3NYECKUMU
CBOMCTBaMMU; U3yUEHHUE PE3yJIbTaTOB KOPPO3UH METAIIIIOB (BO3-MOXKHO MCIIOIb30BAHUE BUIEOMATEPHAIIOB),
O0COOCHHOCTEH B3aMMOJEUCTBUSA OKCHIA KalblMsl M HATPUs C BOAOH (BO3MOXKHO HCIIOJNb30BAHHE
BHJICOMATEPHAJIOB); HCCIEIOBAaHUE CBOMCTB KECTKOW BOJBI, MpoOIlEccCa TOPEHHS Keje3a B KHUCIOPOIE
(BO3MOYKHO HCITIOJIb30BAHHUE BUICOMATEPHAIIOB); IPU3HAKOB MIPOTEKAHUS KAUE€CTBEHHBIX PEaKIIUii HA HOHBI
(marnus, kanmplusi, amomMuHud, nuHka, skenesa(ll) u xenesa(lll), meau(Il)); nabnroneHue u onucanue
MPOLIECCOB OKpAIlIMBaHMs IJAMEHH HOHAMH HATpHs, Kalud W Kajbls (BO3MOXKHO HCIHOJIb30BaHUE
BHJICOMATEPHAIIOB); MCCIICAOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCH]IA ATFOMHHHS M THAPOKCHIA IHHKA;
pelIeHne SKCIEepUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeil1ne MeTaibl U UX COETUHEHUSD

XHMHS ¥ OKpYXKaromas cpeaa

HoBble maTtepuansl u TexHonoruu. BemecTBa n mMaTepualibl B IOBCETHEBHOM KU3HU YEJIOBEKA. XUMHUS U
310poBhe. be3omacHoe MCTOb30BaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momotb mpu
XUMHUYECKUX 0KOrax M OTpaBieHUsAX. OCHOBBI IKOJIOTMYECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE
OKpY Karolen cpe/isl (mpenenbHas nonycrumas Konmentpanus Bemiects — [1/1K). Pons xumuu B permennmn
HKOJIOTHUECKUX TPOOIEM.

[IpupoaHbIe HICTOYHUKY YTJIEBOJIOPOAOB (Yroiib, MIPUPOAHBIN I'a3, HEPTH), MPOIYKTHI UX NEpPepabOTKH, UX
POIIb B OBITY U IPOMBILIUIEHHOCTH.

XUMHYECKUHN SKCIIEPUMEHT: M3ydeHHEe 00pa3IloB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJJIOB, MOJTHUMEPHBIC
MaTepHabl).

INDTIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA YYEBHOI'O ITPEAMETA «XUMUS» W3syuenue
XUMHH B OCHOBHOH IIIKOJIE HANPABJIEHO HA JIOCTH)KEHUE 00YYaIOIUMUCS JIMYHOCTHBIX, METaPeIMETHBIX
U TMIPEIMETHBIX PE3y/IbTaTOB OCBOEHHS YU€OHOI0O MpeMeTa.

JInyHOCTHBIE PE3YNIBTATHI

JIMuHOCTHBIE PE3yNbTaThl OCBOEHHS MPOTrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs JOCTUTAIOTCS B XOJe€
oOyueHuss XMMHHU B €IUHCTBE y4eOHOW M BOCIMTATEIbHOW JAEITEIbHOCTU IIKOJIBI B COOTBETCTBUU C
TPAJULUOHHBIMM  POCCUMCKMUMM  COLMOKYJIBTYPHBIMM M  JIyXOBHO-HPABCTBEHHBIMU I[EHHOCTSIMU,
MPUHATHIMU B 00II€CTBE NMpaBUIaMU U HOpMaMH MOBEJIEHUSI U CIIOCOOCTBYIOT IpOIleccaM CaMOITO3HaHUS,
CaMOPa3BUTHUS U COLMATIM3AINN 00yIarOIIUXCS.

JlnuHOCTHBIE PE3yAbTATHI OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

[TaTproTr4ecKkoro BOCIUTaHUSA



LIEHHOCTHOTO OTHOIIEHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HACJEIHUIO,
MOHMMAaHUS 3HAYEHUS XUMHUYECKOW HAyKH B KU3HU COBPEMEHHOI0 OOIIeCTBa, CHOCOOHOCTH BIAACTh
JOCTOBEPHOU HH(OpMAIIHEl O TIePEIOBBIX TOCTIKEHUSX U OTKPHITHSIX MUPOBOU U OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOILIECTBA;

['paxxmanckoro BOCIIUTaHUS

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPABWIAX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE,
KOMMYHHKATHBHOUW KOMIIETCHTHOCTH B OOIIIECTBEHHO IMOJIE3HOH, Y4eOHO-HUCCIIeIOBATENLCKOM, TBOPUECKOM
U Jpyrux BHJAX JEATEIBHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JESATENbHOCTH MpHU
BBHITIOJTHEHUH YYeOHBIX, MMO3HABATEIBHBIX 3a7a4, BHIMOJHCHHH XUMUYECKUX JKCIICPUMEHTOB, CO3JaHHUH
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHUIO U B3aMMOIOMOILIM B IpoLecce ATOW y4yeOHOM
NEeSTeIbHOCTH; TOTOBHOCTU OILICHMBATh CBOE MOBEJACHUE M TOCTYIKH CBOMX TOBApUILEH C IMO3UIIMH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEICTBHUI IOCTYIKOB;

