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COJAEPKAHUE OBYYEHUSA

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMuu B KM3HHU 4elloBeKa. XUMHUS B cucTeMe Hayk. Tena u BemectBa. Pu3nueckrue CBONCTBA BELIECTB. ArperarHoe
cocrosiHue BemlecTB. [loHATHE 0 MeTo/1aX MO3HaHus B XUMHUH. YucThIe BelecTBa U cMecu. CriocoObl pa3ieieHus] CMECEeH.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3J€MEHThl. CUMBOJIBI XUMUYECKHX 3JIeMeHTOB. [IpocThie U ciiokHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE
yYUEHHE.

Xummueckas Gopmyia. BaJeHTHOCTh aTOMOB XUMHYECKUX AJIEMEHTOB. 3aKOH IOCTOSHCTBA cOcTaBa BemecTB. OTHOCHTENbHAS aTOMHAsI Macca.
OTtHOocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0J1s1 XUMUYECKOTO AJIEMEHTa B COCIUHEHUH.

KommuectBo BemectBa. Mosib. MossipHasi macca. B3anMOCBA3b KOJIMYECTBA, MAcChl M YMCIA CTPYKTYPHBIX €IMHUI BeIlecTBAa. Pacyérel 1mo
dbopMynaM XUMHYECKUX COSAMHECHHIA.

du3nyeckue U XMMHUYECKHUE sBJIEHUS. XMUMHMUYECKas peakius U €€ Mpu3HaKu. 3aKOH COXPAHEHHUs MacChl BEUIECTB. XMMHUYECKUE ypaBHEHUS.
Krnaccudukanusa XuMHUeCKUX peaklui (COeIUHEHHS, Pa3I0KEeHHs, 3aMEIIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHYECKOH MOCYA0H, MpaBuiiaMi paboThl B 1abopaTopuu U npuémMaMu oOpalieHus ¢ 1abopaTopHbIM 000py0BaHUEM, U3yUCHHE
U onrcaHue PU3NYECKUX CBOMCTB 00pa3lioB HEOPraHMYECKUX BELIECTB, Ha00IeHNe pu3ndeckuX (TJ1aBjIeHne BOCKa, TassHUE JIbJla, pAaCTUPaHUE caxapa
B CTYIKE, KHIICHHE U KOHJIEHCAllUs BOJbI) U XMMUYECKUX (TOPEHHE CBEUH, MPOKAIMBAHHE MEIHOM NMPOBOJIOKHU, B3aUMOJEHCTBUE Mela ¢ KHCIOTOM)
SIBJIGHUH, HaOJII0/IEHNE U OTTHCaHUe IPU3HAKOB POTEKAaHUSI XUMUYECKHUX peaklinii (pa3oKeHue caxapa, B3auMOJIEHCTBIE CEPHON KUCIIOTHI C XJIOPUAOM
Oapust, paznoxenue ruapokcuna meau (II) mpu HarpeBanuu, B3auMoieiicTBue xene3a ¢ pactBopom conu Meau (II), usyuenue cnoco6oB pasneneHus
CMECeii: ¢ MOMOIIBI0 MarHUTa, (UIBTPOBAHUE, BHITAPUBAHNE, AUCTUILIALNS, XpoMaTorpadus, IpoBeAeHHE OUUCTKH MIOBAPEHHOMN COJIN, Ha0II01eHUE U
OIMCaHME PE3YJIbTATOB MIPOBEIECHUS OIBITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JJaHNEe Mo/JieNieil MoJIeKyT (IIapOCTEP KHEBBIX ).

Baskueiinue npeacTaBuTe I HEOPraHUYECKHX BelleCTB

Bo3ayx — cmech rasos. CocraB Bo3ayxa. Kucmopon — snemMeHT U mpocToe BeriecTBO. HaxoxkaeHue Kuciaopoja B MpHpone, (PU3HMUECKUe U
XUMHUYecKHe cBoicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kucinopoaa. CriocoObl MoTydeHus: KUCIOpoaa B 1JaOOpaTOPHH U MPOMBIIUIEHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajutoTpornHas MoAU(UKAILUS KUCIOPOIa.

TennoBoit 3¢ ekt XxumMHUecKol peakiH, TEPMOXMMHUYECKHUE ypaBHEHHS, 9K30- U JHJIOTEpMUYECKHE peakuuu. TOIUIMBO: yroib M METaH.
3arps3HeHue Bo3/lyXa, yCUJIeHHe TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO CIOSI.

Bomopon — anemeHnT u mpoctoe BemectBo. Haxoxkaenune Bogopona B mpupoje, GU3HIECKHe U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nostyuenus. Kucnorsl u comnm.

Mossipabliii 00bE€M ra30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM.



dusnueckue cBorcTBa Boabl. Boga kak pactBoputeis. PacTBopsl. HackleHHbIE M HEHACBIIIEHHBIE PACTBOPLI. PACTBOPUMOCTE BEILIECTB B BOJIE.
MaccoBas 107151 BeIECTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BoAbl. OCHOBaHMs. Poiib pacTBOPOB B IPUPOJE U B KU3HM UenoBeka. KpyroBopoT Boabl
B IIpUpO/IE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Krnaccudukanusa neoprannueckux coegunenuil. Oxcunpl. Kinaccuduxanus okcuaos: coneodpasyroniue (OCHOBHbIE, KUCIOTHBIE, aM(OTEpHBIE) U
HeconeoOpazyromue. HomeHnkiarypa okcuioB. usndeckre U XUMHYECKHAE CBOMCTBA OKCUIOB. [ToiydeHrne okCumoB.

OcHoBanus. Knaccudukanus ocHOBaHMIA: IIETOYM U HepacTBOpUMBbIe ocHOBaHUs. HomeHkinarypa ocHoBaHuil. dusnueckue U XMUMHYECKHE
CBOMCTBA OCHOBaHUU. [losrydeHre ocCHOBaHMIA.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kucinor. @usznyeckue U XUMHUYECKHME CBOMCTBA KHCIOT. Psj aktuBHOCTH MeTtamioB H.
H. bekeroBa. [lonydyeHue KUCoT.

Comu. Homenknatypa cosieil. @u3nueckue 1 XUMHUECKHe CBoMcTBa cotieid. [lomyuenue comneit.

I'eneTnyeckas CB3b MEXKYy KJIACCAMU HEOPIaHUYECKUX COCIUHEHUM.

Xumuueckuii I3xcnepumenm:

KAueCTBEHHOE OIPEJIEIIEHUE COJEpKaHUs KHUCIOpOoJa B BO3IYyXe, IOJyYeHHE, COOMpaHHE, PAacllO3HABAHME U H3YyYEHHUE CBOICTB KHUCIOPOJA,
HaOII0/IeHNEe B3aUMO/ICHCTBUS BEUIECTB C KHCIOPOAOM M YCIOBHUS BOSHMKHOBEHMS U MPEKpalleHUs ropeHus (moxapa), O3HaKoMIIEeHHEe ¢ 0Opa3iaMu
OKCHJIOB M ONHCAaHHE WX CBOMCTB, MOJy4YCHUE, COOMpaAHHE, PACIIO3HABAHUE M M3YYECHUE CBOMCTB BOJOpOAa (TOpEHHUE), B3aUMOJICHCTBHE BOIOPOIA C
okcuaomM wmenu (II) (Bo3MOXXHO HCIIONIB30BaHHE BHUAEOMATEpUAOB), HAOMIOACHHE OOPA3IOB BEUIECTB KOJIUYECTBOM 1 MOJb, HCCIEIOBaHUE
O0COOCHHOCTEH pacTBOPEHUS BEHICCTB C PA3IMYHON PaCTBOPUMOCTHIO, IIPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MAacCOBOW JI0JIEH PacTBOPEHHOTO
BEIIIECTBA, B3aMMOJAEHUCTBUE BOJBI C METAlJaMH (HaTpHEeM U KaibliieM) (BO3MOXHO HCIIOJIb30BaHHE BHJEOMAaTepHallOB), MCCIel0BaHUE 00pa3lloB
HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIAcCOB, HAONIOJEHHME W3MEHEHHsS OKpPAacKHM HHAMKATOPOB B PAcTBOpax KHUCIOT M IIEJI0Yed, H3ydeHue
B3aumojeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOM KHUCIOTHI, KMCIOT C METaUlaMU, peakUui HeHUTpaau3aluu, MOJydeHHEe HepacTBOPUMBIX
OCHOBAHMH, BBITECHEHME OJHOIO MeTajula JPYTMM M3 PACTBOpPA COJIM, PEUICHUE HKCIIEPUMEHTAJIBHBIX 3aJad I0 TeMe «BaxHennme Kiaccel
HEOPraHWYECKUX COCTUHECHUIN.

Iepuoanuecknii 3axkon u Ilepuoanyeckas cucrema xumuyeckux 3j1eMeHToB /I. M. MengeneeBa. Ctpoenne aToM0OB. XUMHUYECKAs CBA3b.
OKHCIMTEIBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUH

IlepBble MOMBITKM KIACCU(PUKAMM XUMHUYECKHUX 3JIeMEHTOB. [loHATHE O rpymmax CXOJHBIX AJIEMEHTOB (IETOYHBIE U IIEIOYHO3EMEIbHbIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCUBI U THUIPOKCUIBL.

[lepuonnueckuit 3akoH. [lepuoanyeckas cuctema xumuyeckux snemeHToB . M. Menneneea. KopoTkoneproaHas u AMTMHHOIEPHOIHAS (POPMBI
[Tepuonnueckoit cucrembl xumuueckux 3nemeHToB . M. Menneneesa. [lepuoasr u rpynnbel. @U3nUecKkuid CMBICT TOPSIAKOBOTO HOMEpPA, HOMEPOB
[IEPUOJA U IPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DnekTponbl. CTpoeHHe 3JIEKTPOHHBIX 000JI04€K aTOMOB MEPBbIX 20 XUMUYECKHUX 3JIEMEHTOB
[Tepuonnueckoint cucremsl JI. M. MenpgeneeBa. XapakTepuUCTHKAa XUMHUYECKOTO JJIEMEHTA IO €ro mnojoxkeHuro B llepuomnueckoi cucreme /.
H. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJlyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMYECKUX M HEMETAININYECKUX CBOMCTB IO IpyNIaM U NEPUOAAM.

