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COJEPXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYanbHBIE XUMHYECKHE TOHATHUS

[IpenmeT xumun. Ponp XMMHUM B )KM3HU YEJNOBEKa. XUMUSA B CHUCTEME HayK. Tena u
BemecTBa. Du3nueckre CBONCTBA BEIIECTB. ArperaTHOe cocTosiHue BemiecTB. [loHsTHE O
MeToAax Mo3HaHusl B XuMuu. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHus] CMECceH.

ATOMBI U MOJIEKYJbl. XUMUYECKUE dJIeMEHThl. CHUMBOJIBI XUMUYECKUX DJIEMEHTOB.
[IpocTeie U clI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumnueckas ¢Gopmyna. BalleHTHOCTP aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aromMHas Macca. OTHocuTenbHas
MOJIEKYJIsIpHast Macca. MaccoBasi 107151 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KonmnuaectBo BemiecTBa. Mosbs. MosnsipHas Mmacca. B3auMocBsi3b KOJM4eCTBa, MacChl U
Yyucia CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo popMynam XUMHUYECKUX COCTUHEHUI.

Ou3nyeckue U XUMHUYECKUE SBICHUS. XUMUYECKasi peakius U e€ Mpu3Haku. 3aKoH
COXpaHEeHHs] MacChl BEIIeCTB. XUMHUYeCKue YypaBHeHUs. Kiaccudukanus XUMHUECKHX
peakiuii (COeIMHEHHUs, Pa3JIOKEHHUS, 3aMEIICHHUs, 0OMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOM MOCyn0#l, mpaBuwiamMu paboTel B JabopaTopuud U
npuéMamu  o0paiieHuss ¢ JabopaTopHbIM O0OpYIOBaHWMEM, H3Y4YCHHE | OIMCaHue
(GU3UYECKUX CBOWCTB O0O0pa3I0OB HEOPraHMYECKUX BEIIECTB, HaOMofeHUE (U3UIECKUX
(nmy1aBieHWe BOCKA, TasHUE JibJIa, PaCTUpPaHUE caxapa B CTYNKE, KUIEHUE W KOHJEHCAIUs
BOJAbl) M XMMHYECKUX (TOpPEHHE CBEYHM, MPOKAJMBAHME MEJHON  MPOBOJIOKH,
B3aMMOJICHICTBUE MeJla C KHUCJIOTOW) sBJIEHUW, HAONIOJIEHWE W ONHUCaHHe MPU3HAKOB
MPOTEKAaHU XUMUYECKUX Peaklnil (pa3noKeHne caxapa, B3auMOJEHCTBUE CEPHOU KUCIOTHI
¢ xJjopuaoM Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBaHuu, B3auMoiecTBHE
xenes3a ¢ pactBopom cos meau (1), u3ydenne cnocoboB paszneneHus: cMecel: ¢ TIOMOIIbIO
MarHuta, (UIbTPOBAHUE, BBIIAPUBAHUE, MUCTHILIIALMS, XpomaTorpadus, MNPOBEICHUE
OUMCTKU TOBApEHHOW COJIM, HAOJNIOJACHUE M ONUCAHUE PE3YJIbTATOB IMPOBEJCHUS OMbITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAHEHUsSI  MacChl, CO3JaHUE MOJEIEeH  MOJIeKyI
(1apocTep KHEBBIX ).

Baxneiimmue NpeaACTAaBUTE/IN HECOPTraHUICCKHUX BCIIIECTB



Boznyx — cmech razos. CoctaB Bozayxa. Kuciopoa — 351eMEHT U POCTOE BEILLIECTBO.
Haxoxzaenue kucinopojga B TpHupojae, (pumdyeckue U XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunpl. [lpumenenune kwuciopona. CrnocoObl TMONYy4YEHHS KUCIOpOJa B
naboparopur ¥ TNpoMbllUIeHHOCTH. KpyroBopor kucimopomga B mnpupoge. O30H —
AJUTOTPOITHAST MOAU(PUKALINS KUCIOPOIa.

TemnoBoil 3 dexT XUMUYECKON peakiuu, TEPMOXUMHUYECKUE YpaBHEHUS, JK30- U
SHAOTEPMUUYECKUE peaKiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHHE BO3/lyXa, YCUIICHHE
NapHUKOBOTO 3(pdekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — snemeHT M mpocroe BemiecTBO. Haxoxkaenwe Boxopoja B MPUPOJE,
dbu3nYecKkue M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI mMoiydeHus. Kuciorel u
COJIH.

Mossipablii 00bEM Ta30B. Pacy€Thl MO0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue cBorcTBa BoAbpl. Boma kak pactBopurens. PactBopbl. HaceiieHHsie u
HEHACBIIIECHHBIE pacTBOPBL. PacTBOpMMOCTH BelecTB B BoAe. MaccoBasi 10y1sl BEHIECTBA B
pacTBope. XUMUYECKHE CBOICTBA BOJbl. OcHOBaHUA. Poib pacTBOPOB B IPUPOJIE U B KU3HU
yenoBeka. KpyroBopot BoJibl B Ipupoje. 3arpsi3HeHne IpUpOaHbIX BoA. OXpaHa U OUHCTKa
MPUPOAHBIX BOJI.

Knaccudukanus Heopranndeckux coeannennin. Oxcuasl. Knaccudukammst oKkCHuIoB:
coseoOpasyronue (OCHOBHBIE, KHCIOTHbIE, aM(pOTEpHbIE) M  HECOJIe00pa3yroIIHe.
Homenkiarypa oxcupoB. Pu3nyeckue M XUMHUYECKHE CBOWCTBA OKCHUIOB. [lomyudenue
OKCH/IOB.

OcnoBanus. Kiaccudukanuss ocHOBaHUM: MIETOYNM W HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBanuii. ®U3nyecKkue U XMMUYECKHE CBOMCTBA OCHOBaHMUU. [lonyuenue
OCHOBAaHUM.

Kucnotel. Knaccuduxamuss xucnor. Homenknatypa kucinor. ®Dusnyeckue W
XAMUYECKHE CBOMCTBA KUCIOT. Psaa aktuBHoctn MmerayuoB H. H. bekeroma. Ilonmyuenue
KHUCJIOT.

Comu. Howmenknarypa coneil. ®PuU3MYECKME€ M XUMHYECKHE CBOWCTBA COJICH.
[Tonyuenue cosei.

['eneTnueckas CBSA3b MEXIY KIACCAMU HEOPraHUYECKUX COCUHEHUM.

Xumuueckuii IKcnepumenm:



Ka4EeCTBEHHOE OIPEACICHUE COAEPKAHUSA KUCIOpOAa B BO3AYyXE, IIOJIy4YCHHE,
coOupaHue, pacnmo3HaBaHWE€ W  HU3Y4YeHHE CBOWCTB  KHCJIOpOJa, HaOII0JeHue
B3aMMO/JICHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCIIOBUS BO3HUKHOBEHHS W IPEKpALEHUs
ropeHus (moxkapa), O3HaKOMJIEHME C OO0pa3laMu OKCHIOB W OIKMCAHHE WX CBOWCTB,
NOJIy4eHUEe, coOMpaHHe, paclo3HaBaHUE M H3YYEHUE CBOWCTB BOJOpoaa (TOpEHHE),
B3auMojieiicTBue Bojaopoga ¢ okcupom wmeau  (II)  (Bo3MokHO — HMcCHoONB30BaHUE
BHJIEOMAaTepHUasIoB), HaOMOAeHUE 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAHHE
0COOCHHOCTEH pacTBOPEHMsI BELIECTB C Pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBIICHUE
PacTBOPOB C OMNPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA, B3aMMOICHCTBUE
BOJIbI C METAJIJIaMU (HaTpUeM U KajibIlueM) (BO3MOKHO MCIOJIb30BAaHHE BUIEOMATEPUATIOB),
uccienoBaHue 00pa3lloB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KIACCOB, HaOIIO/IEHUE
U3MEHEHHUS OKpacKd HWHIUKATOpPOB B pacTBOpax KHUCJIOT M IIEJo4Yed, H3yuyeHue
B3aumo/ieiicTBus okcuaa meau (1) ¢ pacTBopoM cepHO#l KHCIIOTBI, KACIOT C METaJUIAMH,
peakuuii HEeWTpaau3aluM, MOJYYEHHE HEpPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOTO
MeTajula JIPYTMM W3 pacTBOpa COJHM, PEIICHHE SKCIEPUMEHTANbHBIX 3aJad 10 TEMe
«BaxHeiiye Ki1acchl HEOPraHMUYECKUX COCTUHEHUI.

Ilepuoanvecknii 3axkoH u Ilepnognueckass cucremMa XUMHYECKHX 3JeMeHTOB /I,
N. MenneneeBa. CrpoeHue aTomMoB. XuMHYecKass CBf3b. OKHCIMTEIbHO-
BOCCTAHOBHTE/IbHbIE PeAKIIUN

[lepBpie TIOMBITKH KiacCU(UKAIIMN XUMUYECKUX djeMeHToB. [loHsTHE O Trpymmax
CXOJHBIX 3JIEMEHTOB (ILEJOYHBbIE U IIEJIOYHO3EMENIbHbIE METaJlIbl, TaJIOr€Hbl, HHEPTHbIE
rasbl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCHUJIBI U THIPOKCUIBI.

[lepuonnuecknii 3akoH. Ilepuonndeckas cucrema XUMHUYECKUX aneMeHToB J[. U.
MenpeneeBa. Kopotkonepruoanast u qiuHHOneproaHas Gopmsel [leproanueckoil cuctemsl
xummnyeckux snemeHToB [[. M. MenaeneeBa. Ilepuonpsr u rpynmbl. @U3HYECKUM CMBICTT
MOPSAIKOBOIO HOMEpa, HOMEPOB MEPUOA U IPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB artoMHbIX snuep. M3ortombl. Onextponbsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB IMepBbIX 20 xumuueckux sjemMeHToB llepuoanueckoi
cucreMsl [[. . MenaeneeBa. XapakTepuCTHKAa XUMUYECKOTO DJIEMEHTA 110 €ro MOJIOKEHUIO
B [Iepnoanueckon cucreme /1. 1. Mennaeneesa.

3aKOHOMEPHOCTH  M3MEHEHUS  pajadyca aTOMOB  XUMHUYECKHUX  DJIEMEHTOB,

METAJINYECKUX U HEMETAJIMYECKUX CBOMCTB I10 rpymmnam 1 nepuoam.



3nauenne llepuonuueckoro 3akoHa u Ilepuoguyeckod CUCTEMBl XUMUYECKHUX
AJIEMEHTOB ISl Pa3BUTHS HayKu U npakTuku. [. 1. MeHnneneeB — yu€HbIA U TpaXKJaHUH.

Xumuueckas  cBs3b.  KoBasieHTHass  (monsipHass ¥ HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs CBSA3b.

Crenenb oxucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. I[Ipoieccs
OKHCJIEHUS U BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

U3y4eHHe 00pa3lloB BEIIECTB METAJUIOB U HEMETAJIOB, B3aMMO/ICHCTBHE THAPOKCUAA
IMHKa C pacTBOpaMU KHUCJIOT M UIEJIOYEH, IPOBEJCHUE OIbITOB, WJUIOCTPUPYIOIINX
MpUMEPhl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUE, PEaKIMH Pa3JI0KEHUs,
COCTMHEHUA).

Mesrcnpeomemnuwie ceéazu

Peanu3anuss MexXnpeIMETHBIX CBA3€M TMpU H3YyYEHHUH XUMHM B 8§ Kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX MOHATUM, TaK U
MOHSATUMN, SBISIOMIMXCS CUCTEMHBIMH ISl OTJEIbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OO0mie ecTeCTBEHHO--HAyYHbIC MOHSTHS: Hay4YHBIN (hakT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHalu3, CHUHTe3, KiaccuuKamus, NEPUOIUYHOCTh, HAOIIOJEHUE, OSKCIIEPUMEHT,
MOJIETTMPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aTtoM, 3JIEKTPOH, MNPOTOH, HEHUTPOH, WOH, HYKJIUJ, H30TOIbI,
paauoaKTUBHOCTh, MOJICKYJIA, DJIEKTPUUECKUN 3apsl, BEIIECTBO, TEI0, OOBEM, arperaTHoe
COCTOSIHUE BEIIECTBA, T'a3, GU3NUECKUE BEITUINHBI, SAMHUIIBI U3MEPEHHUS, KOCMOC, TUIAHETHI,
3BE31b1, CoMHIIE.

buonorust: doTocunTes, apixanue, 6uocdepa.

I'eorpadusi: armocdepa, tumpocdepa, MHUHEpanbl, TOPHBIE MOPOIBI, IOJE3HBIC
MCKOTNIa€Mbl€, TOIJIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKas peaKIus

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuyeckux snemeHtoB [[. U.
MenpneneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHMHM CBOWCTB XUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIMS, KaIbLUS U UX COCIUHEHUU B COOTBETCTBUU C

ITOJIOKCHUEM DJICMCHTOB B HepHOZ[quCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB.