[lenHOCTH HAy4YHOTO MTO3HAHUS

MHPOBO33PEHUECKUX IMPEACTABICHUI O BELIECTBE M XHMHUYECKON peakIuu, COOTBETCTBYIOIIHMX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABIISIONIMX OCHOBY JIJISi TOHUMAHUS CYIIIHOCTH HAay4YHOU
KapTUHBl MHpPA; MPEJCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI HPUPOJbI, B3aUMOCBS3AX
YeJIOBEKa C MPUPOJAHON CPEIOH, O POJIM XMMHUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIX MOTHBOB, HAIllPABJICHHBIX HA MOJYyYEHUE HOBBIX 3HAHUN MO XUMHUU, HEOOXOJAUMBIX IS
00BsICHEHUS HAOTFOAEMBIX ITPOILIECCOB M SIBIICHUI;

MO3HABATENbHOMN, HHPOPMAIIMOHHON M YUTATENbCKON KYJIBTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIEHOM
paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHON IJUTEPATypOM, AOCTYITHBIMU TEXHUYCCKHMH CPEICTBAMHU
UH(OPMALIMOHHBIX TEXHOJIOTHUH;

MHTEpeca K 00yUEHUIO U TI03HAHUIO, JIF0003HATEIIbHOCTH, TOTOBHOCTH M CHOCOOHOCTH K CaM000pa30BaHHUIo,
MIPOEKTHON U HUCCIIENOBATENbCKON JEeSITENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH U YPOBHS
oOydeHus B JalIbHEHIIIEM;

®opMUpOBaHUA KYJIbTYPbI 310POBbsI

OCO3HaHUS IIEHHOCTHU >KM3HU, OTBETCTBEHHOTO OTHOILICHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 370POBBIi
o0pa3 >KM3HH, OCO3HAHHS IOCIEICTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YHMOTpPeOIEHHUS alKorods,
HapKOTHUKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIOJIeHUsI NpaBUi O€30MacHOCTH NpU OOpallleHuu C
XUMHYECKUMHU BEIIECTBAMH B OBITY U pealbHOMN KU3HHU;

TpynoBoro BocnuTaHus

MHTEpeca K MPaKTUYECKOMY H3ydeHHUIo mpodeccuil U TpyAa pa3 JUYHOTO POAa, YBAKEHHE K TPYIy H
pe3yibTaTaM TPYIOBOH JESTEIHLHOCTH, B TOM YHCIE HAa OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHOTO BBHIOOpa WHIAMBUAYAIBHON TPAaeKTOPUM MPOJOIKEHHs] O0pa3oBaHUA C Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; YCTICIIIHON
npodeccnoHaNbHON eATEeNbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHIl; TOTOBHOCTh aJalTUPOBATHCS B
npodeccuoHanbHOM cpene;

DKOJIOTMYECKOT0 BOCHUTaHUS

9KOJIOTUYECKH I1eJIECO0OpPa3HOr0 OTHOIIEHHUS! K MPUPOJEC KaK MCTOUYHUKY >KM3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBAHMSI, MOHUMAHMs IIEHHOCTH 30pOBOrO0 U Oe3omacHOro obpas3a KH3HU, OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (HU3MUYECKOMY U TICHXUYECKOMY 3J0pPOBBIO, OCO3HAHUS II€HHOCTH
COONIOICHUS TIpaBMJI OE30MAacHOTO TOBENEHUs MpU padoTe C BEIIECTBAMHU, a TaKKe B CHUTYaIUsX,
YIPOKAOIIUX 3I0POBBIO U )KU3HU JIFOJEH;

CHOCOOHOCTH MIPUMEHSITh 3HAHUS, MTOJIy4aeMble TIPU U3YUYEHUU XUMUH, IJIs PEIICHUs 3aja4, CBSI3aHHBIX C
OKpY>)Kalollel MPUPOJHON Cpeloi, TOBBIIMICHUS YPOBHS SKOJOTMYECKOW KYJIbTYpPBI, OCO3HAHHUS
rI100aTBbHOTO XapaKTepa YKOJIOTHUYECKUX MPOOJIeM U yTel UX pelieHus: TOCPEICTBOM METOJIOB XUMUU;
9KOJIOTUYECKOTO MBIIIJICHUS, YMEHHS PYKOBOJCTBOBATHCS MM B IMO3HABATEIbHON, KOMMYHUKATHBHON H
COLIMAJIbHOM MPAKTHUKE.