3navenue [lepumonnueckoro 3akoHa u [leprognveckoil CHCTEMbI XUMHUYECKHUX JIEMEHTOB JIJIsl pa3BUTHsS Hayku U nipaktuku. [I. . Menaenees —
Y4EHBIN U IPAKIAHUH.



Xumuueckas cBsi3b. KoBangeHTHas (MmosipHasi M HEMOJSPHAs) CBA3b. DJICKTPOOTPULIATEILHOCTh XUMHUECKUX JIEMEHTOB. VIOHHAS CBS3b.

Crenenb okucienus. OKUCIUTEILHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporeccsl okucieHus u BoccTaHOBIeHU. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4yeHue oOpas3l0oB BEUIECTB METAJUIOB W HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHUIA LIMHKA C PAacTBOpPaMH KHCIOT U IIEIOYEH, MpOBEACHUE
OTIBITOB, WJUTIOCTPUPYIOIIUX PUMEPBI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIU (TOPEHHE, PEaKIIUH Pa3JI0KEHUs, COSTUHEHNU ).

Meoscnpeomemnuwie ceasu

Peanuzanus MexXnpeIMeTHBIX CBSI3€H TPU U3YyUSHUH XUMHH B § KJIacce OCYIIECTBISETCS Yepe3 UCTIONb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX
MOHATHM, TaK U TIOHATUH, SIBISIOIIUXCS CUCTEMHBIMH ISl OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAYYHBIE TOHATHUS: HAYYHBINH (DakT, TUIOTE3a, TEOpHs, 3aKOH, aHAIW3, CHHTE3, KIACCU(PUKAIWS, MEePHOAUMYHOCTD,
HaOI0/IeHNEe, SKCIIEPUMEHT, MOICTTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

®dusnka: MaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIUI, H30TOIIbI, PAIHOAKTUBHOCTh, MOJIEKYJIa, SJCKTPUICCKUN 3apsi, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, ra3, (PM3MUECKre BETMUNHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TUIaHeThl, 3BE3/1b1, COHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 Xummnuyeckasi peakuus

[lepuonnueckuii 3akoH. [lepuoguueckas cuctema xummuueckux 3aemeHToB . 1. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWMCTB XMMHUYECKHX 3JEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIMs, KaJbLHUS M HMX COCJUHEHUI B COOTBETCTBHUM C IOJOKEHUEM DJJIEMEHTOB B
[Ieproanueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUAbI XUMHUYECKOW CBsI3U. THIBI KPUCTAUIMUECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB BEIECTBA OT TUIA KPUCTAIUTMYECKON
PELIETKU U BUIA XUMUYECKON CBSA3H.

Knaccudukanuss u HOMEHKIaTypa HEOPraHMYECKMX BEIIECTB. XHMMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PA3IHUYHBIM KJaccaMm
HEOPraHUYECKUX COCAUHEHNN, TEHETUYECKAsl CBSA3b HEOPraHUYECKUX BEILECTB.

Knaccudukanmss XuMU4eCcKux peakiuid Mo pa3judHbIM IpHU3HaKaM (110 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETUIOBOMY
3¢ (deKTy, 0 U3MEHEHHIO CTETICHEe OKUCICHHS] XUMUYECKUX DJIEMEHTOB, MO OOPaTUMOCTH, 10 YYaCTHIO KaTaau3aTopa). DK30- M dHJIOTEPMUUECKHE
peaKuru, TePMOXUMHUYECKUE YPABHEHUS.

[TonsTre o ckopocTu XuMmuueckoil peaknuu. [loHsTHE 00 0OpaTHMBIX M HEOOPATUMBIX XMMHUYECKHX peakiusx. [[oHATHE O TOMOTEHHBIX H
reTeporeHHbIX peakuusix. [lonstue o karanuze. [lonsTne 0o XuMuueckoM paBHOBeCHH. DaKTOPbI, BIUSAIONIME HA CKOPOCTh XMMHUUYECKON pEAKIUH U
MOJI0KEHUE XUMHUUECKOTO PABHOBECHS.

OKHCIUTENTbHO-BOCCTAHOBUTENIBHBIC PEAKIINU, JIEKTPOHHBIM OalaHC OKHCIUTEIhHO-BOCCTAHOBUTENIBbHOU peakiuu. CocTaBiIeHHE YypaBHEHUU
OKHUCIIUTETHHO-BOCCTAHOBUTENBHBIX PEAKINI C UCMOIBF30BaHUEM METOIa dJIEKTPOHHOTO OanaHca.



Teopust 3JIEKTPOIUTHYECKON TUCCOLMALMU. DJIEKTPOIMTHI U HEIEKTPOAUTHl. KaTnoHbl, aHMOHBI. MeEXaHU3M JUCCOLMALMM BEIIECTB C
pa3IUYHBIMHU BUJAMHM XUMHUYECKOH cBsi3u. CreneHb auccoruannu. CUIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakiiuu nonHoro ooOMeHa. Y ClIOBUS MPOTEKaHUs peakiiii HOHHOTO OOMEHa, MOJHbIE U COKpAIEHHbIE HOHHBIC YpaBHEHHs peakunii. CBoiicTBa
KHCJIOT, OCHOBAHUH U COJel B CBETE MPEACTABICHUM 00 3JEKTPOIUTHYECKON qucconranuu. KauecTBeHHble peakiiuy Ha HOHbI. [IoHsATHE O rHapOsIN3e
coJen.

Xumuueckuii IKcnepumennt.

O3HAKOMJICHHE C MOJAEISMH KPUCTAJUTMYECKHX PEHIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB M HEMETaJUIoB (Tpadura u aiMasa), CIOKHBIX
BEIIECTB (XJOpHJa HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW peakluH OT BO3JEHCTBHS pa3iIM4HbIX (DAKTOPOB, MCCIEIOBAHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIEcca AMCCOLUALMM KHUCIOT, IIEN04Yed M coiei (BO3MOYKHO HCIOJIb30BaHUE BHJIEO MaTEpHUaJIOB),
IIPOBE/ICHHUE OTIBITOB, WILTFOCTPUPYIOLIUX MPU3HAKHM IPOTEKAHUS PeaKUii HOHHOTo oOMeHa (00pa30BaHue 0Ca/iKa, BbIIEICHUE ra3a, 00pa30BaHUE BObI),
OTIBITOB, MJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUNA (FOpEeHHE, peaklun pa3ioXKeHUs, COEAUHEHUsI), PacllO3HaBaAHUE
HEOPraHMYECKUX BELIECTB C IOMOIIbIO KaUe€CTBEHHBIX PEaKLUil Ha HOHBI, PEIIEHUE SKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtaJyuibl M MX coeIMHEHUSA

OOwiast xapakTepuCcTUKa rajgoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecKue CBOICTBa
IIPOCTBIX BEILECTB — rajloreHoB. XMMHUYECKHE CBOWCTBA Ha IPUMEpPE XJI0pa (B3aUMOIEHCTBUE C METAJUIAMH, HEMETAJUIAMHU, 1eJ104aMu ). XJIOPOBOIOPO.
ConsiHas KMCI0Ta, XMMUYECKHE CBOIMCTBA, MOJIydeHUe, IpuMeHeHue. JlelicTBUe XJiopa U XJI0pOBOJIOpO/ia Ha OpraHu3M YeoBeka. BaxkHeiume X 10pust
U UX HaXO0XJECHUE B IIPUPO/IE.

OOmas xapakrepucTika 31eMeHToB VIA-rpynnsl. OcoOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHble cTeneHn okucieHus. CTpoeHue u puzndeckue
CBOWCTBA MPOCTHIX BELIECTB — KUCIOPOJA U cepbl. AJUIOTPONHbIE MOJU(UKALIUN KHCIOpOoJa U cepbl. XUMHUYECKUE cBoicTBa cepbl. CepoBOAOpPO,
CTpoeHHe, GU3NYECKUEe U XUMHUecKHue cBoicTBAa. OKCUIBI CEphl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUA0B. CepHas KUCI0Ta, PU3NYECKUE U XUMHUYECKHE
CBOMCTBa (0OILIME Kak MpeAcTaBUTENs Kiacca KUCIOT M crenuduueckue). XMMUUYECKHE Peakiiy, JeXKallde B OCHOBE MPOMBIIIIEHHOTO crocoda
MOJIy4YEHUs CepHOM KUCIOTHI. [IpuMenenune cepHoil kucaoTbl. Coiau cepHON KUCIOThI, KaueCTBEHHAs peakius Ha cynb(ar-uoH. Haxoxaenue cepsl u eé
coeIMHEHUi B mpupoze. XUMUYECKOE 3arps3HeHNe OKpYXKaroleil cpeibl COEAMHEHUSIMU cepbl (KUCIOTHBIE JJOXK/IU, 3arpsi3HEHHE BO31yXa U BOJIOEMOB),
CHOCOOBI €ro NMpeA0TBpaIlEeHuUS.