CrpoeHue BemiecTBa: BHJIbI XUMUYECKOW CBSA3H. THUIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCUMOCTH CBOWCTB BEILECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU M BUJA XUMUYECKOU
CBSI3U.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIeCTB. XMMHUECKHE CBOMCTBA
BCIIECTB, OTHOCSAIIMXCS K pPa3IM4yHbIM KJIacCaM HEOPraHUYECKHX COCIMHECHUH,
Tr€HETUYECKasl CBSI3b HEOPTraHNYECKUX BEIIECTB.

Knaccuukanyss XMMHYECKMX peaKkUMd MO pa3IuyHbIM IMpU3HAKAM (IO YUCTY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3 (dEKTy, M0 HW3MEHEHHIO
CTENEHEeHl OKHUCIEHMS XMMHYECKMX JJEMEHTOB, MO OOpaTUMOCTH, IO Y4YacTHUIO
KaTajan3aTopa). JK30- U S3HIOTEPMHUUYECKHUE PEAKLIUU, TEPMOXUMHUYECKUE YpaBHEHUSI.

[Tonsitne o ckopocTH xuMudeckol peakuuu. Ilonstue 006 0OpaTUMBIX W
HEOoOpaTUMBIX XUMHYECKUX peakiusX. [IoHATHE 0 TOMOT€HHBIX U T€TEPOT€HHBIX PEeaKIMIX.
[lonsitue o karanuze. IloHsiTHE O XMMHYECKOM paBHOBecHMHU. DaKTOphI, BIUAIONIME Ha
CKOPOCTh XUMHYECKON PEAKLIUH U MTOJOKEHHE XUMHUECKOTO PABHOBECHSI.

OKHCTUTENBHO-BOCCTAHOBUTEILHBIE PEAKIIUH, SICKTPOHHBIN OaaHC OKUCIUTENHHO-
BOCCTAHOBUTEJIbHOM peaKkiuu. CocraBnenue ypaBHEHUU OKHCITUTEIBHO--
BOCCTAHOBUTEJBHBIX PEAKIIUI C UCIIOIb30BAHUEM METO/1a AJIEKTPOHHOro OajaHca.

Teopusi 3IEKTPOIIUTUYECKON OHUCCOLMALMHU. OJEKTPOJMTHI M HEDJIEKTPOJIUTHI.
Katnonsl, aHnOHBI. MexaHu3M AucCOoNMauy BEIIECTB ¢ PAa3JINYHBIMU BUAAMU XUMUYECKOU
cs3u. Crenenp auccouuanyu. CuiabHbIE U c1a0ble 3JeKTPOIUTHI.

Peakiiun wmonHOro oOMeHa. YCIOBUS TPOTEKAHUsI PEAKIMii HOHHOTO OOMEHa,
MOJIHbIE M COKpalllEHHbIE MOHHBbIE YpaBHEHMs peakuuil. CBOWCTBa KHCIIOT, OCHOBaHUN U
coliel B CBETE TMPEACTaBICHUN 00 DIIEKTPONMTUYECKON aucconnanuu. KadyecTBeHHBIE
peakiuu Ha MoHbL. [loHATHE O TMApPONIN3E CONEM.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKUX BEUIECTB —
METAJUIOB M HEMeTauIoB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpHUIa HaTpus),
UCCIIEA0BaHUE 3aBUCUMOCTH CKOPOCTH XMMMYECKOW pPEaKIMU OT BO3ICHCTBUS Pa3IMYHBIX
¢dakTOopoB, HCCIEIOBaHHE BJICKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB, Ipoliecca
JUCCOLIMALIY KHUCIIOT, IIeJI0ued U cosield (BO3MOXHO MCIIOIb30BaHUE BHUJIEO MATEPUAJIOB),
MPOBEJIEHUE ONBITOB, MILTIOCTPUPYIONINX MPU3HAKU MPOTEKAHUS peaKIMii HOHHOrO oOMeHa

(oOpa3oBaHMe ocajliKa, BbIAEJIEHUE raza, 00pa3oBaHUE BOJbI), ONBITOB, WIUIFOCTPUPYIOIINX



IPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN (FOpEeHUE, peakUuHu pa3oKEHUs,
COCJIMHEHUSI), pAClO3HaBAaHUE HEOPraHWYECKUX BEIIECTB C IMOMOIIBI0 KayeCTBEHHBIX
peakuuii Ha MOHBI, pEIICHHE SKCIIEPUMEHTAIbHBIX 3aa4.

Hemertannbl 1 uX coefuHeHUA

OO01mas xapakTepucTUKa rajoreHoB. OCOOEHHOCTU CTPOEHUsI aTOMOB, XapaKTEepHbIE
creneHn okucieHusi. CTpoeHue U (u3MUecKHe CBONCTBA MPOCTHIX BEIIECTB — TajOreHOB.
XVMHYECKHE CBOMCTBA Ha MpHUMEPE XJIopa (B3aMMOJAECHUCTBHE C METAJUIAMH, HEMETAJUIAMH,
mienodamu). XnopoBojopoa. ConsiHas KUCIOTa, XMMHUYECKHE CBOWCTBA, TMOJIyYEHHUE,
npuMeHeHue. [lelicTBue xjiopa M XJIOPOBOJOPOJAa Ha OpPraHU3M uelloBeKa. BakHeiimine
XJIOPHUJIBI U UX HaXO0KJICHHUE B IPUPOJE.

O6mas xapakrepuctuka 35eMeHToB VIA-rpynmsl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHne u pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJIa W Cepbl. AJIUIOTPOIHBIE MOIUGUKAIIMK KHUCIOpPOJa W Cephl. XUMHUYECKHE
cBoricTBa ceprl. CepoBOOPO, CTPOCHHE, (PU3UUYECKHE U XUMHUYECKUe CBOMCTBA. OKCHIBI
Cepbl Kak TMPEJCTaBUTEN KUCIOTHBIX OKcuaoB. CepHas KucioTa, (U3HUYECKHEe U
XUMHUYECKHE CBOWCTBa (00IIME Kak MpEeICTaBUTENsl Kiacca KUCIOT U crenuduyueckue).
XHWMHYECKHE peaKlMH, Jie)Kalllie B OCHOBE MPOMBIIUIEHHOTO CI0c00a MOIyYeHUsl CepHOU
KUCIOTHL. [IpumMenenne cepHoil kucioTbl. Colii CEpHON KUCIOThI, KAU€CTBEHHAsI PEAKIUS
Ha cynbdar-uoH. HaxoxneHue cepbl W e€ coeauHEHUH B mpupoae. XHUMHUECKOe
3arpsiI3HEHUE OKPY’KaIoIEH cpeabl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JOKIH, 3arpsi3HEHUE
BO3JlyXa M BOJIOEMOB), CITIOCOOBI €ro Mpe0TBPAIICHHUS.

OO6mas xapaktepuctuka 3meMeHToB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHM OKUCIEHHUs. A30T, paclpocTpaHEeHuEe B Ipupojae, pusnueckue u
XuMuueckue cpoictBa. KpyroBopor azora B mnpupone. AMMHak, ero (usuueckue u
XMMUYECKHE CBOMCTBA, MolydeHHe U mnpumeHeHue. Conu aMMOHHMA, UX (u3HUecKkue u
XUMHUYECKHE CBOWMCTBA, MpuMeHeHne. KauecTBeHHast peakliis Ha MOHbl aMMOHHUS. A30THas
KUCIIOTa, €€ mosyueHue, Gu3ndecKkue 1 XuMUIecKne CBOWCTBa (00IIMe KaK MpeaCTaBUTENs]
KJ1acca KUcJoT U cneruduyeckue). Mcnonp3oBaHue HUTPATOB U COJIeH aMMOHHMSI B KaUeCTBE
MHUHEpAIbHBIX YI0OpeHUH. XUMUYECKOe 3arpsi3HeHNE OKPYKAIOIIEH Cpellbl COeTUHEHUSAMU
a3oTa (KHUCIOTHBIE JIOKIM, 3arps3HEHHE BO3JayXa, NOYBEl U BOA0EMOB). Docdop,

autotrponHble Monudukamuu docdopa, dusznyeckne M XUMUUYECKHe cBoMcTBa. OKcua



dochopa (V) u dbochopras kuciora, pu3ndecKkue M XMMHUECKHE CBOWCTBA, MOJyYCHUE.
Hcnonb3oBanue pochaTtoB B kKauecTBE MUHEPAIBHBIX YAOOPEHUN.

Oo6mmas xapakrepuctuka 351eMeHTOB IV A-rpynnsl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHblE  CTETEHM  OKHUCIEHUs.  YTIepol,  aUIOTPONHBIE  MOIU(UKAIINH,
pacmpocTpaHeHue B Tpupoje, (U3HYecKne H XHMHUYECKHEe CBOMCTBA. AmcopOrmms.
KpyroBopot yriaepoga B mpupoge. Okcuisl yriepoaa, ux (pU3MUEeCKUe W XUMHUYECKUE
CBOWCTBA, JCWCTBHE HAa XUBBIE OPTaHU3MBI, MOJYyYCHHE M MPUMEHEHHE. DKOJOTHUECKUE
npoOJeMbl, CBS3aHHBIE ¢ OKcuaoMm yriepoaa (IV), rumore3a 1100anbHOTO MOTEIIICHUS
KJIUMaTa, NapHUKOBBIA 3¢pdexT. YrompHas kuciaora U e€ conu, UX (U3MUECKHEe U
XUMHYECKUE CBOICTBA, MONY4YCHNE W MpuMeHeHne. KauecTBeHHast peaknus Ha KapOoHAT-
uoHbl. Mcnonp3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH M CEIHCKOM
XO35HCTBE.

[lepBoHauangbHble TMOHATHA OO0 OPraHMYECKHX BEIIECTBaX KaK O COCIUHEHUSX
yriaepona (MeTaH, 3TaH, JTWICH, AalleTHICH, STaHOJ], TJIHIEPHH, YKCYCHAas KHCIOTA).
[TpupoaHble UCTOYHUKHU YTIAEBOAOPOJOB (yroiib, MPUPOJHBIA Ta3, HEPTH), MPOIYKTHI HX
nepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [loHsATHE O OMOIOTHYECKU
BOXHBIX BEIIECTBAX: XXHpaxX, Oenkax, YrieBoJaX — W WX POJH B JKU3HMA YEIOBEKA.
MartepuasibHOE €JUHCTBO OPTaHUYECKHX M HEOPraHMYECKUX COeINHEHUI.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHUE CBOMICTBA, MOJIy4YEHHE U NPUMEHEHHE.
Coenunenust kpemHus B mpupozae. O6mme mpencrapineHuss o6 oxcuzae kpemuus (V) u
KpeMHHEBOH kucnore. CHIIMKAThl, WX HWCIOJB30BaHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxkneiimme crpouTenbHble MaTepUalbl: KEpaMUKa, CTEKIIO, IEMEHT, OETOH, KeJIe300€TOH.
[Tpobnembl 6€30MacHOTO HCIOJIB30BAHUSI CTPOUTENBHBIX MaTepHaAJOB B IOBCEIHEBHOU
YKU3HU.

Xumuueckuil IKcnepumenm:

U3ydeHue oO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIOTHI,
MPOBEJIEHUE KAaueCTBEHHBIX PEAaKIMi Ha XJIOPHU-MOHBl W HAONIOJCHHE TPU3HAKOB HX
NPOTEKAHMsI, OTBITHI, OTpAKAOINE GUINICCKIE W XUMHYECKHE CBONCTBA TraJlOT€HOB U MX
COEIMHEHUN (BO3MOXKHO HCIOJB30BaHHE BUAEOMATEPHAIIOB), O3HAKOMIJICHHE C 00pa3aMu
XJIOpUAOB (TaJOTeHHIOB), O3HAKOMJICHHE C oOOpa3laMu cepbl H €€ COCTUHEHHUSIMU
(BO3MOXKHO HCMOJB30BaHUE BUJECOMATEpPUATIOB), HAOIIOJEHHUE Tporiecca OOYTIMBaHUS

caxapa Ioj JEHUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, M3yYEHHE XUMHUYECKHUX



CBOMCTB pa30aBIIEHHOW CEPHON KHUCIIOTHI, MPOBEICHIE KaUeCTBEHHON peakuy Ha Cyibdar-
MOH U HabIIo/IeHue Mpu3HaKa e€ MpPOTEeKaHUs, 03HAKOMIICHHE ¢ (PU3UYECKUMHU CBOMCTBAMU
azota, ¢ochopa M UX COECIUHEHUH (BO3MOXXHO HCIOJIB30BAHHE BHUICOMATEPHUAIIOB),
obOpasnamu a3oTHBIX U (HochOpHBIX yAOOpeHUH, oyYeHHE, cCOOMpaHne, paclo3HaBaHUE U
U3Y4YEHHE CBOWCTB aMMHaKa, IPOBEJIECHUE KAaueCTBEHHBIX pEaKIMi Ha MOH aMMOHUS U
dochar-uoHn W HU3yyeHHWE  MOPU3HAKOB  MX  MPOTEKAHMUsS,  B3aUMOJEHCTBUE
KOHIEHTPUPOBAHHOM  a30THOM  KHUCIOTBI € ME€IpI0  (BO3MOYKHO  MCHOJIb30BaHUE
BUJICOMATEPUAIIOB), HM3yY€HUE MOJENe KPUCTAIMYECKUX pEmETOK aimMasa, rpadura,
dbyniaepeHa, O3HAKOMJIGHME C MpOLIECCOM  aAcopOlMM  pacTBOPEHHBIX  BELIECTB
aKTUBUPOBAaHHBIM yIJI€M U  YCTPOMCTBOM NpPOTHBOras3a, IOJy4eHHE, COOUpaHue,
pacro3HaBaHUE U M3YYEHUE CBOMCTB YIJVIEKMCIOrO ra3a, MPOBEICHHE KaueCTBEHHBIX
peakuuii Ha KapOOHAT M CHJIMKAT-MOHBl M M3yYEHUE MPHU3HAKOB HX MPOTEKAHMUS,
03HAKOMJICHUE c MPOAYKIHNEHN CUJIMKATHOM MIPOMBIIIJIEHHOCTH, peuieHue
AKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BaxkHeillne HeMeTalIbl U UX COETUHEHUS».