MCTaHpCILMCTHBIe PE3YIbTAThI



B cocraBe MerampenMeTHBIX PE3YJIbTAaTOB BBIICNAIOT 3HAYMMBIE IS (POPMUPOBAHUS MHUPOBO33PEHUS
oOlIeHay4YHbIE TOHTHS (3aKOH, TEOPHSL, IPUHIIHI, TUTIOTE3a, PaKT, CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U JIp. ),
KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETax U MO3BOJISIOT HA OCHOBE 3HAHUN U3
3TUX IpeaMeToB (POpMHUPOBATH MPEACTABICHUE O LIEJIOCTHON HAay4YHOW KapTUHE MHpA, U YHHUBEPCAJIbHbIE
yueOHble JeiicTBUsA (TIO3HABaTeNbHBIE, KOMMYHHMKATHUBHBIC, PETrYJIATUBHBIC), KOTOpBIE OOECIICUHBAIOT
dbopMUpOBaHHE TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBJICHUIO Y4eOHOI
NEATEIbHOCTH .

MeTtanpeameTHble pe3ylbTaThl OCBOCHHUS 00pa30BaTeNIbHOI MPOrpaMMBbl IO XUMHUHU OTPaKatoT OBJIAJICHHE
YHUBEpPCAJIbHBIMU [103HABATEIILHBIMU IEHCTBUSMHU, B TOM YHCJIE:

ba3oBbIMU JIOTMYECKUMU JEHCTBUSIMU

YMEHHMEM HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS [IPY OCBOGHUHU 3HAHMM: PACKpPbIBaTh CMBICI
XUMHUYECKUX MOHATUH (BBLAETATh MX XapaKTEpHbIE MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JAPYTUMU
MOHATUSIMH), HCIIOJB30BATh IMOHATHA /s OOBSCHEHUS OTAENBbHBIX (AKTOB M SIBICHUH; BbIOMpPATH
OCHOBaHUSI M KpUTEpUU s Kilaccu(UKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX pEeaKLUid;
YCTaHABJIMBATh TPUYUHHO-CIICACTBEHHBIC CBS3UM MEXAY OOBEKTaMH H3YYCHHS; CTPOUTH JIOTHUECKHUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHBIE, [10 AaHAJIOTUH); I€JaTh BHIBOBI M 3aKIIOYCHHUS;

YMEHHEM MIPUMEHSTH B MPOLIECCE O3HAHUS MOHATHUS (IPEAMETHBIE U METa-IIPEIMETHbIE), CHMBOJIIMYECKHE
(3HAKOBBIE) MOJIETH, MCIIOJIb3yeMble B XHMHUHU, IPEOOpPa3OBBIBATH IIUPOKO MPUMEHSEMbIE B XUMUU
MO/I€TIbHBIE IIPEJCTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JIEMEHTA), XUMUYeCKasi opMyJsia U ypaBHEHUE

XUMHYECKOM pC€akKiuu — IIpU PCIICHHUH y‘le6HO—H03HaBaTeJ'IBHBIX 3aga4d, C y‘IéTOM OTHUX MOJCJIBHBIX
HpGIICTaBJIeHI/Iﬁ BBIABJIATE MW XAPAKTCPU30BATH CYHICCTBCHHBIC IIPHU3HAKKU H3Y4YaCMBbIX 00BEKTOB —
XUMHNYCCKHX BCIICCTB u XUMHUYCCKUX peaKHHﬁ; BBISBJIATH 06I_HI/IG 3aKOHOMCPHOCTH,

IIPUYMHHO-CJIEICTBEHHBIE CBSI3M U MPOTHBOPEYMs B M3y4daeMbIX IpOILECCaX M SIBICHUAX; MpeylaraTbh
KPUTEPUU TSI BBIABIICHUS STHUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUHIL; CAMOCTOSITENILHO BBIOUPATH CIIOCO0
permieHus: y4eOHOM 3amayu  (CpaBHMBATh HE-CKOJIBKO BAapUWAaHTOB pEIIEHHUs, BbIOMpaTh HaumoOosee
MOAXOIAUINH ¢ y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB);

baszoBbIMu HCCIe0BATEIBCKUMHU AEUCTBUSIMU

YMEHHEM HCII0JIB30BATh [TOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IIO3HAHMS, a TAK)KE B KAUECTBE
OCHOBBI JIs1 POPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;
npuoOpeTeHne OmbITa MO IUIAHUPOBAHHIO, OPraHU3AlMM U MPOBEIECHUIO YUEHHUUECKUX IKCIEPUMEHTOB:
yMeHHe HaOI01aTh 3a X0J0M MPOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €0 Pe3yIbTaT, POPMYIUPOBATH
0000IIeHUsT U BBIBOJBI 0 pE3yJbTaTaM IMPOBEAEHHOIO OIbITA, HCCIEAOBAHUS, COCTABIATH OTYET O
IIPOJIeJIaHHOM pabdoTe;