OOm1ast xapakTepucTHKa 31eMeHTOB VA-rpynnbsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTETIEHN OKUCIIEHUs. A30T, paclipoCTpaHeHHE B
npupoje, Gpusndeckue U xumuueckue cpoiictsa. KpyroBopor azora B mpupoje. AMMuak, ero (pu3M4eckre U XMMHUYECKHE CBOWCTBA, MOJIyYEHUE U
npuMeHeHne. Coau aMMOHUS, UX (U3NYECKHEe U XUMUYECKHEe CBOICTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HOHbI aMMOHUS. A30THasi KUCIIOTa, €€
noJiyueHue, (pu3nueckue U XMMHUYecKue CBOMCTBa (00IMe Kak MpeacTaBUTENs Kjlacca KUCIOT U cnenuduieckue). Mcnonp30BaHrne HUTPATOB U COJIeH
aMMOHMSI B KaueCTBE MHHEpPAIbHBIX yJOOpeHuH. XHUMHYECKOe 3arps3HeHHE OKpYXKarolled Cpeabl COeNMHEHHSIMHM a30Ta (KUCIOTHBIE OXIH,
3arpsi3HEHUE BO3yXa, OUBHI U BOJOEMOB). Pocdop, amoTponubie Monudukanuu docdopa, Gusndeckre U xumuueckue cporictsa. Oxcun pochopa
(V) u pochopnas kucnota, puzndeckue 1 XUMHUECKHE CBOMCTBA, nosydeHue. Vcnonb3oBanue GpocdaroB B KauecTBe MUHEPATbHBIX yI00pEHUil.

O6mras xapakTepucTuka 35eMeHToB [VA-Tpynmel. OcoOEHHOCTH CTPOEHHUST aTOMOB, XapaKTePHBIE CTETICHH OKUCIEHUsS. YTJEPO/, aJUIOTPOITHBIC
MoIU(UKAIMH, PaCIIPOCTPaHEHHE B IPUPOJIE, (PU3NUECKUe U XUMUYECKUe cBoiicTBa. AncopOuus. Kpyrosopor yrinepona B mpupojae. Okcusl yrieposa,
ux (u3nUeckre M XMMHUYECKHE CBOWCTBA, JEWCTBHUE Ha JKUBbIE OPraHU3MBbI, MOJIyU€HHE M NMPUMEHEHHE. DKOJOTHYECKHe MPOOIeMbl, CBSI3aHHBIE C
okcugoM yriaepona (IV), rumoresa rinodasbHOTO MOTEIUICHHUS KIMMaTa, MapHUKOBBIA 3¢ddexr. YrompHas kuciaota U e€ conu, ux (QU3NUECKue u



XUMHYECKHE CBOMCTBA, MOJyYCHHWE U NMpUMeHeHHe. KauecTBeHHas peakmusi Ha KapOoHaT-uoHbL Mcmonp3oBanue kapOOHATOB B OBITY, MEIHUIIMHE,
MPOMBIIIUICHHOCTH U CEJIbCKOM XO035MCTBE.

[lepBoHavasibHble MOHATHS 00 OpPraHUYECKHX BEHIECTBAX KaK O COCIMHEHMSX yriepoja (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TaHOJI, TJIULEPHUH,
yYKCycHas Kuciora). [IpupoaHbie HCTOYHUKH YTIIEBOJOPOAOB (YTrojlb, IPUPOAHBIN ra3, He(Th), MPOIYKTHI UX MepepadoTKHu (OCH3UH), UX POJIb B OBITY U
MPOMBIIITICHHOCTH. [[oHATHE 0 OMOJIOTrMYeCKH BaXKHBIX BEIIECTBAX : )KHpaX, OeJIKax, yriIeBoIaX — M MX POJIU B )KU3HHU YeioBeKa. MaTepuaabHOE €TMHCTBO
OpraHMYE€CKUX U HEOPTraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢pusndyeckue U XUMUYECKUE CBOMCTBA, MoJlydeHrue u npuMmeHnenue. CoequHeHust KpeMHUs B ipupoae. OOmme npeacTaBieHus o0
okcuae kpemaus (IV) u kpemuueBoit kucinore. CUIMKAThl, UX UCIIOJIL30BaHKUE B OBITY, B MPOMBINIJICHHOCTH. BaskHeHIIIe CTPOUTEIbHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IEMEHT, O€TOH, kee300eToH. [IpodaemMbl 6€301MacHOro UCTIOIB30BAHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IIOBCETHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

M3y4yeHue o0pa3ioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, MPOBEJCHNE KAUYECTBEHHBIX PEAKIIMU Ha XJIOPUA-UOHBI U HAOIIOICHIE
MIPU3HAKOB MX MPOTEKAHMS, ONBITHI, OTpakaronue (PU3nYecKre U XUMHYECKHE CBOWMCTBA TaJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB), O3HAKOMJIEHHE C OOpa3llaMH XJOPUIOB (TajJOTreHUIOB), O3HAKOMJICHHE C OOpas3liaMu cepbl U €€ COCTUHEHUSIMH (BO3MOKHO
UCIOJIb30BaHUE BUJICOMATEPHANIOB), HAOMIOACHHE TIpoliecca OOyTIMBaHUS caxapa MoJ JSHCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI, U3YUYECHUE
XUMHYECKHUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI, IPOBEJACHIE KAaUeCTBEHHOMW peaKIluu Ha CYJIb(aT-uoH U HAOII0CHHE MPU3HAKa €€ IPOTeKaHus,
03HaKOMJICHHE ¢ (PHU3NYECKUMH CBOMCTBAMU a30Ta, (hochopa v MX coequHEHUH (BO3MOYKHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB), 00Opa3liaMH a30THBIX U
bochopHBIX yIoOpeHuit, moryaeHrne, coonpanue, paclio3HaBaHNue U U3YYCHHE CBOWCTB aMMHaKa, IPOBEICHUE KAYECTBEHHBIX PEAKIIUi Ha HIOH aMMOHUS
u ocdaT-uoH U U3ydeHHe MPU3HAKOB UX MPOTEKaHU, B3aUMOICHCTBHE KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI C MEIbI0 (BO3MOXHO HCITOJIb30BaHUE
BUJICOMATEPHANIOB), W3Y4YEHHE MOJeNel KPUCTAIUIMUECKUX pEemI€ToOK anMasa, rpaduta, (yiiaepeHa, O3HAKOMJIEHHE C MPOIECCOM aacopOoiuu
PacTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHMBOrasa, MOJydyeHHE, COOMpaHue, pacro3HABaHHE W HM3YUYEHHUE CBOMCTB
YIJIIEKUCIIOTO Ta3a, MPOBE/ICHNE KaYeCTBEHHBIX peaklui Ha KapOOHAT U CHIIMKAT-HOHBI U M3YYEHHE MPHU3HAKOB MX IMPOTEKaHHUs, O3HAKOMIIEHHUE C
MPOAYKIIMEH CUIIMKATHOU MPOMBIIIIIICHHOCTH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeline HeMeTaulbl U UX COSTUHEHUS.

MeTta/ljibl M MX COEAMHEHHUSA

OO6m1ast XxapakKTepUCTUKAa XUMHUYECKUX DJIEMEHTOB — METAJVIOB HA OCHOBAHUHU UX TOJIOKeHUs B [leprnoanueckoil cucTeMe XUMUUECKUX 2JIEMEHTOB
J1. 1. MenneneeBa u crpoeHust aroMoB. CTpoeHne MeTaioB. Metayuinueckas CBsi3b M METaNIMYECKasi KpUCTAJUIMYECKas PeIIETKA. DIEKTPOXUMUYECK U
pAI HApsDKEHUH MeTaiioB. DU3nyecKkne U XUMUYECKHUe CBOMCTBA MeTaiioB. OO1ue croco0bl moiyueHus MeTaioB. [loHATHE 0 KOPPO3UM METAJIIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT Koppo3uu. CIijiaBsl (CTalb, YyTyH, JIOPATIOMUHHMA, OpOH32a) U UX MPUMEHEHHE B OBITY U MPOMBIIIEHHOCTH.

[Ilenounbie MeTaiuibl: noJjioxkeHue B [lepuoandeckoi cucteMe xumudeckux anemMeHToB . 1. MenaeneeBa, cTpoeHHe UX aTOMOB, HAXOXK/ICHHUE B
npupoje. Ou3nueckue 1 XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kaius). OKCUIbl M TUAPOKCUBI HATpUs U Kanud. [I[puMeHeHune menoYHbIX
METAJJIOB B X COCTUHCHUH.

[[{esr0uHO3EMENBHBIE METAJUIBI MATHUN U KaJIBLIUI: TI0JIOKEHHE B [leproanueckoil cucreme Xumuiyeckux aiueMeHToB [I. 1. Menneneesa, ctpoenue
WX aTOMOB, HaXOXIeHHE B ipupoje. Ousnyeckne u XUMUYECKHE CBOMCTBA MarHus U KaJbIusl. BaxxHenme coeMHEeHNS KaabIns (OKCHT, THUIPOKCHUI,
comu). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUSI.

AmroMuHMil: nosioxkeHue B [lepuoguueckoil cucreme xumudeckux sneMeHtoB [[. M. MenpaeneeBa, CTpoeHHE aTtoMa, HaXOXKIAECHUE B TPUPOJIE.
du3nyecKue U XUMHUYECKHE CBOMCTBA amoMUHUsA. AMGBOTEpHBIC CBOMCTBA OKCH/IA M THAPOKCUIA ATFOMUHUS.