Mertanjbl U UX cOeIMHEHUS

OO0mmas xapakTepUCTHKa XMMHUYECKHX SJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU HUX
nonoxxkenusa B Ilepumonmueckorn cucrteme xumuueckux snemeHToB Jl. M. MenpeneeBa u
ctpoeHusi atoMoB. CrTpoeHMe MeTauloB. Meraminyeckas CBsSI3b W MeTaJIM4ecKas
KpUCTAJUIMYECKasd  pelIETKa. OJJNEKTPOXMMHUYECKHW  psAX  HANPSHKEHUM  METaJlIoB.
dusnueckue U XUMUYECKHE CBOMCTBA MeTaiyioB. OOmre crnocoObl MOTYYeHHUS METauIoB.
[ToHsiTHE O KOPPO3UM METAJIOB, OCHOBHBIE CHOCOOBI 3alUTHl UX OT KOppo3uu. CruiaBbl
(cTamp, 4yryH, IIOpaTIOMUHUN, OpOH3a) M UX IPUMEHEHUE B OBITY M MIPOMBIIIICHHOCTH.

[Ilenounble Metaiuibl: TmonokeHUWe B llepronnueckor cucTeMe XUMHYECKHX
anemenToB /. 1. MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXJAEHUE B pupoae. Pusnueckne
U XUMHUYECKHE CBOWCTBA (HA MmpuMepe HaTpus U Kanus). OKcuabl U TUIPOKCUIBI HATPUS U
kanud. [I[puMeHeHune menoYHbpIX METAIIIIOB U UX COCIUHEHUM.

[IlemoyHO3EMENBHBIE METAJUIBI MAarHUi M KallbLIMK: MoJjoxeHue B llepuoanueckon
cucreMe xumuueckux anemeHToB /. . MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXJECHUE B
npupoge. Dusndyeckue U XUMHUYECKHME CBOWCTBA MAarHMs W Kajnplusd. Bakuenmne
COCMHEHHSA Kalblus (OKCHI, THIPOKCHMI, coiu). KECTKOCTh BOABI M CIOCOOBI €&

yCTpaHEHHUSI.



AmomMuHuii: nonoxenue B Ilepuoanueckoit cucteme xuMuueckux snemeHTon Jl. U.
MeHngeneeBa, CTpoeHHME aTOMa, HaxOXxAeHUe B mpupoje. DU3MYECKHUEe U XUMUYECKHE
CBOMCTBa amOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCUIA U THAPOKCH]IA aTFOMUHUSL.

Kenezo: nonoxenue B lleprognueckoin cucrteme XUMUYECKHX 3jeMeHTOB J[. U.
MenzeneeBa, CTpOoe€HHE aTroMma, HaxoXJAeHHE B npupone. Puznyeckue U XUMUYECKUE
cBoiicTBa skene3a. Okcuapl, ruapokcuabl U conum xene3a (1) u xemeza (I11), ux cocras,
CBOIICTBA U MOJYYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ 00pasllaMH METaUIOB U CIUIaBOB, MX (PM3MUECKHUMH CBOWCTBAMH,
U3y4YeHUe pe3yabTaTOB KOPPO3UH METaJIIOB (BO3MOXKHO WCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHUIA KalbLIUS W HATPHsl C BOJOU
(BO3MOKHO HCHOJB30BAHUE BHJIEOMATEPUATIOB), UCCIEAOBAHUE CBOWCTB KECTKOM BOJBI,
mpolecca TOPeHus kKeje3a B KUCIOpoae (BO3MOXKHO HCIONIb30BAaHUE BHIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUs KAYECTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KaJbIHs, aJIFOMUHUS,
nuHka, skeme3a (II) m sxemesa (), menu (1), HaGmrOAeHWE W OMNHCAaHHWE IPOIIECCOB
OKpAIllMBaHUS TUIAMEHW WOHAMH HATPHS, KaJdusd M KalbIHs (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEpPHUAJIOB), HCCJIEeN0BaHUE aM(OTEpHBIX CBOMCTB THAPOKCUIA AIIOMUHUS U
TUAPOKCHIA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/lay 1o TeMe «BaxHelue Meraibl
U UX COCTUHCHHUSI.

XHuMHS M OKPY KA0LIAs cpeaa

BemecrBa u Marepuanbl B IIOBCEIHEBHOM JKM3HM 4esloBeKa. besomacHoe
UCTIOJIb30BAHME BENIECTB M XMMHUYECKHX peakuuid B ObiTy. IlepBas momomp mpu
XUMHUYECKHUX 05KOTaX U OTPABIICHUSIX.

XuMHYeckoe 3arps3HeHHe OKpysKawolled cpelabl (mpenenabHas —JA0MyCTUMAst
KOHIIEHTpalus BemiecTs, ganee — [1JIK). Ponb xumuu B pemieHun 3K0JIOTHUECKUX POOIIeM.

Xumuueckuii IKCnepumenm:

U3ydeHHe O0Opas3loB MaTepHalioB (CTEKJIO, CIUIaBBl METAJJIOB, IOJMMEPHBIC
MaTEepHAIIbI).

Mesicnpeomemnnie ceéa3u

Peanuzanus MeXnpeIMeTHBIX CBA3€d TMpU HU3YyYeHHUH XUMHM B 9 Kiacce

OCYHICCTBIIAACTCA YCPEC3 HUCITIOJIB30BAHUC KaAK O6HII/IX C€CTCCTBCHHO-HAaYUYHBIX HOHSITI/If/i, TaK U



HNOHSTHM, SBISIOIUXCS CUCTEMHBIMH JUISL OTAEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOIO
IUKIIA.

OO0mie ecTrecTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIM (DAKT, TUIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, KJIacCU(pUKAIMs, [EePUOJUYHOCTb, HAOJIOJIEHHE, OSKCIIEPUMEHT,
MOJIETUPOBAHNUE, W3MEPEHHE, MOJENb, SBJICHUE, NApPHUKOBBIA 3(PQPEKT, TEXHOJIOTHus,
MaTepHuabl.

®usuka: marepusi, aToOM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIWJ, H3OTOIIBI,
PaZvoOaKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUH 3apsf], NPOBOJHHUKH, MOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (OTOZIEMEHT, BEIIECTBO, TEI0, 00BEM, arperarHoe COCTOSIHHUE BEIECTBa,
ra3, pacTBOp, paCTBOPUMOCTh, KpUCTAJIMUECKas peIETKa, CIUIaBbl, (PU3MUYECKUE BEIMYUHBI,
eIMHUIIBl U3MEPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, TUIaHEeTHI, 3BE3/1bI, ColHIIE.

buonorus:  ¢gorocunTe3, npixaHue, Ouocdepa, -HKOCUCTEMA, MHUHEpAIbHbBIE
yI10OpeHHsI, MUKPOIJIEMEHThI, MaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBRA.

I'eorpacdusi: atmocdepa, rugpocdepa, MHHEpanbl, TOPHbIE MOPOABI, IOJE3HBIE

HCKOITaCMBbIC, TOIIIINBO, BOJAHLIC PCCYPCEHI.



INVIAHUPYEMBIE PE3YJIIbTATBI OCBOEHHWSI TIPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUS

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3YNbTaThl OCBOCHHS MPOTPAMMbl OCHOBHOT'O OOIIEro OOpa30BaHHMS
JOCTUTAIOTCS B XOJI¢ OOyYeHHS XHMHH B CIWHCTBE Y4YeOHOM M BOCIUTATEIbHOU
JESATSIIBHOCTH B COOTBETCTBHUH C TPAJUIMOHHBIMH POCCUHCKHMH COIIMOKYJIBTYPHBIMH H
JyXOBHO-HPABCTBECHHBIMHU IICHHOCTSIMH, TPUHATBIMUA B OOIIECTBE MpaBUIaMH U HOPMaMH
MOBEJICHHUSI M CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMATU3AINN
00ydJaromuxcs.

JIMIHOCTHBIC PE3yIbTATHl OTPAKAIOT TOTOBHOCTH 00YJAIONINXCSI PYKOBOCTBOBATHCS
CUCTEMOM IMMO3UTHUBHBIX IICHHOCTHBIX OPHEHTAIIMA M PACIIMPEHUE OIBITA JCATEIHPHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YACTH:

1) NnaTpMOTHYECKOT0 BOCTIMTAHMS

[ICHHOCTHOTO OTHOLICHHUS K OTCYCCTBCHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJICJIMI0, TTOHMMAHMs 3HAYCHUsS XMMHUYECKOW HayKH B YKU3HH COBPEMEHHOI'O
o0I1ecTBa, CIIOCOOHOCTH BIIAJCTh JIOCTOBEPHON MH(OpPMAIUEH 0 TepeIOBBIX JTOCTHKCHHUIX
U OTKPBITUSAX MHUPOBOW U OTEYCCTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHMSIX
00 ycTpoHCTBE MUpa U OOIIECTBA;

2) TPaKIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUSA O COI[MAIBHBIX HOPMaX U MPaBHJIaX MEKIUYHOCTHBIX OTHOIICHHUN B
KOJIJICKTHBE, = KOMMYHHUKATHBHOW  KOMIICTEHTHOCTH B  OOINECTBEHHO  IOJIE3HOM,
y4eOHO-HCCICA0BATEILCKON, TBOPUECKOW M JIPYIMX BHUAAX JAEITEIbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOM COBMECTHOM JIEATEILHOCTH IPH BBIMOJHEHUN y4eOHBIX, IMO3HABATEIbHbIX
3a/a4, BBIMOJIHCHUM XUMHUYECKHUX OKCIICPUMEHTOB, CO3JaHUU Y4COHBIX IMPOCKTOB,
CTPEMJICHHS K B3aWMMOIIOHMMAHHWIO W B3aWMOIIOMOIIM B TIpoIlecce J3TOH ydeOHOU
JeSITEILHOCTH, TOTOBHOCTH OIIEHHBATh CBOE MOBEJACHHME M MOCTYIKH CBOMX TOBApHINEH C
MO3UIIMHA HPABCTBEHHBIX M IMPABOBBIX HOPM C YUETOM OCO3HAHUS MOCICACTBUHN MOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHMS

MHUPOBO33PCHUCCKUE TMPEJCTABICHUS O BCIIECTBE M XHUMHUYECKOW PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIIOIINE OCHOBY JJIS

IMMOHUMAaHUA CYHIHOCTH Hay‘lHOfI KapTUHBI MHpPaA, TMIPCACTABJICHUA 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BHUTHUS MPHPOJIBI, B3aMMOCBA3SIX UYEIOBEKa C MPHUPOJHON CpemoH, o
POJIM XUMHH B TO3HAHUM ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIC HA MOJYY€HNE HOBBIX 3HAHUN MO XMMHH,
HEoO0XoaAuMble A1 OOBSICHEHMsI HaONIOAAaeMbIX MPOLECCOB M SIBICHUN, MO3HABAaTEIbHOH,
UHPOPMAIIMOHHOW W YUTATEIBCKOW KYIBTYPBI, B TOM YHCJIE HABBIKOB CaMOCTOSTEIHHOU
paboThl ¢ y4yeOHBIMH TEKCTaMH, CIPABOYHOM JMTEPATYpOH, NTOCTYHNHBIMHU TEXHUYECKHUMHU
cpeacTBamMu WH(GOPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K 0OYUEHUIO M MO3HAHMIO, JTF0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh
K caMo00pa30BaHMIO, NMPOEKTHOM M HCCIIEOBATENbCKON AEATEIBHOCTH, K OCO3HAHHOMY
BHIOOpY HAIPaBICHHOCTH M YPOBHS O0YUYCHHS B JATbHEHIIIEM;

4) opMupoBaHHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH >KH3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO,
YCTaHOBKM Ha 370pPOBBIN 00pa3 >KU3HU, OCO3HAHUE IOCJIEJICTBUI M HENPUSITHE BPEIHBIX
npuUBBIYEK (YHOTpPEOJIEHUS aJIKOT0JIsl, HAPKOTHKOB, KYpPEHHUs), HEOOXOAUMOCTU COOIIOICHUS
npaBui 6€30MaCHOCTH IPU OOpallleHUU C XMMUYECKHMMHU BEIECTBAMH B OBITY U peajbHOU
KU3HU;

5) Tpya10BOr0 BOCIHTAHUS:

MHTEpEC K TNPAKTUYECKOMY H3YYEHHUIO Mpodeccuid M TpyAa pazIudyHOro poja,
YBOKEHUE K TPYAy M pe3ylbTaTaM TPYIOBOU NEATEILHOCTH, B TOM YHWCIIE Ha OCHOBE
OPUMEHEHHs] TPEeIMETHBIX 3HAaHUW 1O XHWMHUHM, OCO3HAHHBIM BbHIOOP WHAMBUIYaJIbHOU
TPAaEKTOPUHU MPOJOIHKCHHS 00pa30BaHUs C YIETOM JIMYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH
K XUMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, ycmemHoi mnpodeccCHoHaTbHON
NeSITEIbHOCTH U Pa3BUTHUSA HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalTUPOBATHCS B
npodeCCHOHALHOM cpeie;

6) K0JIOrHYeCKOr0 BOCIIUTAHUS

HKOJIOTUYECKH IIeJieco00pa3HOe OTHOIICHHE K MPHPOJIe KaK MCTOYHUKY >KM3HH Ha
3emJie, OCHOBE €€ CYIIECTBOBaHMsI, TIOHUMaHUeE IIEHHOCTH 3/I0pOBOTO U Oe30macHoro oopasza
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MYECKOMY U TICUXHUYECKOMY
3JI0POBBIO, OCO3HAHME LIEHHOCTU COOIOICHUS MPaBHII O€301MacHOr0 MOBEACHHS TPU paboTe
C BEILIECTBaMH, a TAK)KE B CUTYAIUSIX, YIPOXKAIOIIUX 3I0POBBIO U KU3HU JIIO/ICH;

CIOCOOHOCTH MPUMEHSATH 3HAHHMS, TOTyYaeMble IPU U3yYCHUH XUMUH, ISl PEIICHUS

3a/1a4, CBS3aHHBIX C OKPYKAIOUIEH NPUPOAHOW CpEeNoM, [UIs TIOBBIMICHHUS YPOBHSA



AKOJIOTUYECKOU KYJIBTYpPbl, OCO3HAHUS TNI00ATBHOTO XapaKTepa SKOJOTHMUECKUX MPpooiieM U
MyTel MX PEIICHUS MOCPEICTBOM METOJIOB XUMHH, SKOJOTHYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B ITO3HABATEIBHOM, KOMMYHUKATUBHON U COUUAIBHON TPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocrtaBe meTtanpeamMeTHBIX pe3ybTaTOB BBIACIAIOT 3HAUUMbIE ISl (POPMUPOBAHUS
MHPOBO33pCHHS OOIeHAyYHbIE TMOHATHUS (3aKOH, TEOpHUs, NPHUHIUI, THUIOTe3a, (akKT,
CHUCTEMa, MPOIIECC, SKCIEPUMEHT U JPYroe.), KOTOpble HCHOJB3YIOTCSI B €CTECTBEHHO-
HAay4YHBIX y4YeOHBIX MpeaMeTax W TO03BOJSIOT Ha OCHOBE 3HAHWW M3 ITHX MPEIMETOB
dbopMHUpOBaTh MPEACTABICHHE O IICJIOCTHONH HaydyHOW KapTHHE MHpa, W YHUBEpCAJIbHbIE
yueOHbIe JEeUCTBUS (MO3HABaTENbHbIE, KOMMYHHKATUBHBIC, PETYJSITUBHBIC), KOTOpPHIC
obecrnieunBaroT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIPHOMY IUIAHHPOBAHHIO M
OCYIIIECTBIICHUIO YUeOHOMU JeATETLHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUS

ba3oBble JJoruueckue AeMcCTBU:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS MPU OCBOCHUM 3HAHUM:
pacKpbhIBaTh CMBIC XHMHYECKHUX TIMOHATHH (BBIACIATH WX XapaKTepHbIE TPHU3HAKH,
yCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMHU TIOHSITHUSAMH), HCIOJB30BaTh TMOHATHSA IS
OOBSICHEHUSI OTIEIbHBIX (DAKTOB W SBJIICHUH, BBIOMpATh OCHOBAHHUS WM KPUTECPUU IS
KJIaCCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUUECKUX PEAKIUN, YCTaHABIUBATh TPUYHMHHO-
CJICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMH H3YUYCHHUS, CTPOUTH JIOTHYCCKHE PACCYXKIACHHUS
(MHAYKTUBHBIE, IETYKTUBHBIE, IO aHAJIOTHUH ), JIeJaTh BEIBOABI U 3aKITIOUCHUS,;

YMEHHME TIPUMEHSATH B  MpoOIlecCe IO3HAHUS  TOHATUS  (MpEeAMETHbIE U
MeTanpeaAMETHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, MCIOIb3yeMblE B XUMHH,
npeoOpa3oBbIBaTh IMIMPOKO TMPUMEHSEMbIE B XHUMHH MOJICIbHBIE TPEACTaBICHUS —
XUMUYECKHA 3HAK (CHMBOJI 3JIEMEHTAa), XMMHUYecKas GopMmysa U ypaBHECHHUE XUMHUYCCKOU
peakIuu — TpPU pelIeHUH Y4eOHO-TO3HABATENbHBIX 3a/lad, ¢ YYETOM ITHX MOJEIBbHBIX
MPEJCTABICHUN BBISIBIATH M XapaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKUA H3y4aeMBbIX
00BEKTOB — XHMMHYECKHX BEIIECTB M XUMHUYECKHX PEaKIHUi, BBISABIATH OOIIHE
3aKOHOMEPHOCTH, NPUYMHHO-CICICTBEHHbIC CBA3M W MPOTUBOPEUHMS B H3Y4aEMbIX

nponeccax m sABJICHUAX.



Ba3oBble ncciienoBarebcKue AeiCTBUSA:

YMEHHUE UCIO0JIb30BaTh MMOCTABIEHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS,
a TaKkXKe B KayeCTBE OCHOBBI JUIsi ()OPMHUPOBAHUSI TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETEHHE OIbITa 1O IUIAHUPOBAaHUIO, OpraHu3allid U I[POBEICHHUIO
YUYEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM Ipoliecca, CaMOCTOSTEIHHO
IIPOrHO3UPOBATh €r0 Pe3ysbTar, POpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI MO pE3yJbTaTaM
MPOBEJIEHHOTO OIBITA, UCCIIE0BAaHNUs, COCTABIATh OTUET O MpoIeTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

YMEHUE BBIOMpPATh, aHATU3UPOBATh U UHTEPHPETUPOBATH UHOOPMALIUIO PA3IUYHBIX
BUJIOB U (POPM MPEACTABICHUS, MTOTYyYaEMYIO U3 PA3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISpHAs
JUTEpaTypa XMMHYECKOrO COJAEpKaHMs, CIpaBOYHble MocoOus, pecypcel WHTepHeTa),
KPUTHUYECKH OLIEHUBATH MMPOTUBOPEUYMBYIO M HEJIOCTOBEPHYIO MH(POPMAIIHUIO;

YMEHUE TPUMEHITh pPa3IU4YHbIE METOJbl W 3ampoCchl MpPHU TOUCKE U OTOOpe
uH(GOPMAIIMU U COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX ISl BBIMOTHEHHS Y4€OHBIX U
MO3HABATENbHBIX 3aJad  OMNPEACIIEHHOTO THIA, MPHOOPETeHHE OIbiTa B  00JacTH
UCIIOJIB30BaHMs MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYpPOU
AKTUBHOTO HCIIOJIb30BaHUSI PA3JIMYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOSITENILHO BHIOUpATh
ONTUMaIbHYIO (GOpMY TIpeACTaBICHUS HHPOPMAIIUU U WLTFOCTPUPOBATH PEIIacMbIe 3a1auu
HECJIOKHBIMU CXeMaMHU, IMarpaMMaMu, ApyruMu popmMamMu TpaduKi U UX KOMOMHAIIUSIMY,

YMEHHUE UCIO0JIb30BaTh U aHAJTU3UPOBATh B Mpolecce yueOHON U UcCIea0BaTENbCKON
NESITENHHOCTH WH(GOPMAIMIO O BIMSHUUA TPOMBIIUICHHOCTH, CEIbCKOIO XO35iWCTBAa U
TPAHCIIOPTA HA COCTOSIHUE OKPY>KaroIEel MPUPOTHON Cpeibl.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIe eiiCTBUA:

yMEHHUS 33JaBaTh BOMNPOCH! (B XojA€ auamora M (WIM) JUCKYCCHHM) IO CYIIECTBY
o0OcyxaeMoil Tembl, (OPMYIHPOBATH CBOM NPEIOKEHUS OTHOCUTENIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a7a4H;

YMEHUS TPEJICTABIISTh MOJYyYEHHBIE PEe3yIbTaThl MO3HABATEIHHOU ACATEIHLHOCTH B
YCTHBIX Y THCbMEHHBIX TEKCTaX; JellaThb MPE3EHTAlMI0 pe3yJbTaTOB BBINOIHEHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1TabopaTOpHOTO OmbITa, JabopaTopHOW paboThl  TO

UCCIIEZIOBAHUIO CBOMCTB BELIECTB, YUEOHOIO MIPOEKTA);



yMEeHHS  y4eOHOTO  COTPYJHHYECTBA CO  CBEPCTHUKAaMH B  COBMECTHOM
MO3HABATEIBHOW W HCCIENI0BATEIbCKOM NEATENTbHOCTH TMPU PEIICHUH BO3HUKAIOIIMX
npobieM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB M COTJIACOBAHHS TMO3WIUH (0OCYXACHHUS,
OOMEH MHEHHUSMH, «MO3TOBbIE€ IITYpPMbI», KOOpPJIWHAIUS COBMECTHBIX JICHCTBHIA,
OIpeJIeJIEHNE KPUTEPHUEB MO OLICHKE KAYECTBA BHINOJIHEHHOW pabOThl U APYTHE).

PeryasiTuBHBIEe yHUBEpPCAJbHbIE YUeOHbIE TeiiCTBHS:

YMEHHE CaMOCTOATEIbHO ONPENENATh IIed  JIEATEIbHOCTH, IUIAHHUPOBATh,
OCYIIECTBIISITh, KOHTPOJMPOBaTh W TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeTbHOCTh, BBIOMpaTh Hanboiee 3(G(EeKTUBHBIC CIOCOOBI pEHICHUS YYEOHBIX W
MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIEHO COCTABIISTH WM KOPPEKTHPOBATH MPEITOKEHHBIN
QITOPUTM JICHCTBUI TPH BBITTOJTHCHUHU 3aJIaHWKA ¢ YIETOM TOJYYCHHUS HOBBIX 3HAHHUHA 00
M3Yy4aeMBIX OOBEKTaX — BEIIECTBAX W PEAKIIHIX, OIEHWBATh COOTBETCTBHE MOIYyYEHHOTO
pe3ynbTara 3asBICHHOW IIEJM, YMEHHE WCIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI,
npeJuTaraeéMble B YCIIOBUH 33/1aHUH.

MNPEIMETHBIE PE3YJIBTATDI

B cocTtaBe mpeaMeTHBIX pe3yJabTaTOB MO OCBOEHHUIO OOS3aTENBHOIO COJEPIKAHMUS,
YCTaHOBIIGHHOTO JaHHOW (enepanbHOi pabodeil MporpamMMol, BBIAEISIOT: OCBOCHHBIC
oOydJaImuMHcS HAay4dHbIe 3HAHUS, YMEHHUS MU CIOCOOBI JNEWUCTBHM, crienuduueckue s
peIMETHON o0macT «XHUMHUS», BUABI ACATEIHHOCTH 10 MOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEPIIPETAIINHN, MPeoOpa30BaHUI0 U TMPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX M HOBBIX
CUTYaIHsX.