Pa6oroii ¢ undopmanueit

YMEHHEM BBIOMpATh, aHAIW3UPOBATh M HHTEPIPETUPOBATH MH(OPMALIMIO Pa3INYHbIX BUAOB U (GopM
MIPEJICTABJICHUS, MOTYYaeMyl0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JUTEpaTypa XUMUYECKOTO
coJiep’KaHusl, CIIpaBOYHbIe 1ocoOusi, pecypchl HTepHETa); KPUTUYECKU OLIEHMBATh IMPOTHUBOPEUYMUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHEM T[PUMEHSATh pA3JIMYHblE METOJIbl M 3alpochl MpU TOUCKE M OTOOpe HHpOpMaluM U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX JJis BBIMOJHEHUS Y4YEOHBIX M TO3HABATENBHBIX 3a]ad
oTpeaeNEHHOro TUIA; npruodpereHue OTIbITa B oOnactu MCIIOJIb30BaHUs
MH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH, OBIAAeHUE KYyJIbTYpOM AKTUBHOT'O HCIOJL30BaHUS
Pa3IMYHBIX TOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAJbHYIO (DOpMY MpeAcTaBlIECHUs
nH(pOpMalUK ¥ WJUTIOCTPUPOBATH pellaeMble 3a7aud He-CIOKHBIMH CXEMaMH, AuarpaMMaMH, APYTUMHU
dhopmamu rpadUKu ¥ ©X KOMOUHAIIMSIMU;

YMEHHEM HCIOJb30BaTh U aHAIM3MPOBATH B Mpollecce Y4eOHOH M HCCIEOBaTENIbCKOM AEATeNbHOCTH
MH(OPMALIMI0O O BIHUSHUU MPOMBIIIJIEHHOCTH, CEIbCKOTO XO3AWCTBa M TpaHCHOpPTa Ha COCTOSTHUE
OKpPY’KaroIle! IPUPOIHOMN CPEJIbI;

YHuBepcaTbHBIMH KOMMYHUKATUBHBIMH JIEUCTBUSIMU



YMEHHUEM 3aJaBaTh BOIPOCHl (B XOJ€ Auajora W/WIM JUCKYCCHH) TO CYHIECTBY OOCYXIaeMOW TEeMbI,
(bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBIOJIHEHUS MTPEIJIOKEHHON 3a1a4H;

NpUOOpETeHUE OMbITa MPE3CHTAMH  PE3yJbTAaTOB  BBINOJIHEHUS XHUMHUYECKOTO  IKCIEPUMEHTa
(J1abopaTOPHOTO OIBITA, TAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO IMPOEKTA);
3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMHU II03HABaTEIbHOM M HCCIEAOBATENIBCKOMN
JEeSITeIbHOCTH MIPH PEIIEHUU BO3HUKAIOIIMX MPOOJieM Ha OCHOBE yuéTa OOIIUX HUHTEPECOB U COTTIACOBAHUS
no3unui (00cyXaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHALIMS COBMECTHBIX ACHCTBU,
orpezieNieHue KPUTEPHUEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOoThI U Ip.);

VYHuBepCcanbHbIMU PETYJIATUBHBIMU I€HCTBUSIMU

YMEHUEM  CaMOCTOSITENIbHO  ONPENENsATh LEIM  JIeATEIbHOCTH, IUIAHUPOBATh,  OCYIIECTBIISATH,
KOHTPOJIMPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTh, BBHIOMpaTh Hamboiee
s¢deKkTUBHBIE CIIOCOOBI pelIeHHs] Y4eOHbIX U MO3HABATENbHbBIX 33/1a4, CAMOCTOATEIBLHO COCTABIIATH WJIH
KOPPEKTUPOBATh MPEJIOKEHHBIN aJTOPUTM JEUCTBUHM IIPU BBINOJHEHUN 3aJaHUN C Y4ETOM IOJy4YECHHS
HOBBIX 3HaHUH 00 U3yyaeMbIX 00BEKTAaX — BELIECTBAX U PEAKLUIX; OLICHUBATh COOTBETCTBUE MOJTYYEHHOTO
pe3yJibTaTa 3asiBJICHHOM LIEJIH;

YMEHHUEM UCIO0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPEIJIaraéMbl€ B YCJIOBUU 3aJaHUN.

[IpenmeTHBIE pe3yabTaThl

B cocrtaBe nmpeMeTHBIX pe3yabTaTOB IO OCBOCHHUIO 00sI3aTEIBHOTO COJICPIKAHUS, YCTAHOBICHHOTO JaHHON
pUMEPHOI paboueil mporpaMMoH, BBIICISIFOT: OCBOGHHBIE O0YYAIONMMHUCS HayYHbIC 3HAHUS, YMCHHUS U
crocoObl JelcTBUM, crnenuduueckue Mg MpeaIMeTHOM ob6nmacTu «XUMHUS», BUIBl ACSITEIBHOCTH II0
[IOJIyYE€HHUIO HOBOI'O 3HAHMSI, €r0 HHTEPIIPETAIH, IPeoOpa30BaHUIO U IPUMEHEHUIO B Pa3IMYHBIX YU€OHBIX
1 HOBBIX CUTYyaIUsX.