Kenezo: nonoxenne B llepuoamueckoin cucreme xumuueckux 3nemeHToB JI. M. MeHneneeBa, CTpOo€HHE aTOMa, HAXOXKJICHHE B IPHUPOJE.
dusnyueckre 1 XUMUUYECKHE CBOMCTBA kene3a. OKcubl, ruapokcuabl U conu xenesa (I1) u sxenesa (III), ux cocra, cBOWCTBA U MO YYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE ¢ 0o0pasllaMd METa/lIOB U CIUJIaBOB, MX (PU3NYECKHMMH CBOMCTBAMHU, U3Y4YCHHE PE3YyJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO
HCI0JIb30BaHUE BUJIEOMATEPHAIIOB), 0COOEHHOCTEN B3aUMO/IEHCTBUS OKCHA KAJIbLIVS M HATPUs ¢ BOJOH (BO3MOXKHO M CII0JIb30BAHUE BUIEOMATEPUAIIOB),
UCCIIeTOBaHKE CBOMCTB jKECTKOM BOBI, ITPOIIEcca TOPEHHUS JKeJie3a B KUCIOPOe (BO3MOMXHO HCIIOIb30BaHKUE BUACOMATEPUaoB), IPU3HAKOB ITPOTEKAHUS
KAueCTBEHHBIX PEaKIUii Ha MOHBI: MarHUs, KaJblUs, alfoMUHNS, ITUHKA, xene3a (II) u sxenesa (III), menu (II), HabmoneHUe 1 OMMCAaHKUE TIPOIECCOB
OKpAalllMBaHUsl TUIAMEHU MOHAMH HATpus, Kajdus U KajblUs (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEpPHANIOB), HCCle0BaHUE aM(OTEPHBIX CBONCTB
TUIPOKCH/IA ATFOMUHUS U THAPOKCUIA IMHKA, PELICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BakHel11re MeTalljibl ¥ X COETUHEHUS.

XuMHUS U OKpYKALIas cpeaa

BemectBa 1 MaTepuanbsl B IOBCEIHEBHOM JKHM3HM 4elloBeKa. be3omacHoe MCMOIb30BaHUE BELIECTB M XMMHUYECKHX peakuuil B ObiTy. IlepBas
MIOMOILb NPYU XUMUYECKUX 0KOTraX U OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY»Karolled cpeabl (IpenenabHas JomycTuMasi KOHUeHTpauus BemecTs, nanee — IIJIK). Ponp xumuu B peuieHuu
HKOJIOTHUECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUaJbl).

Meoswcnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3eH MPHU U3yYEHUH XUMHH B 9 KJ1acce OCYIIECTBISIETCS Yepe3 UCIOJIb30BaHUE KaK 00X €CTeCTBEHHO-HAYUHBIX
MOHSATUHN, TaK U MOHATUH, BISAIOIINUXCA CUCTEMHBIMU JUISI OTJAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAay4yHbIE TMOHATHA: Hay4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs, aHalu3, CHUHTE3, KilaccuuKaius, NepUOAUYHOCTb,
HaOJI0ieHNE, SKCIIEPUMEHT, MOJICTUPOBaHKE, U3MEPEHHE, MOJIeNb, IBJICHHE, TApHUKOBBIN 3(h(heKT, TEXHONIOT U, MaTepHabl.

®duszuka: MaTepus, aToM, JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIBL, PaJHOaKTUBHOCTb, MOJIEKYJIa, JIEKTPUUYECKUH 3apsil, MPOBOIHUKH,
MOJYIIPOBOJIHUKY, JUAJIEKTPUKH, (DOTORIEMEHT, BEIIECTBO, Telo, OO0OBEM, arperaTHoe COCTOSHME BEIIeCTBa, ra3, pPacTBOp, PacTBOPUMOCTb,
KpUCTaJIJINYECKasl peiérka, CIuiaBbl, PU3NUYECKUE BEIIUYUHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COHIIE.

buonorusi: ¢otocunres, npixaHue, Ouocdepa, 3KOCHUCTEMA, MHHEpaJbHbIE YIOOPEHHUS, MHUKPOAJIEMEHTbI, MaKpO3JIEMEHThl, MUTATEIbHbIE
BEILIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbI, TOPHBIE TOPO/IbI, MTOJIE3HbIE HCKOTIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS TPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA



JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI OCHOBHOT'O OOIIIEro 00pa30BaHMs JOCTUTAIOTCS B X0/1€ O0yUCHHS XUMUHU B €IMHCTBE YUeOHOU U
BOCIIUTATEIbHON AEATENIBHOCTH B COOTBETCTBUHU C TPAJULMOHHBIMU POCCUHCKHMHU COLMOKYJIBTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH,
NPUHATBIMA B OOIIECTBE MpaBWJIAaMH M HOPMaMH MOBEIEHHS M CIIOCOOCTBYIOT NpOIleccaM CaMOIIO3HAHUS, CAMOPA3BUTHS W COLMAIH3 AU
o0y4Jaronmxcs.

JIMYHOCTHBIE PE3yJabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIUXCS PYKOBOJCTBOBAaTHCS CHUCTEMOW IO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlUil U
paclIpeHue OnbITa JesITeIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YACTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HAYYHOMY HaClI€[MI0, TOHUMAaHUs 3HAaYEHUSI XUMUYECKON HayKu
B JKM3HU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTU BIAAETh JOCTOBEPHOM HH(pOpMalued O MEePEAOBbIX JOCTUKEHUSX U OTKPBITUSAX MHPOBOM U
OTEYECTBECHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHbIX 3HaHUAX 00 YCTpoWcTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IPEJCTAaBICHUS O COLMAIbHBIX HOpPMax W MNPaBUIAX MEXKIMYHOCTHBIX OTHOILEHHH B KOJJIEKTUBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTHU B
OOIIIECTBEHHO MOJIE3HOW, y4eOHOMCCIIeNOBATEIbCKONW, TBOPYECKOH W IPYrUX BUAAX ACATEIBHOCTH, TOTOBHOCTH K Pa3sHOOOpa3sHOW COBMECTHOU
JeSITEeIbHOCTH TPH BBIOJHEHWH Y4YeOHBIX, MO3HABATENbHBIX 33714, BBIIOJHEHWHM XMMHUYECKHX HKCIIEPUMEHTOB, CO3JaHUU Y4EOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aUMOIIOHMMAHHIO U B3aMMOIIOMOIIM B MPOIIECCe ITON yueOHOH N1eSTeNbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJECHNUE U MOCTYIIKU
CBOMX TOBApUILEH C MO3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM € YUETOM OCO3HAHMS MOCIEICTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BELIECTBE M XUMHUYECKOW DPEAKIMH, COOTBETCTBYIOUIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
COCTABJISAIOLINE OCHOBY JUIS MOHMUMAHUS CYLTHOCTH HAay4HOH KapTHHBI MHpa, NPEACTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI,
B3aMMOCBS35IX YEJI0BEKA C IPUPOJHOM CPEOi, O POJIU XUMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MI03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA NOJyYeHNE HOBBIX 3HAHUI 110 XUMUM, HEOOXOAUMBIE /Ul O0OBSICHEHUSI HAOJII01aeMBbIX MPOLIECCOB U
SIBJIGHUH, T03HABATEIbHON, NHPOPMAILIMOHHON U YMTATEIbCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHOM pabOThl ¢ y4eOHBIMH TEKCTAMH,
CIPaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K 00y4eHHIO U MO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CHOCOOHOCTh K CaMOOOpa30BaHHUIO, MPOEKTHOW M UCCIIE0BATEIbCKOM
JesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH U YPOBHS O0yUYeHHS B AajbHEHIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:

0CO3HaHME [IEHHOCTH HU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3/I0POBBIN 00pa3 KU3HU, OCO3HAHUE MOCIIEACTBU i
U HEeNpUsTHE BPEAHBIX INPUBbIUEK (YMOTpeOJIeHHs] alKOrojis, HapKOTUKOB, KYpEHHs), HEOOXOIUMOCTH COONIOACHMS MpaBui O€30MacHOCTU MpH
O0paIleHn! ¢ XUMUYECKHUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOro BOCIIMTAHUS:



MHTEpEC K MPAKTUUYECKOMY U3YyUEHHIO podeccuii M Tpyaa pa3InyHOro poja, YBaKEHHE K TPYLY U pe3ybTaTaM TPYAOBOH JESTENTbHOCTH, B TOM
YHCIIe HA OCHOBE IIPUMEHEHUS MPEIMETHBIX 3HAHHUH 110 XUMUH, OCO3HAHHBIN BBIOOP HHIMBUIYaIbHOM TPACKTOPUH ITPOIODKEHUS 00pa30BaHUs C y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIeHmIHON Npo(hecCHOHAIBHONW NEATEIbHOCTH H
Pa3BUTHS HEOOXOMMbBIX YMEHHI, FTOTOBHOCTh aIalTHPOBAThCS B MIPO(ECCHOHATILHON CpeIe;

6) 9KOJIOrNY€ECKOT0 BOCTIUTAHHUS:

HKOJIOTHYECKHU 1eJIeCO00pa3HOe OTHOLICHHE K IPHPOJE KaK MCTOYHHKY JKU3HM Ha 3emiie, OCHOBE €€ CyLIeCTBOBAHUS, MOHUMAHHE LIECHHOCTH
3JI0POBOTO U Oe301MacHOro 00pasa )KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DPM3NYECKOMY U IICUXHUYECKOMY 37I0POBbIO, OCO3HAHUE I[EHHOCTH
COOJTIO/ICHYSI IPaBHJI OE30MAaCHOTO MMOBEACHHS IIPH PaboTe C BELIECTBAMH, a TAKXKE B CUTYAIHSX, YIPOXKAIOIIMX 3I0POBBIO U KU3HH JIFOJICH;

CIOCOOHOCTH MPUMEHSATH 3HAHMUS, MOJTy4aeMble PH U3YYCHUU XUMUH, JUIS PEIICHHS 3a/1a4, CBA3aHHBIX C OKPY)KAIOIIEH MPUPOTHON CPEeOH, st
HOBBIIICHUST YPOBHSI 3KOJIIOTMYECKON KYJIbTYPbI, OCO3HAHUS IJI00AIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeil MX pelieHHs MMOCPEACTBOM
MCTOAO0B XMMHUH, SKOJOTHUICCKOI'0 MBIIIJICHUA, YMCHUA PYKOBOJACTBOBATLCSA UM B HO3HaBaTeJIBHOﬁ, KOMMYHI/IKaTI/IBHOI\/JI u COHHaHLHOfI IIPaKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATDBI

B cocraBe meranpeaMeTHBIX pPe3ylbTaTOB BBIICISAIOT 3HAUYUMbIE s (POPMHUPOBAHUS MUPOBO33PEHUS OOILEHAYUHbIE MMOHATHS (3aKOH, Teopus,
MPUHINI, TUTIOTE3a, (PaKT, cucTema, MPOIECcC, SKCIEPUMEHT U JPYroe.), KOTOPbIe MCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NMpenMeTax W
MO3BOJISIIOT HAa OCHOBE 3HAHMH M3 3TUX MpeAMETOB (hOPMUPOBATH MPEJCTABICHHUE O IIEIOCTHONW HAy4YHOW KapTHHE MUpa, U YHUBEpCaJbHble yueOHbIE
neicTBusl (MO3HaBaTelIbHbIE, KOMMYHHKATHBHbIE, PETYISATHUBHBIE), KOTOpble 00ecHeunBaloT (HOPMUPOBAHME TOTOBHOCTH K CaMOCTOSATEIBHOMY
IUTAHUPOBAHUIO U OCYLIECTBIICHHUIO YU€OHOH 1A TEIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble JJjornueckue AeMcTBUA:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTHYCCKOTO MBIINIJICHUSA HpI/I OCBOCHHNU 3HaHI/II\/'II paCKpI)IBaTI) CMBICJI XUMHUYCCKUX HOH?[TI/Iﬁ (BBII[GJ'I?[TI) nux
XapaKTepHbIe MPU3HAKH, yCTAaHABINBATh B3aUMOCBSI3b C APYTUMU MOHSATHSIMH ), UCTIONB30BATh MOHATHUS ISl 00BSICHEHUS OTACNBHBIX ()aKTOB U SIBIICHUH,
BI)I6I/IpaTI> OCHOBAaHUA U KpI/ITepI/II/I JJI Knaccmbnxaunn XUMHNYCCKHUX BCIICCTB U XUMHNUYCCKUX peaKuHﬁ, yCTaHaBJ'II/IBaTI) HpI/IIII/IHHO-CJ'Ie)ICTBeHHI)IG CBsA3U
MEXIy O0bEKTaMH U3y4eHUSs, CTPOUTD JIOTHUECKHUE pacCykIeHUs (MHIYKTUBHBIE, JeIYKTUBHEIE, TI0 aHAJIOTHH ), JIeNIaTh BBIBOJIBI M 3aKITIOYCHHUS,

yYMEHHE MPUMEHSTh B Mpoliecce MO3HAHUS MOHATUS (IpeIMETHbIE U METaIllpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBbIE) MOJIEIH, UCIOJb3YEMbIE B
XUMHH, TIPe0OPa30BHIBATH IHPOKO MPUMEHSIEMbIE B XHMHUH MO/JICTbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJI DJIEMEHTA), XUMUYecKast popmyna
158 ypaBHeHI/Ie XI/IMI/I‘IeCKOI\/II peaKHI/II/I — HpI/I peHIeHI/II/I yqe6HO-HO3HaBaTeHLHBIX 3aJ1a4d, C yT-IéTOM 9THUX MOICIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBISIBJISATE U
XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKU U3yYaeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB M XUMHUUECKUX PEaKIUi, BRISIBIATH 00IINE 3aKOHOMEPHOCTH,
HpI/I‘—II/IHHO-CJ'[e)]CTBeHHI)Ie CBA3U U HpOTI/IBOpe‘II/Iﬂ B I/ISY‘-IaeMBIX npoueccax U SIBJICHUAX.

ba3oBble uccieaoBarejibCkue AecTBUS.

YMGHI/Ie HCIIOJIb30BaTh ITOCTABJICHHBIC BOHpOCBI B KQUCCTBEC I/IHCprMeHTa IIO3HAaHUA, a TAK)XXKEC B Ka4YE€CTBE€ OCHOBHI J1JIA (bOpMHpOBaHI/IH THUITOTE3bI
110 npOBepKe HpaBI/IJII:HOCTI/I BBICKA3bIBACMBIX Cy)K,Z[GHHﬁ;



pUOOpETEeHUE OIBITA IO TIAHMPOBAHUIO, OPTAHU3ALUU U IPOBEICHUIO YUEHHUECKUX SKCIIEPUMEHTOB, YMEHUE HAOII01aTh 332 XOJIOM IpoLecca,
CaMOCTOSITENIFHO MPOTHO3UPOBATH €r0 Pe3yabTaT, (popMyarpoBaTh 0OOOILIEHUS M BBIBOABI MO pE3ysbTaTaM IMPOBEIEHHOTO OIbITA, MCCIEIOBAHMUS,
COCTaBJIATh OTYET O MPOJIETaHHON padoTe.

Pa6ora ¢ nundopmanmeii:

yMEHHUE BbIOMpPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MH(POPMALUIO PA3IMYHBIX BUAOB U (OPM MPEACTABICHUS, MOTYyJaeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (HAay4HO-TIONMYJSpHAs JHUTEepaTypa XUMHUYECKOIO COJEpKaHUs, CIpaBOYHbIE MocobOusi, pecypchl MHTepHeTa), KpUTUUYECKH OIICHUBAThH
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHATh Pa3IMyHble METOJIbI M 3alpOChl MPHU MOUCKEe U 0TOOpe MH(MOPMALMKM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX AJIs
BBITTOJIHEHUSI Y4EOHBIX M ITO3HABATEIBHBIX 3aJad OINPENeIEHHOTO THUIA, MPHOOPETEHHE OIbITa B O0JACTH MCIOJB30BaHUS HH()OPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJaJleHUE KyIbTYypOll aKTHBHOTO HCIOJIb30BAHHUS PA3IUYHBIX MOMCKOBBIX CHUCTEM, CaAMOCTOSITENIbHO BBIOMpATH
ONITUMAJIBHYIO (POPMY TPEACTaBICHUS HHPOPMALUHU U MILTFOCTPHPOBATH PEIIaeMbIe 3314 HECIIOKHBIMU CXEMaMH, THarpaMMaMu, IpyruMu (popMamMu
rpauKu U UX KOMOMHAITUSIMU;

YMEHHUE HCII0JIb30BaTh U aHAJTM3UPOBATh B POIIECCe YICOHOH M NCCIIEA0BATENLCKOM AeSITEIbHOCTH HHPOPMALIUIO O BIMSHUYU MPOMBIIUICHHOCTH,
CEJIbCKOT'0 XO35ICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIICH MPUPOAHOMN Cpebl.

KoMMyHHKaTHBHBIC yHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

yMEHHUS 3aJaBaTh BOMPOCHI (B X0/€ auagora u (WiM) AUCKYCCHHM) MO CYIIECTBY OOCYXIaeMoOil TeMbl, (OpMYIUPOBATh CBOU MPEIOKEHUS
OTHOCUTEJIbHO BBIMOJHEHUS MPEIIIOAKEHHOM 3a0a4H;

YMEHUSI NPEACTABIATH MOJYYEHHBIE pPE3yJbTaThl MMO3HABATEIbHOM JEATEIbHOCTH B YCTHBIX M NMUCBMEHHBIX TEKCTaX; JENaTh MPE3EHTALNIO
PEe3yIbTATOB BBHIOTHEHUS! XUMUUECKOTO IKCIIEPUMEHTA (J1abOpaTOPHOTO OMBITA, JIAOOPATOPHOUM PabOTHI 11O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO
IIPOEKTA);

YMEHHSI Yy4eOHOro COTpYIHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOW MO3HABATEIbHOM M MCCIEIOBATENIbCKOW JAESITEIbHOCTU NPU PELICHUH
BO3HHUKAIOMIUX MPOoOJIeM Ha OCHOBE yuyéTa OOLIMX HMHTEPECOB M COIJIACOBAHUS MO3ULMI (00CYXIEeHHs, 0OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUH, OIIpe/ieJIeHHe KPUTEPUEB 10 OLIEHKE KauyecTBa BBIITOJIHEHHOM pabOThI U ApyTHE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSTENIbHO OIpPENeNATh LEeNH JeATeNbHOCTH, IUIAHUPOBaTh, OCYILIECTBIATh, KOHTPOJMPOBATH W TMPH HEOOXOTUMOCTH
KOPPEKTUPOBATh CBOIO JESTENbHOCTh, BBIOMpaTh Hanbosee 3(hPeKTUBHBIE CIIOCOOBI peUIeHHUs] YyUeOHBIX M MO3HABATENbHBIX 3a]a4, CaMOCTOSATEIbHO
COCTABJISATh WJIM KOPPEKTUPOBATH MPEIOKEHHBIN aJITOPUTM JACHCTBUI NMPH BHIOJHEHNUH 33JJaHUN € YU4ETOM MOJIYUYEHUsI HOBBIX 3HAHUH 00 M3ydaeMbIX
00BEKTaX — BEIIECTBAX M PEaKIUsiX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOMN IIeJId, YMEHUE HCIONb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUH 3aJaHHM.



HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 00S3aTENILHOTO COJACpXKaHWs, YCTAHOBJIEHHOTO JTaHHOHM (enepanbHoil paboueil mporpamMmon,
BBIJICJIAIOT: OCBOEHHBIE 00YUYaAIOIIMMUCS HAay4YHbIC 3HAHUS, YMEHMS U CIIOCOOBI AeWCTBUI, crienupuueckue A1 IpeaMeTHON o0nactu «XuMUs», BUABI
ACATCIIbHOCTH 11O IMOJTYUYCHUIO HOBOT'O 3HAHU:A, €0 UHTCPpHIPCTAILUU, Hpe06pa303aHmo U IPUMCHCHUIO B PA3JIMYHBIX y‘-Ie6HbIX 1 HOBBIX CUTYyallUAX.