K koniy oOydyenuss B 8 kJjiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUM:

o pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHUX IIOHSTHIH: aroMm, MOJICKYyJa,
XUMUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOpPOIHAS U
HEOJTHOPOJHAsI), BAJEHTHOCTh, OTHOCHTEIbHAs aTOMHAs W MOJCKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi JIOJII XUMHUYECKOTO dJIEMEHTa B
COCIIMHEHUH, MOJISIPHBIH 00BEM, OKCH/I, KHCIIOTA, OCHOBaHHUE, COJTb,
AIIEKTPOOTPHUIIATEIILHOCTh, CTEIICHb OKWCIICHHS, XUMHUYECKas peakius, Kiaccupukanus
peaKIuii: peakiuy COCIUHCHUS, PEaKIMH Pa3JI0XKEHUs, PEaKINH 3aMEIIEHUs, PeaKluu
oOMeHa, PK30- W JHJOTEPMHUYCCKUE PEAKINH, TETUIOBOW 3(PQeKT peaxiuu, sSaApo aToMa,

DJIGKTPOHHBIA CJIOW aTtoMa, aToMHas OpOWTallb, paguyc aToma, XHMHYECKas CBs3b,



HOJIIpHAs. U HENOJIApHAs KOBAJIEHTHAs CBS3b, MOHHAS CBSI3b, MOH, KATMOH, AHUOH, PacTBOD,
MaccoBasi 1011 BellecTBa (MPOLIeHTHAs: KOHIIEHTPAIHsI) B pacTBOPE;

o WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKHX MOHITHI U IPUMEHSATh
9T MOHSTHS NIPU ONKMCAHUU BEIIECTB U UX ITPEBPALICHUI;

o UCIOJIb30BATh XUMHUYECKYIO CUMBOJIUKY JUIsl COCTABIIEHUS (POPMYJI BEIIECTB U
YPAaBHEHUH XUMHUYECKUX PEAKIUM;

o OTpEJeNIATh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OWMHApHBIX COEJIMHEHHUSX,
CTENIEHb OKHCJIEHUS 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAIUICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KIIACcCy COeIMHEHUH Mo dopMynaM, BUJ XUMUYECKOUN CBA3U (KOBaJeHTHAs
Y MOHHAs) B HEOPraHMYECKUX COETMHEHUSIX;

o packpbiBaTh cMbIch  [lepmoamueckoro 3akona J[. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJAMYECKON 3aBHCUMOCTH CBONCTB XUMHUYECKHX
AJIIEMEHTOB OT MX IOJIOKEHMs B l[leprogmdeckoil cucteMe, 3aKOHOB COXPAaHEHMSI MAacChl
BEILIECTB, IOCTOSIHCTBA COCTABa, AaTOMHO--MOJIEKYJISIPHOTO YYEHUs, 3aKOHAa ABOTaapo;

o OMMCHIBATh U XapaKTepu3oBaTh TabmnuHyro Gopmy llepuoandeckoii cuctemsl
XUMHUYECKUX 3JEMEHTOB: pa3iMuyaTh MOHATUS «TJaBHas mnoarpynmna (A-rpymnma)» Hu
«mmobounass mnoarpynna (b-rpynma)», wanele u Oonblive TEPUOABI, COOTHOCUTH
o003HaueHusi, KoTopble uMeroTcs B Tabnuue «llepuoanueckas cucreMa XMMHUYECKHX
anemeHToB J[. WM. MeHneneeBa» C YHUCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps]l Aapa, 001ee YUCIIO IEKTPOHOB U paclpeiesieHre
UX I10 3JIEKTPOHHBIM CJIOSM);

o KJaccu(pUUIMpPOBAaTh XUMHUYECKHE JJIEMEHTBhI, HEOPraHWYECKHE BELIeCTBa,
XUMHUYECKHE peakuuu (10 YMCIy U COCTaBy YYacTBYIOUIMX B pEaKIMH BEIIECTB, IO
TerioBoMy 3P dekry);

o XapaKTepu30BaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJACCOB, MOATBEpPXAas OMUCAaHUE MPUMEPAMH MOJIEKYJSIPHBIX YpaBHEHHI
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

o IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH MPOTEKAHMSI XUMUYECKUX MPEBPALIEHUI B pa3JINYHBIX YCIOBUSIX;

o BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYEO M MOJIIPHYIO MaccChbl BELIECTB,
MacCOBYIO JIOJII0 XHMMYECKOTO 3JIEMEHTa MO (opMylie COEIWHEHHUS, MACCOBYIO JIOJIO

BEILECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKIIH;



o MPUMEHATh OCHOBHBIE OIEPALIMM MBICIUTEIBHONW NIESITEIbHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHNe, CHUCTEMaTH3allMl0, KIAcCU(UKAINIO, BbISBICHUE
NPUYUHHO--CJICACTBEHHBIX CBSI3€M — 11 M3YYEHHS CBOMCTB BEIIECTB M XUMHUYECKHX
peakuuid, eCTEeCTBEHHO-Hay4YHbIe METOJbl TIO3HaHUS — HaONoJeHue, H3MEepeHHe,
MOJICIUPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN);

o CJIeIoBaTh MpaBWJIaM IOJIb30BAaHUSI XMMHUYECKOW MOCYIO0N M J1a00paTOpHBIM
o0opyZoBaHMEM, a TakkKe IMpaBuiaM oOOpalleHHus C BelIeCTBAaMH B COOTBETCTBUHU C
WHCTPYKIHUAMH IO BBIMOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB MO MOJTYYECHUIO U
coOMpaHMIo Ta3000pa3HBIX BEIIECTB (BOAOPOJAa U KUCIOPO/A), IPUTOTOBICHUIO PACTBOPOB
C ONpENENEHHOW MacCOBOM NIOJIE pacTBOPEHHOIO BEUIECTBA, IJIAHUPOBATh W MPOBOJUTH
XUMHUYECKHUE SKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIOT C TOMOIIBIO
MHAUKATOPOB (JJaKMYycC, (peHon(TanenH, METUIIOPAHK U IPYTHE).

K xonmy obOyuenus B 9 kJjacce mpeaMeTHbIE pPe3ysibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

o PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHN: XUMUYECKUM IJIEMEHT,
aToM, MOJIEKYJa, HWOH, KAaTHOH, AaHWOH, IIPOCTOE BEUIECTBO, CII0)KHOE BEIECTBO,
BaJICHTHOCTb, JJICKTPOOTPHUIATEILHOCTh, CTENEHb OKUCICHUS, XWUMHUYECKas peakius,
XUMUYECKasi CBs3b, TEIUIOBOM HS(PGEKT peakiuu, MOJib, MOJSAPHBIA 00BEM, pacTBOD,
ANEKTPOJIUTHI, HERJIEKTPOIUTHI, SIEKTPOIUTUYECKAs IUCCOLUALNS, PEAKUUU HOHHOTO
oOMeHa, KaTamu3aTop, XMMHUYECKOe pPaBHOBECHE, OOpaTuMble MU HEOOpaTUMBIE PEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIECHUE U
BOCCTaHOBJICHHE, AJUIOTPOIHsI, aM(POTEPHOCTh, XUMHUYECKasi CBsI3b (KOBaJICHTHAsl, MOHHAS,
MeTaJUIM4ecKas), KpUCTaUIM4ecKas peHETKa, KOppOo3us METAIJIOB, CILIABbl, CKOPOCTb
XUMHYECKOU PEeAKIIUH, IpeaesbHO AonmycTuMas koHueHnTpanus [IJIK Bemectna;

o WJUTFOCTPUPOBATH B3aMMOCBSI3bh OCHOBHBIX XUMUYECKHUX MOHATUIN U IPUMEHSThH
ST MOHSTHS NIPU ONMKMCAHUU BEILIECTB U UX MPEBPAICHUN;

o WCIIOJIh30BaTh XUMUYECKYIO CUMBOJIUKY JIJII COCTABJICHUS (POPMYJ BEIIECTB U
YPAaBHEHUN XUMHUUYECKUX PEAKLUM;

o ONpEeNIeNsATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JTUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy
coenmMHEeHUNH 1O QopMylaM, BHUJ XHUMHYECKOW CBsI3M  (KOBAJICHTHAs, WOHHAasi,

MeTaJ'IJ'H/I‘IGCKaSI) B HCOPraHMYCCKUX COCAMHCHUAX, 3apAd MOHA I10 XUMHUYECKOM (bOpMYHC,



XapakTep Cpeasl B BOJHBIX  pAacTBOpax HEOPTraHMYECKUX  COCOUHEHHH,  THII
KPUCTAITUYECKON PEHIETKH KOHKPETHOT'O BEIIECTBA;

o packpsiBaTh cmbica llepuogmueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAaHHE: OMHMCHIBAaTh M XapaKTEepH30BaTh TaOIUYHYIO (Hopmy
[lepronnyeckold CHUCTEMBI XUMHUYECKHX OJIIEMEHTOB: pa3INyYaTh TMOHITHA «TJIaBHAS
noarpynna (A-rpynma)» u «mobouyHas mnoxarpymnmna (b-rpymma)», Mamaeie u OoJbiine
NEePUOJbl, COOTHOCUTh 00O03HAUEHUS, KOTOpbIE HMMEIOTCS B IMEPUOAMYECKON Tabiuie, ¢
YHCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsiz
a1pa, o0IIee YHCIIO AIEKTPOHOB U paclpeie]IeHUE UX MO AJIEKTPOHHBIM CIIOSIM), OOBSCHATD
o0ImIre 3aKOHOMEPHOCTH B M3MEHEHHWU CBOMCTB DJIEMEHTOB M WX COCAMHEHUU B TMpejaesax
MaJIbIX TEPUOJIOB U TTIABHBIX MOATPYIII C YYETOM CTPOCHUS UX aTOMOB;

J KJaccu(pUIMpPOBaTh XUMHUYECKHAE DJIEMEHTHI, HEOPTaHWYECKHE BEUIECTBA,
XUMHYECKUE peaknuu (10 YHCIy W COCTaBy Yy4YacCTBYIOIIUX B PpEAKIUU BEIIECTB, IO
TEII0BOMY 3(ppeKTy, 10 U3MEHEHHUIO CTETIeHEN OKUCICHHS XUMUYECKUX DJIEMEHTOB);

o XapaKTepu3oBaTh (ONMUCHIBaTh) oOOHIME U cleuudUUecKkue XHUMHUYECKUE
CBOICTBAa TMPOCTBIX M CIOXHBIX BEIIECTB, TMOATBEpPXkAas OIMUCAHUE NpPUMEpaMu
MOJICKYJISIPHBIX M HIOHHBIX YPAaBHEHUN COOTBETCTBYIONIUX XUMUYCCKUX PEAKIIHIA;

J COCTaBJISITh yPaBHEHHSI DIIEKTPOTUTHUECKON AMCCOIMANNN KHUCIIOT, MIEI0Yeh
U COJIeH, TOJIHBIE M COKpall€HHbIE YPABHEHHS pPEaKUUi HOHHOIO OOMEHa, ypaBHEHUS
PEaKIuii, MOATBEPKAAIONINX CYIIECTBOBAHHE TEHETHYECKOH CBS3M MEXKIY BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

J pacKkpeIBaTh ~ CYHNIHOCTh  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHHA
MIOCPENICTBOM COCTaBIICHUS SJICKTPOHHOTO OajaHca dTHX PeaKInii;

J NPOTHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TMPOTEKAHMS XUMHUECKUX MTPEBPALICHUN B PA3IMYHBIX YCIOBUSIX;

o BBIYHCIISITh OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa MO (opMyJe COSAUHEHUS, MACCOBYIO IOJIO
BEIIECTBA B PaCTBOPE, MPOBOUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEAKIINN;

. co0mo1aTh MpaBWiia TMOJb30BAHUA XUMHUYECKOW MOCYI0M M Jab0paTOpHBIM
o0opymoBaHMEM, a TakXKe TMpaBWia OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIMSIMH TIO BBITIOJTHCHHIO JIA0OPATOPHBIX XHMHUYECKHUX OIBITOB IO TMOJYYEHUIO U

COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHUAKA U YTIIEKHUCIIOTO Ta3a);



o MPOBOJIUTh PEAKIUHU, MOATBEPXKAAIONINE KaueCTBEHHBIM COCTAB pPa3IUUYHBIX
BEIIECTB: PACMO3HABAThH OIMBITHBIM MYTEM XJIOPUI-, OpOMUI-, HOIUA-, KapOoHaT-, (hocdar-,
CUJIMKAT-, Cylb(at-, THAPOKCUA-UOHBI, KATHOHBl AMMOHHUSI U MOHBI U3YYEHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

o MPUMEHATh OCHOBHBIC OIEPALMM MBICIUTEIBHOW AESITEIHbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3alIUI0, BBISIBIICHUE MPUYUHHO-CIEACTBEHHBIX
CBs3€H — JUIsl M3yYeHHUs CBOMCTB BEIECTB U XMMHUYECKHX PEaKlUi, eCTECTBEHHO-HAYYHbIE
METO/bI TIO3HAHUS — HAOIIOJIEHUE, U3MEPEHHUE, MOICIUPOBAHUE, SKCIIEPUMEHT (peabHbIN 1

MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE 8 KJIACC

KoanuecTBo yacoB DJIEKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3aesioB U TeM NPOrPAMMBbI Konrpoa lpaxru  (unpposeic)
Bcero bHEIE yecKHe oOpa3oBaTe/IbHbIE
padoThI pa6oTsl  pecypchl
Paszgea 1. [lepponavyajibHbIe XMMUYECKHE MIOHSTHS
XuMuUs — BaxkHasi 00J1aCTh €CTECTBO3ZHAHUS U bu6amnoreka [JOK
1.1 . 5 2
NPaKTHYECKON JCATEIILHOCTH YeIIOBEKa https://m.edso0.ru/7f41837c
bu6anorexa IIOK
1.2 B 15 1
CHICCTBA T XHMITICCIHE pearkdit https://m.edsoo.ru/7f41837c
Hroro 1o pazaery 20
Paspnen 2. BaxHeiinue npeacTaBuTe 1M HEOPraHUYECKHX BeleCTB
bub6mmoreka [IOK
2.1 B .K L 6
osayx. Kucuiopox. onstre 06 oxeuax https://m.edso0.ru/7f41837c
bu6anorexa IIOK
2.2 B 1 8 1
OAOPOALIOHTHE © KHCHOTAX H COAX https://m.edso0.ru/7f41837c
bu6 OK
2.3 Bona. PactBopsr. [TonsiTue 06 ocHOBaHUsAX 5 1 1 htI/tIp;I:I/{/(r);.ceI:scI)_E).ru 17§41837¢
54 OCHOBHBIE KJIACChl HEOPTAaHUYECKHUX 11 1 1 bubmuoreka [IOK
' COEIMHCHUI https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 30

Paspnea 3. Ilepuoanyecknii 3axoH u llepuoanueckas cucrema xumnyeckux 3jiemeHToB /[. . MenneneeBa. Ctpoenne



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

aToMOB. XMMHUYeCKas CBA3b. OKUCIUTEILHO-BOCCTAHOBUTE/IbHbIE PEAKIMHU
[Tepunognueckuit 3akoH u [lepuoguueckas

3.1 CHCTeMa XUMHYECKHX dJ1eMeHToB [[. U. 7
Mennene-eBa. CTpoeHue atoma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

3.9 Xummdeckas cBI3b. OKHCIMTEIBHO- 8 1 bu6anorexa LIOK
' BOCCTaHOBMTEJIbHBIC PEAKIIUU https://m.edsoo.ru/7f41837c
Hroro no pasaen 15 bubmorexa TOK
pasacy https://m.edsoo.ru/7f41837¢c
buo K
Pe3epBHOE Bpems 3 1 nommorexa 10

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5

https://m.edsoo.ru/7f41837c
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9 KJIACC

KoJyan4yecTBO 4acoB DJIeKTPOHHBbIE
Ne
° HanmeHoBaHue pa3ieoB U TeM MPOrpaMMbl Kontpoas  Hpakrid  (HGpPoBbie)
n/n Bceero HbIe ecKHe oOpa3oBaTe/ibHbIE
padoThI padoThI pecypchl
Pazgen 1. BemecTBO M XUMHYeCKHEe peaKIUuU
IToBTOpenue u yriayOlieHHEe 3HAHUI OCHOBHBIX bubmorexa HOK
1.1 P yry 5 1 https://m.edsoo.ru/7f41
pa3nenoB Kypca 8 Kiacca
a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX bubmorexa TIOK
1.2 U P 4 https://m.edsoo.ru/7f41
peartt 2636
DIIEKTPOIUTHYECKAS JUCCOLIMALINS bubmorexa TIOK
1.3 P . HHATIH. 8 1 1 https://m.edsoo.ru/7f41
XUMHYECKHE PEaKIIUM B pacTBOpax
a636
Htoro no pazneny 17
Pasznea 2. Hemeranibl 1 HX cOeAMHEHHS
OO01asa XxapakTepUCTUKA XUMHUYECKAX bubmmorexa HOK
2.1 . P P 4 1 https://m.edsoo.ru/7f41
sanemeHToB VIIA-rpynmel. I"anorenst
a636
OO01asa XxapakTepuCcTUKA XUMHUUECKAX bubmorexa HOK
2.2 - P p . 6 https://m.edsoo.ru/7f41
anemeHTOB VIA-rpynmel. Cepa u e€ coenuHeHus 2636
2.3 OO01as XapakTepUCTHKA XUMUIECKUX 7 1 bu6mmotexa [IOK
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https://m.edsoo.ru/7f41a636

anemeHToB VA-Tpymibl. A30T, hochop u ux
COCITMHCHHUS

https://m.edsoo.ru/7f41
a636

O6ma;1 XApPAKTCPUCTUKA XUMHUYICCKUX

bubnmoreka [IOK

2.4 anemMeHToB |V A-rpynmsl. Yriepon u KpeMHHN U 8 https://m.edsoo.ru/7f41
WX COEIUHEHUSI a636
Hroro mo pazaery 25
Pa3nen 3. MeTaiibl U UX COeTUHEHUS
bubmoreka [IOK
3.1 OO61mume cBOMCTBA METAILIIOB 4 https://m.edsoo.ru/7f41
a636
bubmoreka [IOK
3.2 Baxseime MeTauibl U UX COSIUHEHUS 16 https://m.edsoo.ru/7f41
2636
Hroro no pazgeny 20
Paznen 4. Xumust u okpy:xawiuas cpeia
bubmmoteka [IOK
4.1 BemecTBa 1 MaTepuaibl B )KH3HU YEIOBEKA 3 https://m.edsoo.ru/7f41
2636
Hroro no pazgeny 3
bubnmoteka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
2636
OBIHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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I'padpuk KOHTPOJILHBIX U MPaKTHYECKUX padoT 8 kiace

Ne | Ilnanmpyemast dopma KOHTPOJISA Tema

naara (mepuon)

1 2 "Hen [IpakTuueckas padota 1 | [IpaBuia paboThl B 1abopaTOpuu U NPUEMBI
oOparreHus ¢ 1a00paTOPHBIM
o0opyI0BaHHEM

2 3 Hen [Ipaktuueckas padbora 2 | Paznenenue cMeceil (Ha mpuMepe OUUCTKU
MOBapEeHHOM COJIN)

3 10 Hen KonTtponbhas pabota 1 | BemecTBa 1 XuMHU4YeCKUe peakiiuu

4 13 Hen [Ipaktuyeckas padota 3 | [lomydyeHue u cobrpanue KUCIOPOa,
W3y4YEHUE €r0 CBOKCTB

5 16 Hen [Ipaktuyeckas pabota 4 | [lomyuenue u cobupanue BOAOPOA,
W3y4YEHUE €r0 CBOKCTB

6 19 Hen [Ipaktuyeckas pabota 5 | [IpurorosieHue pacTBOPOB C
ONpeeIEHHON MaCCOBOM A0JIEH
pPacTBOPEHHOTO BEIIECTBA

7 20 Hexg KonTponbnas padota 2 | Kucinopoa. Bogopon. Bona

8 24 ven [Tpaktuyeckas pabota 6 | PemieHne s3kCiepUMEHTANBHBIX 33144 110
TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCIMHEHU I

9 25 Hen KonTtponbhast pabotr 3 | OCHOBHBIE KIaCChl HEOPTAaHUYECKUX
COECIMHEHU I

10 33 Hen Kontponbnas pabora 4 | UtoroBas koHTpodbHas paboTa

11 Kontponbnas pabora 5 AJMUHUCTpATHUBHASI KOHTPOJIbHAs paboTa

3a 1 monyronue




I'padpuk KOHTPOJILHBIX U MPaKTHYECKUX padoT 9 kiace

Ne | Ilnanupye dopma KOHTPOJIS Tema
Mmasi jaTta
(mepuon)

1 3 Hen Kontponbnas padora 1 | Bxoanast kontposnbHas pabota

2 8 Hen [IpakTuueckas pabora 1 | Pemenue 3kcriepuMeHTAIIbHBIX 3a]1a4

3 9 Hen Konrtponbhas pabota 2 | DneKTpoauTH4YecKas AUCCOLUAIIHS.
XHUMHUUYECKUE PEAKLIMH B PACTBOPAX

4 10 Hen [TpakTnueckas padota 2 | [lonmydeHue constHOW KMCIOTHI, U3y4YE€HUE €€
CBOWCTB

5 15 nen [TpakTuueckas padota 3 | [lonydeHue amMmmuaka, H3y4eHUE €ro CBONCTB

6 19 nen [TpakTuueckas padota 4 | [lomydyenue yriuekucioro raza. Kauecrsennas
peakius Ha KapOOHAT-UOH

7 21 Hen [TpakTuueckas pabota 5 | Pemenne skcriepuMeHTaIbHBIX 3a7a4 110 TEME
«BaxkHenme HeMETaIIIbl U UX COEIUHEHUS»

8 21 "Hen KoHnTtponbHas padota 3 Baxxrelinme HeMeTauIbl U UX COEIUHEHUS

9 27 Hen [TpakTudeckas padota 6 | JKEcTKOCTh BOABI M METObI €€ yCTpaHEHUS

10 30 Hex [TpakTudeckas pabota 7 | Pemenne sKkCriepuMeHTaIbHBIX 337a4 110 TEME
«BaxknHenmme MeTamuibl U UX COCTHHEHUSI

11 31 Hen KonTponsHas pador 4 | Utorosas koHTpoabHas paboTa

12 KonTponbHas pabora 5 | AIMUHUCTpAaTUBHASI KOHTPOJIbHAs padoTa 3a 1

HOJIyTO/INE




ITOYPOYHOE IIVIAHUPOBAHHME 8 KJIACC

No | Tema ypoka KonuuectBo uacos | [Inmanupy | DnekTpoHHbIe IU(PPOBHIE
/1 « o emMast o0pa3oBaTeIbHBIC PECYPCHI
2 | S =
s g g
o 28| £ 'g| dakrmuec
E |SEES
2 Z = = § Kas gaTa
1 [IpenmeT xumuun. Posib XMMUM B )KU3HM YesioBeka. Tema u 1 1 gen bubmnorexa IJOK
BemecTBa. MHCTpyKTaXx mo Texuuke o0e3omacHoct (TH) B https://m.edsoo.ru/ff0d210c
KaOMHETEe XUMUHU
2 IlousTre 0 MeTOaX MO3HAHUSI B XUMHU 1 1 Hen bubmnorexa IJOK
https://m.edsoo.ru/ff0d227e
3 Ipakmuueckas paboma Ne 1 «IIpasuna pabomol 6 1 1 2 Hen bubnunoreka [IOK
nabopamopuu u npuémul 0opauienuss ¢ 1ab0pamopHbim https://m.edsoo.ru/ff0d23dc
obopyoosanuemy. Uncmpykmasic no Th
4 YucTteie BemecTBa U cMech. CriocoObI pa3iesieHus cMecei 1 2 Heq bubnunoreka LIOK
https://m.edsoo.ru/ff0d26ca
S | llpakmuyeckas paboma Ne 2 «Pa3zodenenue cmeceii (Ha 1 1 3 Hen bubnuoreka [{OK
npumepe oYuUcCmKU nogaperHou coau)y. Mnempykmasic no https://m.edsoo.ru/ff0d28c8
vy
6 ATOMBI U MOJIEKYJIBI 1 3 Hen bubmmoteka [IOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKUE IIEMEHTHI. 3HaKU (CUMBOJIbI) XUMHUYECKUX 1 4 gen bubmmoteka [IOK
HJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cnoKHBIE BEIlIECTBA 1 4 Hen bubnunoreka LIOK
https://m.edsoo.ru/ff0d2a6c
9 | ATOMHO-MOJNIEKYJSIPHOE YUCHHUE 1 5 Hen bubnuoreka [IOK
https://m.edsoo.ru/ff0d2d50
10 | 3aKoH IMOCTOSAHCTBA COCTAaBa BEIIECTB. XMMHUUYECKAA 1 5 Hen bubnmmoteka [IOK