[IpenmeTHbie pe3yabTaThl MPEACTABICHBI MO ToAaM OOy4YeHHsS] M OTPaXarT CHOPMUPOBAHHOCTH Y
o0yJaromuxcst CASAYIOIINX YMEHUMN:

8 KIIACC

PacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKUX HMOHSATHI: aTOM, MOJIEKYJa, XUMUYECKUN 3JIEMEHT, MPOCTOE
BELIECTBO, CJIOYKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCH-TEJbHAs
aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0JIs
XUMHUYECKOTO dJIe-MEHTa B COEJUHEHUM, MOJIAPHBIH OOBEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKUCICHUSI, XUMUYECKast peakius, KIacCUPUKaIHs pe-aKI1il: peakIiuu
COEIMHEHUS], PEAKIMHN PA3JIOKEHMs], PEaKIIM1 3aMEelIeHMs], peaKllii 0OMeHa, 9K30- U 3HJIOTEPMUYECKHE
peakimu; TermnoBoi 3 ekt peakuuu; SAPO aToMa, IIEKTPOHHBIN CIIOHM aToOMa, aTOMHasi OpOUTAallb, PaANyC
aToMa, XMMHUYecKasi CBs3b, MOJISIPHAsI U HEMOJSpHAas KO-BaJ€HTHAas CBA3b, NOHHAs CBSI3b, MOH, KaTHOH,
aHMOH, PacTBOP, MAacCOBas J0JIs1 BellecTBa (MPOLEHTHAsE KOHIIEHTPAIUs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUUECKUX IMOHATHI U IPUMEHSTH 3TH MOHATHS IIPU ONUCAHUU
BELIECTB U UX MPEBPAILECHUN;

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJI€HUS (POPMYJ BEUIECTB U YPABHEHMM XMMHUYECKUX
peaKuuii;

OTIpEe/IEIIATh BAJIEGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHMSIX ; CTETIEHb OKHUCIIEHMSI SJIEMEHTOB B
OMHApHBIX COEIMHEHMSX; NPUHAUIEKHOCTh BEIIECTB K ONpPEAeNEHHOMY KiacCy COEIUHEHUH 110
dbopMynaM; BUJ XUMUYECKOH CBSI3U (KOBaJIEHTHAs! U NOHHAs) B HEOPTaHUUECKUX COCIMHEHMSIX;
packpsiBaTh cMbici llepuoanueckoro 3axona JI. WM. MeHnneneeBa: neMOHCTpUpPOBaTh IOHMMAaHUE
MIEPUOTMYECKON 3aBUCUMOCTH CBOMCTB XMMMYECKHX JJIEMEHTOB OT MX MoyoxkeHusa B [lepuogmueckoit
CHCTEME; 3aKOHOB COXPAHEHMsI MACChI BEILECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO yUYEHUS,
3aKOHa ABOra/po; OIKCHIBaTh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoit cuctemsl
XUMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUS «JIaBHAs moArpynna (A-rpymnmna)» 1 «obo4Has moarpymnmna
(b-rpymnma)», maneie u O0NbIIME HEPUOMBI; COOTHOCHUTH O0OO3HAYEHHs, KOTOphIE MMEIOTCS B TaOiHIle
«Ilepnonnueckas cucreMa xXumMuueckux 3nemeHToB [l. Y. MenneneeBay ¢ 4MCI0BBIMU XapaKTEPUCTUKAMU
CTpPOGHHSI aTOMOB XHMHYECKHX D3JEMEHTOB (COCTaB M 3apsii s1pa, oOllee YHCIO JJIEKTPOHOB H
pacnpeesieHue UX M0 3JIEKTPOHHBIM CII0M);



KJIacCU(PUIIUPOBATh XUMHUYCCKHIE JIEMEHTBI; HCOPIraHUYCCKHUE BEIIECTBA; XUMUYECKUE PEaKIUK (110 YUCITY
Y COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3P PEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMHUECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, IOTBEPIK 1A
OIMCaHKUE IPUMEPAMHU MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIHIA;
MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX Ka4eCTBEHHOIO COCTaBa; BO3MOXKHOCTHU
MPOTCKAHHUS XUMUYECKHUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MACCOBYIO JI0JII0 XUMHYECKOTO
JJIEMEHTa 10 (OPMYJIe COCTUHEHHUS; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI IO
YPaBHEHHIO XUMHUECKOU PEaKIInu;

NPUMEHSITh OCHOBHBIC OIEPAIIMHA MBICIUTEILHON NIEATEIPHOCTH — AaHalh3 W CHHTE3, CPaBHEHHUE,
00001IeHNe, CHUCTeMaTU3allnIo, KIacCU(UKAIMIO, BBISBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3eH — ISt
W3YyYCHHUS] CBOWMCTB BEIIECTB M XWMHUYECKUX PEAKIUH; €CTECTBEHHO-HAYYHBIC METOIbl TO3HAHHS —
HaOJII0ICHNE, U3MEPEHUE, MOJICTTMPOBAHUE, SKCIICPUMEHT (PEaJIbHBIM U MBICJICHHBIH);