K xoH1y 00y4enus B 8 kijiacce npeMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JAOJKHBI OTPa)kaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUIA:

e  PacKphIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUI: aTOM, MOJIEKYJIAa, XUMHUYECKUN 3JIEMEHT, IIPOCTOE BELIECTBO, CJIOKHOE BEUIECTBO, CMECh
(oaHOpO/AHAS U HEOAHOPO/IHAS ), BAIGHTHOCTb, OTHOCUTENIbHAsI aTOMHAs U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BELECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi A0JISI XKMUYECKOTO 3JIEMEHTA B COSTMHEHUH, MOJISIPHBINA 00BEM, OKCHJT, KHCII0Ta, OCHOBAaHHE, COJIb, DJIEKTPOOTPHULIATEILHOCTh, CTEIICHb
OKHCJICHUs, XUMUYECKasi PeakLus, KIacCU(PUKAIM PEaKUMH: peaklUd COEAMHEHMs, PEaKLMUU PA3JIOKEHMs, PEaKLUU 3aMELCHMs, PeaKkLuu
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHIE PEAKIIH, TeIUIOBOU 3((EKT peakiuu, Apo aToMa, SIEKTPOHHBIN CIOH aToMa, aTOMHast OpOUTallb, PaaIyc
aTOMa, XUMUYECKasi CBS3b, IIOJSIPHAS U HEMOJISPHAs KOBAJICHTHAs CBA3b, NOHHASI CBSI3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBasi 10JIs1 BEILIECTBA
(TIpoleHTHAs KOHIICHTPAIIMsI) B paCTBOPE;

e WUIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX ITOHATHI U IPUMEHSTH 3TH MOHATHUSA IIPA ONIMCAHUU BEUIECTB U UX NIPEBPALLECHUH;

e  HCIOJb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBJIEHUS (POPMYJI BEIECTB U YPaBHEHUN XMMHUECKUX PEaKIIUM;

e ONpeAessATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHMSAX, CTENEHb OKHMCIEHHS HJIEMEHTOB B OWHApHBIX COEIUHEHHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEAeNEHHOMY KJIAcCy COEAMHEHMH 1o (opMmynaM, BHJI XUMHYECKOW CBSI3M (KOBAJIEHTHAs W HOHHas) B
HEOPraHUYECKHUX COCIUHEHMSIX;

e packpsBath cMmblca [lepmoamueckoro 3akona J[. M. MeHnpneneeBa: N1€MOHCTPUPOBATH NMOHMMAHHME MEPHOJUYECKON 3aBHCUMOCTH CBOWCTB
XMMHMUYECKHX JJIEMEHTOB OT UX MOJ0KeHus B Ilepnoanueckoil cucteme, 3aKOHOB COXPAHEHHUSI MACChl BELIECTB, MIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yUEHHsI, 3aKOHa ABOraipo;

e ONHCHIBATh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuonuueckoil cucTeMbl XMMHMYECKMX 3JE€MEHTOB: pa3jinyaTh MOHATHS «TJIaBHas
noarpynna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpymnmna)», mansie 1 OoJblINe EPUObI, COOTHOCUTH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B
tabmuue «llepmonuueckas cuctema xumuueckux snemeHtoB JI. M. MenzaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 001ee YNCIIO JIEKTPOHOB U pacIipe/ie]IeHHE UX 10 JIEKTPOHHBIM CIIOSIM);

e KJAacCU(ULIMPOBATH XUMHUECKUE IJIEMEHTHI, HEOPraHMUECKUE BEIECTBA, XMMUYECKHE PEAaKLIUH (110 YUCIIy M COCTABY YYAaCTBYIOIIUX B PEAKIHH
BELIECTB, [0 TEMJIOBOMY 3P PeKTy);

e  XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB pA3JIMYHBIX KJIAcCOB, IOATBEPXKAas OMNHMCAHHE IpPHUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUil;

e IPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa, BO3MOXXHOCTH MPOTEKAHNS XMMHYECKHUX IPEBPAIICHUN B
Pa3IMYHbIX YCIOBUSIX;



BBIUUCIIATH OTHOCUTENEHYIO MOJIEKYIISIPHYIO i MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJI0 XMMUYECKOTO 3JIEMEHTA 10 ()OPMYJIe COSMHEHNS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKON PEaKIIHH;

MPUMEHSATH OCHOBHBIE ONEPAIIH MBICIUTEIFHON NeSITEIbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHHE, 0000IIeHNE, CHCTEMATU3AIUIO, KIacCU(UKAIHIO,
BBISIBJICHHE MPUYMHHO-CIICICTBEHHBIX CBA3€M — JJIS M3Y4YEHUS CBOWMCTB BEIIECTB U XMMUYECKUX PEAKLUN, eCTECTBEHHO-HAayYHBbIE METObI
II03HAHUS — HA0JII0JIEHUE, U3MEPEHUE, MOAEIIMPOBAHNE, IKCIIEPUMEHT (peajlbHbIN U MBICIIEHHBIH );

CJIeIOBaTh IPaBUJIaM I0JIb30BaHUS XUMHUECKOM MOCyA0i U 1ab0opaTOpHBIM 000pyIOBaHUEM, a TAaKKe MpaBUiIaM oOpallleHus ¢ BEIIeCTBaMU B
COOTBETCTBUH C MHCTPYKIUSMH IO BBIIOJIHEHHIO Ja0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYUYECHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(BoIOpO/Ia M KUCTIOPO/1a), IPUTOTOBIICHUIO PACTBOPOB C ONPEIEIEHHO MacCOBOM J0Jei pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U IPOBOAUTH
XUMHAYECKHE HKCIEPUMEHTHI I0 PACIO3HABAHUIO PACTBOPOB INEIOYEH W KHUCIOT C TMOMOIIBI0 HHAWKATOPOB (TakMmyc, (eHOI(TaIeHH,
METHJIOPAHXK U IPYTHE).

K koHIy 00y4eHwus B 9 Kjiacce mpeaMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JOKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0yUYAIOITUXCS YMCHHIA:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IOHATHN: XUMUYECKUH JJIEMEHT, aTOM, MOJIEKYJIa, NUOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CII0KHOE
BEIIECTBO, BAJICHTHOCTb, JIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYEeCKast Peaklns, XUMHYECKast CBS3b, TEIUIOBOH AP PEKT peakiuy,
MOJIb, MOJISIPHBIA 00BEM, PACTBOP, SIEKTPOIUTHI, HEITIEKTPOIUTHI, SNEKTPOIUTHUECKAs JUCCOLUAIUS, PEAKIIMU HOHHOTO 00MeHa, KaTalu3arop,
XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE PeaKuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKHUCIIUTENb, BOCCTAHOBUTED,
OKHCJICHHE M BOCCTaHOBJIECHHUE, AIJIOTPONUs, aM(pOTEepHOCTh, XUMUYECKas CBS3b (KOBAJEHTHAs, MOHHAsI, METAININUECKas), KpUCTaIIIMUecKas
peleéTKa, KOppo3us METAJIOB, CIUIABBI, CKOPOCTh XUMHUUYECKOMN peakivu, NpeaesibHO Aonmyctumas konuentpauus [1/IK BemecTsa;
WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MIOHATUN U IPUMEHSATH 3TH MOHSTHS IIPH ONIMCAHUM BELLECTB U UX NPEBPAILECHUN;
HCI0JIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY /ISl COCTaBJIEHMs (POPMYJI BEIIECTB U yPaBHEHUI XUMUYECKUX PEaKIUi;

OIIPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKUX DJIEMEHTOB B COCAMHEHMSIX PAa3IMYHOIO COCTaBa, MPUHAUIEKHOCTh BEIECTB K
OIpeeIEHHOMY KJIacCy COEIUHEHHH 1o ¢opMmyiaMm, BHUJ XUMHYECKON CBsI3U (KOBaJE€HTHas, MOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX
COEMHEHUSX, 3aps] HMOHAa MO XHMHUYEecKod (opmyse, XapakTep cpeabl B BOAHBIX pPAacTBOpaX HEOPraHWYECKMX COEAMHEHUH, THII
KPUCTAJUIMYECKON PEETKH KOHKPETHOTO BEILIECTBA;

packpsiBaTth cMbici Ilepumoguueckoro 3akona [[. M. MenneneeBa M AEMOHCTpUpOBAaTh €r0 IOHHMMAHHUE: ONMCHIBATh M XapaKTEPU30BaTh
tabnnunyto popmy Ileproanueckoil cCUCTEMbl XUMUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATHUS «TJIaBHas nmoArpynna (A-rpyrmna)» u «modovHas
noxrpynna (b-rpymnmna)», mansie 1 00JbIINE TEPUO/Ibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPbIE HMEIOTCS B IEPUOANYECKOM Ta0IuIle, ¢ YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHMSI aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB W 3apsij sjpa, oOllee 4HMCIo 3JIEKTPOHOB M paCHpeleseHHe UX IO
3JIEKTPOHHBIM CIIOSIM), OOBSACHATH 0OIIIE 3aKOHOMEPHOCTH B U3MEHEHUH CBOIMCTB JIEMEHTOB M UX COEIMHEHMH B Tpeieiax MaJbIX MEPHOA0B U
TJIaBHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

KJ1accu(UIMPOBATh XUMUYECKHE IE€MEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE PEaKIUH (110 YUCIY U COCTaBy YYacCTBYIOLIMX B PEAKIIUU
BELIECTB, 10 TEIJIOBOMY 3(PQEKTY, 0 U3MEHEHUIO CTEIIEHEH OKUCIEHUS! XUMUYECKUX JIEMEHTOB);



XapaKTepu30BaTh (OMHUCHIBATh) OOIMIME M CHEIU(PUICCKHE XMMHUYECKHE CBOWMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOITBEPXKAAsi OIMHMCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX M MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKITU;