(1)0pMYJ'Ia. BaneHTHOCTh aTOMOB XUMMYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 | OrHOCcuTenbHasa aroMHag Macca. OTHOCUTEIbHAS 6 Hen bubnmoreka [IOK
MOJICKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 | MaccoBas 1051 XMMAYECKOTO 3JIEMEHTa B COeIMHEHUU 6 Hex bubnmnoreka [{OK
https://m.edsoo.ru/ff0d350c
13 | KonmuuectBo BemecTBa. Monbs. MonsipHast Macca 7 Hen bubnmnoreka LIOK
https://m.edsoo.ru/ff0d5230
14 | dusnyeckre U XUMHYCCKUE SBJICHHs. XUMUYECKas PeaKIus 7 Hen bubnmoreka [IOK
https://m.edsoo.ru/ff0d37fa
15 | [Ipu3Haku U yCIIOBUS MPOTEKAHMS XUMUUYECKUX PEaAKIIHit 8 Hen bubnmnoreka [JOK
https://m.edsoo.ru/ff0d3al6
16 | 3akoH coXpaHEHUS MACChl BEIIECTB. XUMUYCCKUC 8 Hen bubmnorexa IJOK
ypaBHECHHUS https://m.edsoo.ru/ff0d3b88
17 | Boluncnenus KOJM4ecTBa, MacChl BEIIECTBA [0 YpaBHEHUSIM 9 Hen bubnmnoreka [JOK
XHUMHUYECKUX PEaKIUil https://m.edsoo.ru/ff0d5708
18 | Knaccudukaiys XUMHUECKUX peaKIuii (COeTMHEHUS, 9 Hen bubnunoreka [IOK
pa3IoKeHUs, 3aMEeIICHUs, OOMEHA) https://m.edsoo.ru/ff0d3f34
19 | M. B. JlomoHoCcoB — yuéHblit-sHIIMKIOTIEAUCT. O000IICHIE 10 Hex bubnuoreka [IOK
U CHCTEMaTH3all¥sl 3SHAHUH https://m.edsoo.ru/ff0d40c4
20 | KonTpoabHas padora Nel mo teme «BemecTBa u 10 nen bu6muotexa [IOK
XHMHYECKHE PeaKIHny https://m.edsoo.ru/ff0d4290
21 | Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — 11 ven bubnmnoreka [JOK
AJIEMEHT U TIpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
22 | ®dusnueckue U XMMHUYECKHe CBOWCTBA KUCIIOpoa (peakuuu 11 Hen bubnmnoreka [IOK
okucieHus, roperue). [Tonsatre 00 okcumax https://m.edsoo.ru/ff0d4614
23 | CriocoObl moy4eHus KUCIopoa B 1a00paTopuu U 12 ven bu6muotexa [IOK
OPOMBIIUICHHOCTH. [IpuMeHeHne Kueaopoaa https://m.edsoo.ru/ff0d497a
24 | TeruoBo# 3¢ (HeKT XUMUYECKON peakluu, MOHSITHE O 12 Hep bubamnoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- M SHJOTEPMUICCKUX https://m.edsoo.ru/ff0d4790
peaKIUsIx
25 | ToruBo (HEQTH, Yroib U METaH). 3arpsi3HEHUE BO3yXa, 13 Hen bubnmnoreka [IOK




CITOCOOBI €T0 IIpCaAOTBpAIICHHA

https://m.edsoo.ru/ffOd4c4a

26 | IIpakmuueckas paboma Ne 3 no meme «llonyuenue u 13 Hen bubnmoreka [IOK
coOupanue KUciopooa, u3y4eHue e20 ceoUcmesy. https://m.edsoo.ru/ff0d4ae2
Hucempyxkmaowe no Th

27 | Bogopoa — 3JIeMEHT M MpoCcToe BemlecTBo. HaxoxieHue B 14 uen bubnmoreka [IOK
npupose https://m.edsoo.ru/ff0d4dd0

28 | ®usnyeckue ¥ XUMHUYECKHUE CBOMCTBA BOJAOPO/IA. 14 uen bubnmoreka [IOK
[TpuMenenue BogOpoOIA https://m.edsoo.ru/ff0d4dd0

29 | IloHATHE O KUCIIOTAX U COJIAX 15 e bubmnorexa IJOK

https://m.edsoo.ru/ff0d50d2

30 | CrocoObI mosTy4eHus BOJIOpoa B TabopaTopuu 15 nen bubnmnoreka [JOK

https://m.edsoo.ru/ff0d4dd0

31 | lIpakmuueckas paboma Ne 4 no meme «llonyuenue u 16 Hen bubnmoreka [IOK
cobupanue 8000po0a, U3y4eHue e20 C8OUCME). https://m.edsoo.ru/ff0d4f42
Uncmpykmaowe no Th

32 | MonspHbIil 00bEM Ta30B. 3ak0H ABOTaApO 16 Hen bubamnoreka LIOK

https://m.edsoo.ru/ff0d542e

33 | Beruncienus o0béma, KOJTUUYECTBA BEIIECTBA ras3a Io ero 17 Hen bubmmoteka [IOK
U3BECTHOMY KOJIMUYECTBY BEIIECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0

34 | Beruucnenust 00bEMOB ra3oB M0 YpaBHEHUIO PEaKIMy Ha 17 nen bubmmnoreka [JOK
OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUH T'a30B https://m.edsoo.ru/ff0d5708

35 | ®dusznyeckrue U XUMAYECKHUE CBOMCTBA BOIbI 18 men bubmmoteka [IOK

https://m.edsoo.ru/ff0d587a

36 | CocraB ocHoBanwmii. [lonsiTue 00 MHAUKATOpPAX 18 Hex bubnuoreka [{OK

https://m.edsoo.ru/ff0d59e2

37 | Bona kak pactBoputenb. HachlllieHHBIE Y HEHACKIIIIEHHBIC 19 Hen bubnunoreka LIOK
pacTBOpbI. MaccoBast 10J1s1 BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40

38 | Ilpakmuueckas paboma Ne 5 no meme «llpucomoesnenue 19 Hen bubnmoteka [IOK
pacmeopos ¢ onpeoeréHHol Maccogoll doel https://m.edsoo.ru/ffOd5eba
pacmeopenno20 seuecmeay. Mncmpykmaoswe no Th

39 | KonTpoabHas padora Ne2 no teme «Kucopos. 20 Hen bubnmnoreka [IOK




Boxopoa. Boxa»

https://m.edsoo.ru/ff0d6342

40 | Okcuapl: cocTaB, KiaccuduKaiys, HOMEHKIATypa 20 Hen bubnmoreka [IOK
https://m.edsoo.ru/ff0d664e
41 | IlomyyeHue U XUMUYECKHE CBOMCTBA KUCIOTHBIX, 21 Hen bubnmoreka [IOK
OCHOBHBIX 1 aM(OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 | OcHOBaHUS: COCTaB, KIaccu(UKanus, HOMEHKIIATypa 21 Hen bubnmnoreka LIOK
https://m.edsoo.ru/ff0d67ca
43 | [lomyyeHne U XUMHUYECKHE CBOMCTBA OCHOBAHUM 22 "Hen bubnmoreka [IOK
https://m.edsoo.ru/ff0d67ca
44 | KucloTsl: cocTaB, Kiaaccuukaiys, HOMEHKIATypa 22 "Hen bubnmoteka LIOK
https://m.edsoo.ru/ffOdfee2
45 | [lomyyeHue U XUMUYECKHE CBOMCTBA KUCIIOT 23 "Hep bubnuoreka [HOK
https://m.edsoo.ru/ffOdfee2
46 | Conu (cpegHue): HOMEHKIIATypa, CIOCOObI OTyUeHUs, 23 Hen bubnmnoreka [JOK
XMMHYECKHE CBOHCTBA https://m.edsoo.ru/00ad9474
47 | [Ipakmuueckas paboma Ne 6. Pewenue 24 Hen bubnunoreka [IOK
DKCHEePUMEHMAIbHbIX 3a0a4 no meme « OchogHble Kiaccol https://m.edsoo.ru/00ad9b7c
Heopeanuyeckux coeounenuily. Uncmpykmasc no Th
48 | I'eneTnueckas CBsI3b MEXIY KJIaCCAaMH HEOPTaHUYECKUX 24 nen bubnuoreka [JOK
COEJIMHEHU N https://m.edsoo.ru/00ad9a50
49 | O6001IeHNE U CUCTeMAaTU3AIS 3HAHUI 25 Hen bubnuoreka [{OK
https://m.edsoo.ru/00ad9ch2
50 | KonTpoabHas padora Ne3 no teme "OCHOBHBIE KJIacChI 25 Hen bu6muotexa [IOK
HEOPraHMYecKHX coenHeHn " https://m.edsoo.ru/00ad9ela
51 | [lepBble MONBITKU KJIaCCU(PUKALNNA XUMHUUYECKUX 26 Hen bubnmnoreka [IOK
aeMeHTOB. [loHsITHE 0 TpyNImax CXOJHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 | [lepuonuyeckuit 3akoH u [leproguueckas cucrema 26 Hen bubamnoreka [{OK
xuMudeckux anemenToB JI. . Menaeneena https://m.edsoo.ru/00ada52c
53 | Ilepuoipl, TPYMITBI, TOATPYIIIIBI 27 Hen bu6muotexa [IOK
https://m.edsoo.ru/00ada52c
54 | Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tormbl 27 Hen bubnuoreka [IOK




https://m.edsoo.ru/00ada342

55 | CtpoeHue JIEKTPOHHBIX 000I0YEK aTOMOB JIEMEHTOB 1 28 Hen bubnuoteka [IOK
[Tepuonnueckoii cucremsl /. 1. Menneneena https://m.edsoo.ru/00ada6bc
56 | XapakTepucTHKa XUMHYECKOTO IJIEMEHTA IO €TO 1 28 Hen bubnuoreka [IOK
nojokenuio B [lepuoauueckoii cucreme JI. M. Menneneena https://m.edsoo.ru/00ada824
57 | 3nauenue [lepuoauyeckoro 3akoHa A pa3BUTUA HaykKu U | 1 29 Hen bubnmnoreka LIOK
npaktuku. JI. Y. MenzaeneeB — y4€HBI, eAaror u https://m.edsoo.ru/00ada96e
rpaxJIaHuH
58 | DeKTPOOTPHUIIATEIEHOCTh ATOMOB XHMHYECKHX DJIEMEHTOB | 1 29 Hen bubnuoreka [HOK
https://m.edsoo.ru/00adaab8
59 | MonHas XxuMHuyeckas CBI3b 1 30 Hen bubnmoteka LIOK
https://m.edsoo.ru/00adac34
60 | KoBaneHTHas MmojsipHas XUMHUYECKasl CBS3h 1 30 Hen bubnmoreka [IOK
https://m.edsoo.ru/00adaab8
61 | KoBasmeHTHas HEMOJMSApHAS XUMHUYECKAST CBSI3b 1 31 Hen bubmnorexa IJOK
https://m.edsoo.ru/00adaab9
62 | CreneHb OKHUCIEHUS 1 31 "Hen bubnmoreka [IOK
https://m.edsoo.ru/00adae28
63 | OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1 32 Hen bubnuoreka [JOK
https://m.edso0.ru/00adb076
64 | OxucauTenu U BOCCTAHOBUTEIU 1 32 Hen bubnuoreka [{OK
https://m.edsoo0.ru/00adb076
65 | UToroBasi KOHTpOJILHAs pa6oTa 1 33 Hen bu6muotexa [IOK
https://m.edsoo.ru/00adb486
66 | PesepHblii ypok. CTapToBas [uarHocTH4ecKas pabora 1 33 Hen bubnuoreka [{OK
https://m.edsoo.ru/00adb33c
67 | Pe3epBHBIN YpOK. AAMUHUCTPATHBHAS KOHTPOJIbHAS 1 34 Hen bubnuoreka [IOK
pa6ora 3a 1 mosyroaue https://m.edsoo.ru/00ad9ch2
68 | PesepBHblii ypok. O600IIEHNE U CUCTEMATHU3ALNs 3HAHUH 1 34 nen bu6muotexa [IOK
https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME | 68




9 KJIACC

No | Tema ypoka KonuuecTBo uacos | [Inmanupy | DnekTpoHHbIE IU(PPOBHIE
n/m ~ o, | cMad o0pa3oBaTeNbHbIE PECYPCHI
2 | 8«
S 2E
o 28| £ 'g| dakrmuec
E |SEES
2 Z = = § Kas gaTa
1 | [lepuoauueckuii 3akoH. [lepuoanueckas cucrema 1 1 HEen bubamnoreka LIOK
xuMHuueckux snemeHtoB [1. M. MenpeneeBa. MHCTpyKTaxK https://m.edsoo.ru/00adb59e
o Texauke 6e3zonacHocty (Th) B kabuHETE XMMUHU
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 1 Hen bubmnorexa IJOK
9JIEMEHTOB TMEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 | Knmaccudukamnus 1 HOMEHKIATypa HEOPraHUIECKUX 1 2 Hen bubnmnoreka [JOK
BEIICCTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMu4uecKoil CBSI3U M TUITBI KPUCTAJUIMYECKHX 1 2 Hen bubmnorexa IJOK
pEemIEéTOK https://m.edsoo.ru/00adbac6
5 | BxogHasi KOHTpPoOJIbHasi paboTa Nel mo Teme 1 1 3 Hen
«IloBTOpeHUE M yriydJieHne 3HAHUH OCHOBHBIX
pa3iesioB Kypca 8 kiaccay
6 | Knaccudukanus XUuMHYECKUX PEAKIUM 1O Pa3IudHbIM 1 3 Hen bubnuoreka [JOK
pU3HAKAM https://m.edsoo.ru/00adbcb0
7 | Ilonstue o ckopocTu XuMuyeckon peakuuu. [lonstue o 1 4 nen bubmmnoreka [JOK
TOMOTCHHBIX U T€TEPOTreHHBIX PEaKIUIX https://m.edsoo.ru/00adbe9a
8 ITonsTne o xumuueckoM paBHoBecuu. DaxTopsl, 1 4 Hen bubamnoreka [IOK
BJIHMSIFOIINE HA CKOPOCTh XUMHUYECKOH peakiuu 1 https://m.edsoo.ru/00adc28c
MOJIO)KCHHE XUMUYECKOTO PABHOBECHS
9 | OkHuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1 5 Hen bubnuoreka [IOK
https://m.edsoo.ru/00adcade
10 | Teopus snexTposuTHueckoi nuccounanu. CUiIbHbIE U 1 5 Hen bubnmmoteka [IOK