CIICZIOBaTh MPABUJIaM TOJIb30BAHUS XMMHUYECKON TIOCYJOW U J1a0OpaTOpHBIM OOOpYIOBaHHEM, a TaKKe
npaBuUjaM OOpAIICHHUS C BEIISCTBAMH B COOTBETCTBHHU C HHCTPYKIIMSAMH TI0 BBITIOJTHEHHUIO J1a00paTOPHBIX
XUMHAYECKHX OIBITOB IO MOJYYCHHIO U COOMPAHHMIO ra3000pa3HBIX BEHICCTB (BOAOPOAA U KHUCIOPOJA),
MIPUTOTOBJIEHUIO PACTBOPOB C OINPENIEIEHHON MACCOBOM JI0JIEN pacTBOPEHHOIO BEII-CTBA; IIJIAHUPOBATH U
MPOBOJIUTh XUMHUECKUE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIIOUEH M KUCIOT C TIOMOIIBIO
WHIUKATOPOB (JaKkMyc, (heHoyraaert, METHIOPAHXK U JIp.) .

9 KIIACC

pPacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKUX IOHATUH: XMMHUYECKHUN 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, BAJIECHTHOCTb, DJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb
OKHCJICHHSl, XUMHUECKasi PeaKlMs, XUMHUYECKasi CBs3b, TEIUIOBOM 3((eKT peakiuu, MOJb, MOJSIPHBIN
00BEM, pac-BOpP; DIIEKTPOJUTHI, HEIIEKTPOJIUTHI, AIEKTPOIUTHICCKAsT TUCCOIMALNS, PEAKIUH HOHHOTO
oOMeHa, Karajiu3arop, XHWMHYECKOE paBHOBECHE, OOpaTHUMble M  He-0OpaTHMbIE  pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLIUH,  OKHUCIWUTENb,  BOCCTAHOBMUTEIb,  OKHUCIEHHE U
BOCCTAQHOBJICHHE,  aJUIOTPONHUsA, aM(OTEepHOCTb, XHMHYEcCKass CBA3b  (KOBaJIeHTHas, HOHHas,
MeTaJlJI4ecKasi), KpHUCTaJUIMYecKasi pemérka, KOppo3usi METaIOB, CIUIaBbl; CKOPOCTb XMMHUYECKOM
peakiuu, npe-nenbHo gonycrumas konuentpanus (I1J1K) Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHUECKUX IMOHATHI U IPUMEHSTH 3TH MOHITUSI IPU ONUCAHUU
BELIECTB U UX MPEBPAILECHUN;

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJI€HUS (POPMYJ BEUIECTB U YPABHEHMM XMMHUYECKUX
peaxkuuii;

OTIpE/EIIATh BAJIEHTHOCTh U CTENEHb OKUCIEHMSI XMUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX DPA3JIUYHOIO
COCTaBa; MNPHUHAJUIEKHOCTh BEIIECTB K ONpEAeIEHHOMY Kiaccy COeAMHEHMH Mo ¢opMynam; BUA
XUMHUYECKOH CBSI3U (KOBaJIEHTHAs, MOHHAsA, METAJIJINYECKAs) B HEOPraHMUECKUX COSAMHEHMSIX; 3aps] HOHA
[0 XUMHUYECKOH (opmyiie; xapakTep cpeibl B BOAHBIX PAacTBOpaX HEOPraHWYECKUX COEAMHEHUH, THUI
KPUCTAITINYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica [lepuonnyeckoro 3akona J[. MI. MenneneeBa U JeMOHCTPUPOBaTh €ro NOHUMAaHUE!
OINMCHIBATh M XapaKTepHU30BaTh TabinuyHyo Gopmy [leproanueckoil cucTeMbl XMMHUECKUX 3JI€-MEHTOB:
pa3nuyaTh MOHATUS «IJIaBHas moArpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymma)», mansie u
0oJbIIME MEPHOIbl; COOTHOCUTH O0O3HAYEHMs, KOTOpble MMEIOTCS B IEPUOJUYECKOM Tabnuie, C
YHCIIOBBIMU XapaKTEePUCTUKAMU CTPOEHHS aTOMOB XUMHUYECKUX 3JIe-MEHTOB (COCTaB M 3apsij spa, oouiee
YHUCJIO JIEKTPOHOB M PACTIPEICTICHUE UX T10 JIEKTPOHHBIM CJI0SIM); OOBSICHATH OOIINE 3aKOHOMEPHOCTH B
MU3MEHEHUHU CBOMCTB JIEMEHTOB M UX COEAMHEHUH B MPEENIaX MaJIbIX IEPUOJO0B U TJIABHBIX MOJ- TPYMII C
Y4ETOM CTPOCHUS UX aTOMOB;