COCTaBJIATh YPABHEHUS DJIEKTPOIUTUYECKON JTUCCOLMAIMU KUCIIOT, IIEJIOYEN U COJIEN, ITOJHBIE U COKPAILEHHBIE YPABHEHHS PEAKLIU MOHHOTO
oOMeHa, ypaBHEHUS PEaKIUi, MOATBEPKIAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBSI3M MEXIy BEIIeCTBAMH Pa3JIMUHBIX KJIaCCOB;

PacKphIBaTh CYNTHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIUI TTOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca ITUX PEaKIuii;
MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOECHHUSA, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX IMPEBPALCHUN B Pa3iIWYHbIX
YCJIOBUSX;

BBIYMCIISITH OTHOCUTEIBLHYIO MOJICKYJIIPHYIO K MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJTKO XMMHUYECKOTO AJIeMeHTa 10 GopMyJsie COCTUHEHHS,
MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEaKIUU;

coOroAaTh mpaBuja MOJIb30BAHUS XMMHUYECKOM MOCyn0i U 1ab0opaTOpHBIM 00OpYyIOBaHMEM, a TAaKXKe MpaBuia OOpalleHHs C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSMHU TI0 BBITIOJTHEHHIO JJAOOPATOPHBIX XUMHUYECKHUX OITBITOB IO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEUICCTB
(aMMHaKa 1 yriaeKucioro rasa);

MIPOBOJIUTDH PEAKIINH, TIOTBEPKIAIOIINE KaUeCTBEHHBIM COCTAB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMUI-, HOTUI-
, kapboHat-, pocar-, cunukar-, cynbdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUSI U MOHBI U3YUYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJAHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

MIPUMEHSATh OCHOBHBIC ONEPAIIMM MBICIIMTEIILHON JIEITEIbHOCTH — aHajJu3 W CHHTE3, CpaBHEHHE, 000OIICHUE, CHCTEMATHU3aIluI0, BBISIBICHHUE
MIPUYHUHHO-CIICICTBEHHBIX CBSI3€M — JUI M3YYEHHUs] CBOWCTB BEIIECTB U XMUMHUYECKHX PEAKLHM, €CTECTBEHHO-HAYYHBbIE METOJbI MO3HAHUSA —
HaOIo/IeHne, U3MEPEHNe, MOJICIUPOBAHNE, IKCIIEPUMEHT (peaibHbI U MBICTICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KomnuectBo yacos DnexTpoHHbIE (IUPPOBEIC)
n/n Beero|| Kourponsusie || ITpakTuueckue obpazoBaTenbHbIC PECypCEI
paboThl paboThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
1.1 || Xumus — BaxkHas 00JIaCTh €CTCCTBO3HAHUS U TPAKTHYCCKON 5 2 [[BubmmoTeka LIOK
NESITENIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c]]
1.2 |BemecTBa U XUMHUYECKHE PEAKITTH 15 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41837c]]
|I/IT0r0 o pas3zeiny H 20 H

|Pa311e.11 2. BaxkHeiimme npeacTaBuTe M HEOPraHMYEeCKUX BeleCTB

2.1 |Bo3ayx. Kucnopon. [lonsitue 06 okcuaax 6 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
2.2 ||Bomopou. [ToHsITHE 0 KUCIIOTaX U COJISX 8 1 1 [[BubmmoTexa [IOK
https://m.edsoo.ru/7f41837c]]
2.3 ||[Boma. PactBopsl. [ToHsiTHE 06 OCHOBaHUSIX 5 1 [[BuGmmoTeka IIOK
https://m.edsoo.ru/7f41837c]]
2.4 ||OcHOBHBIE KJIACCHI HEOPTAaHMYECKUX COCTUHEHHMA 11 1 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]

|I/IT0ro 10 pasaeny H 30 H

Pasnen 3. [lepnoanueckuii 3axkon u Ilepuoauyeckas cucrema xumudecknx 3j1eMeHToB /[. . MenpaeneeBa. CTpoeHue aToMoB. XUMHYECKasi CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

3.1 |Ilepuommueckuii 3akoH U [lepuonndeckas cucreMa 7 1 [[BubmmoTeka [IOK
xumuaeckux 3nemeHToB [I. . Menneneea. CTpoeHue aroma https://m.edsoo.ru/7f41837c]]

3.2 || Xumuueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC 8 1 [[BubmuoTeka [JOK
peakiuu https://m.edsoo.ru/7f41837c]]

Hroro no pazaeny 15 [[Bu6mmoTeka IIOK
https://m.edsoo.ru/7f41837c]]
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Ne HanmeHnoBaHue pa3/ienoB U TeM MPOrpaMMBI ‘ KonuuaectBo yacos | DnekTpoHHbIE (LU(PPOBHIE)
n/m Bcero|| Konrponensie | Ilpakrtuueckue 0bpasoBaTeNbHbIC PECYPChI
paboThI paboThI
O0o01IeHre U CHCTeMaTU3alus 3HAHUH 3 [[Pubmmoteka [IOK
https://m.edsoo.ru/7f41837c]]
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 5 [ 5 [
9 KJIACC
Ne HanmenoBanue pa3neinoB 1 TeEM IPOrpamMMsl ‘ KommuecTtBo yacos OnexkrpoHHbie (TH(POBEIE)
n/n Bcero| Kontponsubie || IIpaktudeckue 00pazoBaTeNbHbIEC PECYPCHI
paboThI paboThI
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peaKku
1.1 |[[ToBTOpenue u yriyOiieHne 3HaHUH OCHOBHBIX Pa3/ieoB 5 1 [[bubmuoreka [IOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636]]
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PeaKIui 4 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41a636]]
1.3 |[DnexTponuTHuecKas AUCCOorUaisa. XUMHYECKUE peakiuu B || 8 1 1 [[BubmuoTexa [JOK
pacTBOpax https://m.edsoo.ru/7f41a636]]
|I/IT0ro 10 pasfeny H 17 H
|Pa3)1e.11 2. HemeTa/ulbl M HX COeIMHEHHUS
2.1 ||O6mras xapakTepuCTHKa XUMUIECKUX 2IeMeHTOB VIIA- 4 1 [[BubmmoTeka [IOK
rpynmsl. ["amoreHst https://m.edsoo.ru/7f41a636]]
2.2 ||O6mras xapakTepUCTHKa XUMUYECKUX 2JIeMEHTOB VIA- 6 [[BubmmoTeka [IOK
rpynbl. Cepa u e€ cCoeTMHEeHUs https://m.edsoo.ru/7f41a636]]
2.3 ||OO0mas xapakTepuCTUKa XMMUYECKHUX 3JIeMEHTOB VA- 7 1 [[bubmnoreka LIOK
rpymmbl. A30T, Gocdop U UX COCAMHEHHUS https://m.edsoo.ru/7f41a636]]
2.4 ||O6mIas xapakTepUCTHKa XUMUYSCKUX 3JIeMeHTOB [V A- 8 1 2 [[Bu6mmoTeka IIOK
rpymnIbl. YTIepoa U KpEMHUHA U UX COeIUHEHHS https://m.edsoo.ru/7f41a636]]
|I/IT0ro 10 paszeny H 25 H

|Pa321

ej 3. MeTa/li1bl 1 UX COCIUHEHUSHA
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Ne HaumeHoBaHMe pa3iesioB B TEM IIPOrPaMMBI KosaecTBo yacoB DnekTpoHHbIe (IUPPOBHIC)
n/m Bcero| Kontpombueie || Ilpaktudeckue 00pa3oBaTENBHbIC PECYPChI
paboThI paboThI
3.1 ||OGmme cBOMCTBA METAIIOB 4 [[Pubmmoteka [IOK
https://m.edsoo.ru/7f41a636]]
3.2 |[BakHeHIe MeTalIbl U UX COCTUHCHUS 16 1 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a636]]
|I/ITOro 0 pasaeny H 20 H
|Pa311e.11 4. XuMus M OKpyxamoumas cpeaa
4.1 |BemectBa u MaTepuasbl B )KU3HU YEJIOBEKA 3 [[BubmmoTeka LIOK
https://m.edsoo.ru/7f41a636]]
|I/IToro 0 pazzeny H 3 H
O000I11IeHNE U CUCTEMATU3AIUs 3HAHUN 3 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
|OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 | 4 I 7 |
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INIOYPOYHOE IINTAHUPOBAHUE