cia0bIe QJICKTPOJINTHI

https://m.edso0.ru/00adcd68

11 | MonHble ypaBHEHUS peaKIuii 6 Hexx bubnmoreka [IOK
https://m.edsoo.ru/00add448
12 | XuMuueckue cBOIICTBA KUCJIOT U OCHOBAHUI B CBETE 6 Hen bubnmoreka [IOK
MPEICTABICHUI 00 IEKTPOTUTHUECKON TUCCOIHAIIH https://m.edsoo.ru/00add5d8
13 | XuMuyeckue CBOMCTBA COJIEH B CBETE MPEICTABICHHUH 00 7 "Hen bubmnorexa IJOK
DIIEKTPOTUTHUYCCKOM TUCCOIHAIIMI https://m.edsoo.ru/00add8b?2
14 | TlonsiTHE O TUAPOIU3E COJCH 7 "Henn bubnmoreka [IOK
https://m.edsoo.ru/00add9d4
15 | O0oO1IeHne U cucTeMaTU3alis 3HAHUI 8 Hen bubnmoteka LIOK
https://m.edsoo.ru/00addd12
16 | Ilpakmuueckas paboma N 1. «Pewenue 8 Hen bu6mmoteka [IOK
SKCHepUMEeHmManbHblx 3a0ayy. Mucmpykmaoe no Th https://m.edsoo.ru/00addbfa
17 | Kourpoubnas pa6ora Ne2 no Teme 9 Hen bu6nuotexa [IOK
«IIEKTPOIUTHYECKAS TUCCONUANUSI. XUMHYECKHE https://m.edsoo.ru/00addecO
peakiiu B pacTBOPax»
18 | O6mas xapakTepucTUKa rajJoreHoB. XMMHUECKHE CBOMCTBA 9 Hen bubnmnoreka [JOK
Ha MMPUMEpe XJI0pa https://m.edsoo.ru/00addfe2
19 | Xnoposonoposa. ComnsiHas KUCIOTa, XUMUYECKHE CBOIMCTBA, 10 Hen bubnuoreka [JOK
MOJIyYCeHUE, TPUMECHECHHE https://m.edsoo.ru/00ade104
20 | llpaxmuyeckas paboma Ne 2 no meme «llonyuenue consanoui 10 Hex bubnuoreka [{OK
KuUciomol, usyuenue eé ceovcmey. Uncmpykmasic no Th https://m.edsoo.ru/00ade348
21 | BeluucieHus 1o ypaBHEHUSIM XUMHUYECKUX Peakluid, ecliu 11 nen bubnmnoreka [JOK
OJIMH M3 PEarcHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
22 | OGuias xapakTepucTuka 351eMeHToB VIA-rpynmnbl 11 Hen bubnmnoreka [IOK
https://m.edsoo.ru/00ade64a
23 | Anmnotpomnnble Mogudukanuu cepbl. HaxoxaeHnue cepsl u 12 Hen bubnuoreka [IOK
e€ coeIMHEHUI B MpHpoie. XMMHUYCCKUE CBONMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 | CepoBoiOpOI, CTpOCHHE, (PU3NIECKIE K XUMUICCKUE 12 nep bubmmoreka [JOK
CBOMCTBA https://m.edso0.ru/00ade802
25 | Oxcuapl cepbl. CepHast KUCIIOTA, PU3NYECKUE U 13 Hen bubnmnoreka [IOK




XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHHUC

https://m.edsoo.ru/00adea28

26 | XuMHYeCKHe peaKIilniu, JeKalllhe B OCHOBE 13 uen bubnmoreka [IOK
MPOMBIIUIEHHOTO CII0C00a MOTYYCHUS CEPHOI KHCIOTHI. https://m.edsoo.ru/00adec8a
XUMUYECKOe 3arps3HEeHNE OKPYKAIOIIEH CpeIbl
COEJIMHEHUSIMU CEPbl

27 | Beruuciienne MaccoBOM JTOJIM BBIXOJIa MPOAYKTA PEaKIIUN 14 men bubmnorexa IJOK

https://m.edsoo.ru/00adec8a

28 | O0mras xapaKTepHuCTHKA 3J1eMeHTOB V A-rpynisl. A30T, 14 ven bubnuoteka [IOK
pacrnpocTpaHeHue B MPUpPoe, GU3NICCKUEC U XUMHUYCCKUC https://m.edsoo.ru/00adeea6
CBOICTBA

29 | AMMuak, ero (U3MYECKHe U XUMHYECKUE CBOWCTBA, 15 Hen bubnmoteka [IOK
MOJYYCHUE U TIPUMCHEHUE https://m.edsoo.ru/00adf004

30 | Ipaxmuueckas paboma Ne 3 no meme «llonyuenue 15 nen bubmmoteka [IOK
ammuaka, uzyyenue e2o ceoucmsy. Mncmpykmaowe no Th https://m.edso0.ru/00adf180

31 | A3oTHas KHCIIOTa, €€ (PU3UICCKUE K XUMHUICCKUE CBOMCTBA 16 Hex bubmnorexa IJOK

https://m.edso0.ru/00adf306

32 | Mcnonp30BaHUE HUTPATOB U COJICH aMMOHHMSI B KAUECTBE 16 Hen bubnmnoreka [IOK
MHUHEPaJIbHBIX yI00peHNi. XUMUYEeCKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKPYKaroIIeH cpeibl COCTMHECHUSIMH a30Ta

33 | ®ocdop. Oxcun dpocdopa (V) u hochopnas kuciora, 17 ven bubnmnoreka [JOK
bu3nuecKre 1 XMMUYECKUE CBOMCTBA, MOJIYYCHHE https://m.edsoo.ru/00adf68a

34 | Ucnonw3oBanue GpochaToB B KAYECTBE MUHEPATTbHBIX 17 nen bubnuoreka [JOK
ynoOpeHuii. 3arpsisHeHHe NPUPOIHON cpenbl hochaTamu https://m.edsoo.ru/00adfc20

35 | Yrnepon, pactipocTpaHeHue B Ipupo/e, Gu3niecKue u 18 Hex bubnuoreka [IOK
XMUMHUYCCKUE CBONCTBA https://m.edsoo.ru/00adfd9c

36 | Okcuapl yriepoaa, ux pU3N4ecKue 1 XuMHUIeCKHe 18 Hen bu6muotexa [IOK
CBOMCTBA. DKOJIOTHYECKHE MMPOOIEMBI, CBSI3aHHBIC C https://m.edsoo.ru/00adfebe
okcuziom yraepona (1V)

37 | YroipHas KUciaoTa U €€ COJn 19 Hen bubnunoreka LIOK

https://m.edso0.ru/00ae006¢

38 | IIpaxmuueckas paboma Ne 4 no meme "llonyuenue 19 ven bubnuoreka [IOK




YeaeKucjloco 2asda. Kauecmeennas peaxkuusi na Kap60Ham-

uon". Uucmpyxmaoic no Th

https://m.edsoo.ru/00ae027e

39 | IlepBoHavabHBIE IOHATHS 00 OPraHUYECKUX BEIIECTBAX 20 Hex bubnuoreka [HOK
KaK 0 COCIMHEHUIX yriaepoaa https://m.edsoo.ru/00ae054e
40 | KpeMHWHi1 11 €T0 COeTMHEHUS 20 Hen bubnmoreka [IOK
https://m.edsoo.ru/00ae080a
41 | Ilpakmuueckas paboma Ne 5. Pewienue 21 "Hen bubnmoreka [IOK
IKCNEePUMEHMAIbHBIX 3a0ay no meme « Baxcneliwue https://m.edsoo.ru/00ae0bf2
HeMemaJlibl U ux coedunenusy. Mncmpykmaosic no Th
42 | KonTpoabHasi padora Ne3 nmo Teme «BaxHeiinue 21 Hep bubnuoreka [HOK
HEMETAJJIbI U MX COeTMHEHUS» https://m.edso0.ru/00ae0el8
43 | OOmras XapaKTepUCTHKA XMMHYECKHUX AIIEMEHTOB — 22 "Hep bubnuoreka [HOK
MeTaJI0B. MeTaminueckast CBsI3b U METaJIHYCCKas https://m.edso0.ru/00ae103e
KpUCTAJUIMYECKas peméTka. Ou3ndyeckue CBOMCTBA
METAJJIOB
44 | XuMHUUYECKHE CBOMCTBA METAILIOB. DIEKTPOXUMUYECKHUI 22 Hen bubmnorexa IJOK
PsJl HANIPSDKEHUH METAJIJIOB https://m.edso0.ru/00ae1156
45 | O6mme cnocoObl moy4eHus: MeTamuioB. CriiaBhl. 23 Hen bubnuoreka [JOK
BbruuciieHus 10 ypaBHEHUSIM XUMHUYCCKUX PEAKIUI, €CITH https://m.edsoo.ru/00ae1156
OJIMH M3 PEareHTOB COJCPIKUT IMPUMECH
46 | IlonsTHE O KOPPO3UH METAJIOB 23 Hen bubnmnoreka [JOK
https://m.edso0.ru/00ae1278
47 | IllenoyHble METAJLIbI 24 Hen bubnunoteka LIOK
https://m.edsoo.ru/00ae14b2
48 | Oxcuabl U TUAPOKCHUIBI HATPUS U KaJIUS 24 gen bubmmoteka [IOK
https://m.edsoo.ru/00ae14b2
49 | lllenouHo3eMeNbHEIC METAJUIBI — KAJIBIIUIA U MarHui 25 Hen bubnunoreka LIOK
https://m.edsoo.ru/00ae15e8
50 | Baxueiilne coeJUHEHUS KAIbLIHS 25 Hen bubnunoreka LIOK
https://m.edsoo0.ru/00ae15e8
51 | O0o01IeHre U cucTeMaTU3allis 3HaHU I 26 Hen




52 | XKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHCHHUSI 26 Hen bubnmoteka [IOK
https://m.edso0.ru/00ae1886
53 | llpakxmuueckas paboma Ne 6 no meme ")Kécmrxocmb 8006l 27 Hen bu6mmoteka [IOK
U Memoowl eé ycmpanenus"”". Hnempyxkmaowe no Th https://m.edso0.ru/00aelae8
54 | AmroMuHUIA 27 "Hen bubnmoreka [IOK
https://m.edsoo.ru/00aelc64
55 | AmdoTepHbIe CBOMCTBA OKCHJIa U THAPOKCHIA 28 Hen bubnmoreka [IOK
https://m.edso0.ru/00aelc64
56 | XKeneso 28 Hen bubmmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 | Oxcunpl, ruapokcunbl u conu xxenesa (1) u xenesa (111) 29 Hen bubnmnoreka [JOK
https://m.edso0.ru/00ae35e6
58 | O0o006IIIeHne U cucTeEMaTH3aIUA 3HAHUI 29 Hen
59 | llpakxmuueckas paboma Ne 7. Pewenue 30 Hen bubmmoteka [IOK
OKCNepUMEHmMAaibhblx 3a0ay no meme «Basicnetuue https://m.edsoo.ru/00ae3de8
Memauivbl U ux coeournenusy. Mnempykmaowe no Th
60 | BeruucieHnus o ypaBHEHUsIM XUMHUYECKUX PEaKInid, eclin 30 Hen bubnmnoreka [JOK
OJIH U3 PEarcHTOB JIaH B H30BbITKE MU COICPIKUT MIPUMECH. https://m.edsoo.ru/00ae1750
Brruuciienus MmaccoBOM J10JIM BBIXOJA MPOJIYKTA PEAKIINU
61 | O0oOIIEeHHE U cUCTEMAaTH3allis 3HAHUH 31 Hex
62 | UToroBasi KOHTpOJbLHas padoTa 31 ven
63 | BemecTBa 1 MaTepHalibl B TOBCETHEBHOM KU3HU YEIIOBEKA 32 "Hen bubnunoteka LIOK
https://m.edso0.ru/00ae3f50
64 | XuMmuueckoe 3arpsi3HeHUE OKPYKAIOIIeH cpeibl 32 Hen bubnmnoreka [JOK
https://m.edso0.ru/00ae4270
65 | Poib XuMuUM B pelIeHnH SKOJIOTHYECKUX MPpodieM 33 Hen bubamnoreka [IOK
https://m.edso0.ru/00ae4270
66 | PezepBHBIN ypOK. AAMMHUCTPATHBHASA KOHTPOJIbHAsA 33 Hen bu6mmotexa [IOK

pabora 3a 1 mosyroamue

https://m.edsoo.ru/00ae0d0a




67 | PesepBHbIif ypok. O000IIEHNE U CHCTeMaTH3allHsI 3HAHUHA 1 34 wen bubnmoteka [IOK
https://m.edsoo.ru/00adb33c
68 | Pe3epBHblil ypok. O000IICHNE U CUCTEMATH3AIINS 3HAHHHA 1 34 "en bubmmoreka [TOK

https://m.edso0.ru/00ad9ch2

OBLIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME
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