KJ1accu(UIUpPOBaTh XUMUYECKHE HJIEMEHTHI; HEOPIraHWYECKHE BEIIECTBA; XUMUUECKUE Peakuu (10 YHCITy
U COCTaBy YyYacTBYIOIIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTereHei
OKHCJIEHUSI XMMUUYECKUX JJIEMEHTOB);



XapakTepu3oBaTh (OMUCHIBAaTh) OOIIME U crenu(pUIeckue XUMUYECKHE CBOMCTBA MPOCTBIX U CIIOKHBIX
BEILIECTB, TOATBEPK1asl ONIMCAHNE NIPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOLIMX
XMMHYECKUX PEAKIIUI;
COCTaBJIATh YPABHEHMs JJIEKTPOJIMTUYECKOM IUCCOLMALUM KHUCIOT, INEJIOYEHd M COJEH; IOJHBIE H
COKpalI€HHbIE YpaBHEHHS pEaKkUMi MOHHOrO OOMEHAa; YpaBHEHHUs peakUuil, MOATBEPKIAIOLINX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEK]y BEILIECTBAMU Pa3JINYHBIX KJIACCOB;
pPacKpbIBaTh  CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUHMHM ITOCPEICTBOM  COCTAaBJICHUS
3JIEKTPOHHOIO OajaHca 3TUX PEAKIMMT;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHMs; BO3MOXHOCTH IIPOTEKAHUS
XMMHMYECKHX IPEBPAICHUN B PA3JIMUHBIX YCIOBHSX;
BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB; MACCOBYIO JOJIF0 XUMHYECKOTO
3JIeMeHTa 10 (OopMyJie COCIUHEHHUs; MAacCOBYIO JOJIO BEIIECTBA B PAacTBOPE; MPOBOAMUTH PACUETHI IO
YPABHEHUIO XUMHYECKOU peaKlvi;
ClleZIoBaTh MpaBWJIaM IOJIb30BAHUS XUMHUYECKOH MOCyn0d U J1abOpaTopHBIM OOOPYAOBAaHUEM, a TAKXKE
IpaBWjIaM OOpaIIEHUs C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLMSIMU IO BBIITOJIHEHUIO JIJAOOPATOPHBIX
XMMUYECKHX OIBITOB IO MOJIy4YEHHIO M COOMPaHMIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U yIJIEKUCIIOro ras3a);
IIPOBOJUTH PEAKIUHU, NOATBEPKIAIOIIME KAadeCTBEHHBIM COCTAB PA3JIMYHBIX BELIECTB: PAaClO3HABATh
OIBITHBIM IYTEM XJIOPUJ- OpOMMJI-, HOJH -, KapOOHaT-, pocdaT-, CUIMKAT-, Cyab(aT-, FTUIPOKCUIHOHBI,
KaTUOHBl aMMOHHUS M HOHBI HM3Y4YEHHBIX META/UIOB, IIPUCYTCTBYIOIIME B BOJAHBIX pPacTBOpax
HEOPraHUYECKUX BEILECTB;
IIPUMEHATh OCHOBHBIE OIIEpalMy MBICIUTEIBHON JEATEIIBHOCTH — aHajiu3 W CHUHTE3, CPaBHEHHUE,
0000111eHIEe, CUCTEMATU3alUIO0, BBISABICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3€H — Ui M3Y4EHUs CBOMCTB
BELIECTB U XUMHUYECKUX PEKILUH; €CTECTBEHHO-HAyYHbIE€ METO/Ibl IO3HAHUS — HAOI0ICHUE, U3MEPEHUE,
MO/JICJINPOBAaHUE, FIKCIIEPUMEHT (peasibHbI U MBICICHHBIH).

TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC

Tembl, mnnaHupyemble s Kon 20P

OCBOCHMS yUYaIIUMHUCS MUYECTBO
9acoB

Pa3nen 1. llepBonavanbubie xXumuueckne nousitus (20 v)

Xumusi — BakHas 00JacTh 54 | https://resh.edu.ru/subject/29/
€CTeCTBO3HAHUS M  IPAKTUYECKOMN https://infourok.ru/
NeATeIbHOCTU YeJI0BEKa https://videouroki.net/?login=0k.?login=0k

https://edu.skysmart.ru/
https://www.sites.google.com/site/himulac

om/
Bemectea wu XAMAYECKHE 154 | https://resh.edu.ru/subject/29/
peakuuu https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/
https://www.sites.qgoogle.com/site/himulac

om/
Pa3nen 2. Baxknelimue nmpencraBuTesin Heopranudeckux Bemects (30 )
Bosnyx. Kucnopoa. Tlousitue 54 | https://resh.edu.ru/subject/29/
00 okcuaax https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/
https://www.sites.qgoogle.com/site/himulac
om/



https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulacom/
https://www.sites.google.com/site/himulacom/
https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulacom/
https://www.sites.google.com/site/himulacom/
https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulacom/
https://www.sites.google.com/site/himulacom/

Bonopoa. Ilonsitue o kuciorax
1 COJISIX

https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulac
om/

KonnuecTBeHHBIC OTHOMICHUS B
XHUMHUHN

https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulac
om/

Bogna. PactBopsl. [lonsatue 06
OCHOBAHUSIX

https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulac
om/

OcHoBHBIE KJ1aCChI
HEOPraHWYE€CKUX COCITMHEHUN

114

https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulac
om/

Pa3znen 3. Ilepuoamyeckmii 3akoH u Ilepuoamdveckasi cucreMa XHMHYECKHX

emenToB JI. W. MengeneeBa. Crtpoenne aroMoB. XHMHYeCKasi CBSi3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peakunu (15 v)
[Mepuonuyeckuii  3aKOH U 749 | https://resh.edu.ru/subject/29/
[Tepuognueckast cucrema https://infourok.ru/
XUMHYeCKuX dyementoB . . https://videouroki.net/?login=0k.?login=0k
MenneneeBa. CTpoeHue aroma https://edu.skysmart.ru/
https://www.sites.google.com/site/himulac
om/
XuMuueckast CBSI3b. 8 a | https://resh.edu.ru/subject/29/
OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC https://infourok.ru/
peakmuu https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulac
om/
9 KJIACC
Templ,  mIaHupyemble Ui Kon S0P
OCBOCHMUS yHalllUMHUCA NYECTBO
4acoB

Pa3nen 1. BemecTBo n xumundeckune peaknuu (17 4)

[loBropenue wu  yriyOieHue
3HaHUI OCHOBHBIX pa3JesioBKypca 8
KJjlacca

54

https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/



https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulacom/
https://www.sites.google.com/site/himulacom/
https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulacom/
https://www.sites.google.com/site/himulacom/
https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulacom/
https://www.sites.google.com/site/himulacom/
https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulacom/
https://www.sites.google.com/site/himulacom/
https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulacom/
https://www.sites.google.com/site/himulacom/
https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulacom/
https://www.sites.google.com/site/himulacom/
https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/

https://www.sites.google.com/site/himulaco
m/

OCHOBHBIE ~ 3aKOHOMEPHOCTH 4y | https://resh.edu.ru/subject/29/
XUMHUYECKUX PEaKIIHMA https://infourok.ru/
https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulaco
m/
DIEKTPOIUTHYECKAS 8 u | https://resh.edu.ru/subject/29/
JIUCCOIAAIIMS. XUMHYCCKHUE https://infourok.ru/

peaxkuMu B pacTBOpax

https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulaco
m/

Pasznen 2. Hemera/uibl M X coegquHenust (24 )

Oo6mmas XapaKTePUCTHKA 44 | https://resh.edu.ru/subject/29/
XUMHUYECKUX dJieMeHTOB  VIIA- https://infourok.ru/
rpymnmsl. ['amoreHsr https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulaco
m/
Oo6mmas XapaKTePUCTHKA 549 | https://resh.edu.ru/subject/29/
XAMHUYECKHX  dJIEMEHTOB  VIA- https://infourok.ru/
rpymmsl. Cepa u €€ COeTMHEeHUS https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulaco
m/
Oo6mas XapaKTePHUCTHKA 74 | https://resh.edu.ru/subject/29/
XAMHUUYECKAX DdJIEMEH TOB VA- https://infourok.ru/
rpynnel.  Aszor, ¢ochop U HX https://videouroki.net/?login=0k.?login=0k
COEIMHEHUS https://edu.skysmart.ru/
https://www.sites.google.com/site/himulaco
m/
OOGmas XapaKTePUCTHKA 8 u | https://resh.edu.ru/subject/29/
XUMUYECKUX  DJieMeHTOB I[VA- https://infourok.ru/

TpyIIbl. YTIEPOX U KPEMHUH U UX
COCIMHEHUS

https://videouroki.net/?login=0k.?login=o0k
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulaco
m/

Pa3znen 3. Merasinl u ux coequHenns (20 u)

OO01me cBoOiicTBa METAIJIOB

4q

https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulaco
m/

Baknenmme wMetasuibl U HUX
cOoeIUHEHUI

164

https://resh.edu.ru/subject/29/
https://infourok.ru/
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https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulacom/
https://www.sites.google.com/site/himulacom/
https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulacom/
https://www.sites.google.com/site/himulacom/
https://resh.edu.ru/subject/29/
https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulaco

m/
Pa3pnen 4. Xumus u oxkpy:xamomas cpeaa (3 u)
Bemecrtsa u Marepuayibl B 3u | https://resh.edu.ru/subject/29/
J)KU3HU YeJIOBEKa https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulaco
m/



https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulacom/
https://www.sites.google.com/site/himulacom/
https://resh.edu.ru/subject/29/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://www.sites.google.com/site/himulacom/
https://www.sites.google.com/site/himulacom/




		2023-09-14T08:36:58+0300
	Зудихина Ольга Николаевна