8 KVIACC
KoiunvecTBo yacoB
Ne TeMa VDOKa DJIeKTpOoHHbIe HU(pPOBbIE
/i yp Beero KonrpoJubnbie|IIpakTruueckue 06pPA30BATEIbHbIE PECYPChI
padoThI padoThI
1 [[[IpenmeT xumuu. Poab XuMUM B 5KU3HM YelioBeKa. Tena u 1 hitps://m.eds00.ru/L62DS2CZR
BelecTBal|
|2 H[[HOHaTne 0 METOJIaX MO3HAHUS B XUMHH] ] Hl H H Hhttps://m.edsoo.ru/9ZJAEW050 |
3 [[H]f').aKTH‘IeCKa}I pabota Ne 1 «IIpaBuna paboTsl B 1ab0paTopuu U 1 hitps:/m.edso0.ru/L5EW4353D
npuéMbl oOpateHust ¢ 1ab0paToOpHBIM 000pYyI0BaHUEMY | |
|4 H[[qI/ICTLIG BertecTBa 1 cMecH. CriocoObl pas3jieicHus cMecei || Hl H H “https://m.edsoo.ru/6TM E21FW8 |
5 [[[TpakTHueckas paG?Ta Ne 2 «Pa3pnenenue cmeceil (Ha nmpumepe 1 hitps:/m.edso0.ru/K3LS5MCRY
OYHCTKH TIOBAPEHHOMW COJIN)»]]
|6 H[[ATOMH U MOJICKYJIbI] | Hl H H Hhttps://m.edSOO.I’U/B LS04WTBS8 |
7 [[Xumuueckue 31eMeHThl. 3HaKu (CUMBOJIbI) XUMUYECKUX 1 hitps:/m.edsoo.ru/AH3DADNAX
3JIEMEHTOB] |
|8 H[[HpOCTHe 1 CJIO’KHBIC BEIeCTBa]] Hl H H Hhttps://m.edsoo.ru/DXJBSTJ95 |
|9 H[[ATOMHO-MoneKyns[pHoe yuenwue]] Hl H H Hhttps://m.edsoo.ru/lMOBJ3QZS |
10 [[3axoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUECKas (hopmyia. 1 hitps://m.edso0.ru/IMCA96FX6
BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB] |
11 [[OTHOCHUTENBHAS aTOMHAst Macca. OTHOCUTENbHAS MOJIEKYJISIpHAS 1 hitps://m.edso0.ru/PIZPCIMDX
Maccal]
|12 H[[MaCCOBas{ JIOJIS XUMUYECKOTO 2JIEMEHTA B COEIMHEHNUH || Hl H H Hhttps://m.edsoo.ru/G HV580MVE|
|13 H[[KonﬂquTBo BemecTBa. Moinb. Monsipaast Mmaccal]] Hl H H Hhttps://m.edsoo.ru/368UNL5Y2 |
|14 H[[(I)I/BI/I‘-IGCKI/IC Y XUMHUYECKHUE SBICHHS. XUMUYECKasi peakiusi| | Hl H H Hhttps:// m.edso0.ru/YZM8S6ATH |
|15 H[[HPI/ISHaKI/I 1 YCJIOBHS MPOTEKAHUS XUMHUCCKUX PEaKInii]] Hl H H Hhttps:// m.eds00.ru/N6DVNJKQ5 |
|16 H[[3aKOH COXPaHEHHUS MACChI BENIECTB. XUMUYECKUE ypaBHEHNUA| | Hl H H Hhttps://m.edsoo.ru/ M8DS4IHVM |
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KosaunvecTBo yacoB
Ne Tema vDOKa JIeKTPOHHBbIE U(PPOBHIE
wn yp Beero Konrpoasubie|[IpakTnyeckue 00pasoBaTelLHBIE Pecypebl
padoThI padoThI
17 )[([:E;zizizin;ezzii;eﬁma, MAacChl BEIIECTBA [10 YPaBHEHUAM 1 https://m.edsoo.ru/LUY9U3EQE
18 [[Kimaccudukaust XMMHUYECKHX peakUuil (COSTMHEHUS, pa3IoKeHus, 1 hitps:/m.eds00.ru/L4807LAGB
3aMelIeHus, oomeHa)|]
19 EE\(/:IT.;aJTI;\;(EIHH(;c;);a;I gil]eHBII/I-BHI_II/IKJIOHCI[I/ICT. O0600meHue u 1 https://m.edsoo.ru/PIWARH3AB
20 [[KontponsHas padora Nel 1o Teme «BelnecTBa 1 XUMUYECKHE 1 1 https://m.edsoo.ru/ON62SNERU
peakuumn»||
21 1[1[11)30(2;;}:]3;1 ZZ/ITe];:(I: rgz?;] ]COCTaB Bo3ayxa. Kucnopom — snemeHT u 1 https://m.edso0.ru/XONONRN1P
oy | [[Pusmucckue 1 xumuieckue cBolcTBa KHCIOPOAa (peaKimH 1 https://m.edsoo.ru/FBS1JRKMB
okucienus, ropenue). [louarue 06 okcuaax|]
23 [[Crioco0BI moMydeHHs KUCIOpOa B JIAOOpaTOPUH U 1 https://m.edsoo.ru/\VJWB6A2RD
npoMelnuieHHOCTH. [IpumeHenue kucnopoaal|
TennoBoit 3¢ PeKT XUMUICCKON PEaKIMU, IIOHITHE O
[l p
24 |TepMOXMMHYECKOM YPaBHEHUH, IK30- M SHIOTEPMHUECKHX 1 https://m.edsoo.ru/PNMKJZHKX
peakiusx||
o5 [[TormuBo (HedTh, yroyib U METaH). 3arpsi3HEHUE BO3yXa, CIIOCOOBI 1 https://m.eds00.ru/USNY5UUW?
€ro MnpeAoTBpalIeHus| |
26 [[[TpakTrueckas padota Ne 3 1o TeMe «[Tonyuenue u cobupanue 1 1 https://m.eds00.ru/5516 UHX3R
KHUCJIOPO/JIa, U3YYEHHUE €r0 CBOMCTBY]]
27 [[Bomopon — anemeHT U nipoctoe BeuecTBo. HaxoxaeHnue B 1 https://m.edsoo.ru/WD392ACWB
npupoze]]
og ||[[Pusmdeckue u xumudeckue cBoicTBa Botopoya. lpumenenne ||, https://m.eds00.ru/0SZ28459R
BoJI0poaa]]
|29 H[[HOHHTI/Ie 0 KHMCJIOTax M COJISIX]] Hl H H Hhttps://m.edsoo.ru/TMWNIVC43 |
|30 H[[Cnoco61)1 NOJIy9YeHusT BOI0po/ia B Jaboparopun]] Hl H H ‘Ihttps://m.edsoo.ru/C9T09UCIP |
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31 [[T[IpakTrueckas pabota No 4ur10 teme «llomydenue u cobupanue 1 1 https://m.eds00.ru/SS3WAX33K
BOJIOPOJ1a, U3YYCHHUE €TO CBOMCTBY ||

|32 H[[MOJI;IpHLH‘/'I 00bEM Ta30B. 3aKoH ABOraapo]] Hl H \lhttps://m.edsoo.ru/M3KSOlQDQ |

33 [[Beruucienus 00bEMa, KOJIUYECTBA BEILECTBA Ia32 110 €ro 1 https://m.eds00.ru/MXGOY 304M
M3BECTHOMY KOJIMYECTBY BEIIECTBA WK 00BbEMY] |

34 [[BH‘II/ICJ‘ICI-'I'I/IH 00BEMOB rasoB 10 yPABHCHHIO PCAKLUN Ha OCHOBE ||, hitps://m.edso0.r/9TOSAXABY
3aKO0HA 00BEMHBIX OTHOIIIEHUH Ta30B] |

|35 H[[CDmI/IqGCKHe 1 XMMHYECKHE CBOHCTBA BOJIBI] | Hl H H Hhttps://m.edsoo.ru/?AOGFZK4R |

|36 H[[COCTaB ocHoBanui. [lonsTre 00 mHAMKaTOpax|] Hl H H Hhttps://m.edsoo.ru/ IXB2W6IVL |

37 [[Bona xak pactBoputesb. HachiieHHbIE 1 HEHACHITIICHHBIE 1 hitps://m.edsoo.ru/MKHXPOFH4
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBA B pacTBOpE] |

38 [[HpaKTI/.I.quKvaﬂ pabora ng 5 10 TeMe «HPI/IFOTOBJIGHHG pacTBopos ¢ |, 1 https://m.edso0.ruMVXUKPAUOA
OIpeeIEHHOM MaCCOBOM J0JIel paCTBOPEHHOTO BELIECTBaY| |

|39 H[[KOHTpOJ‘ILHa}I pabota Ne2 o teme «Kucnmopona. Bogopoa. Bonay]] Hl Hl H Hhttps://m.edsoo.ru/JM7935DRY |

|4O H[[OKCI/IHHI COCTaB, Kilaccu(uKalus, HOMCHKIIATypa] ] Hl H H Hhttps://m.edsoo.ru/STFSJJNAY |

a1 [[TTonydeHue U XUMUYECKHE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U 1 hitps://m.edso0.ru/8JAZIYWS2
aM(pOTEPHBIX OKCUIIOB] ]

|42 H[[OCHOBaHI/IﬂI cocTaB, Kiaccuukanus, HOMeHKIaTypa]| Hl H H Hhttps://m.edsoo.ru/5U397HU5C |

|43 H[[HonyquHe Y XUMHUYECKUE CBONCTBA OCHOBAHH || Hl H H Hhttps:// m.edso0.ru/GD9A28ROE |

|44 H[[KI/ICJ‘IOTHZ cocTaB, Kilaccu(ukanus, HOMEHKIATypa]| Hl H H Hhttps://m.edsoo.ru/06U4WEBK7 |

|45 H[[HonyquHe U XUMHUYECKHE CBONCTBA KHCIIOT] ] Hl H H Hhttps://m.edsoo.ru/ZZGCRN45W |

16 [[Conn (cpez[HI/Iez: HOMEHKJIaTypa, CIOCOOBI MOTyYeHHUS, 1 hitps:/m.eds00.ru/JISNUIMIT]
XHMHYECKHE CBOHCTBA] |

47 [[[TpakTueckas pabota Ne 6. Pemenue OKCHEPUMEHTANbHBIX 337184 ||y 1 hitps://m.eds00.ru/58D13JF7V
1o TeMe «OCHOBHBIC KJIACCHI HEOPTAaHUYECKUX COCAMHECHUI |

48 [[FeHeTI/I‘—IeSKaﬂ CBA3b MEXAY KJIACCAMH HEOPTaHUYECKUX 1 https://m.edsoo.ru/Y DS6ZRE31
COETMHEHUH ||

|49 H[[O606U_ICHI/IC Y CHUCTeMaTH3alus 3HAHU | | Hl H H Hhttps://m.edsoo.ru/S7BUOEEYN
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50 [[KonTposbHas pabota Ne3 Hf)"TeMe OCHOBHBIE KJIaCChI 1 hitps:/m.edso0.ru/AFA7IDULD
HEOPraHWYECKUX COeAMHEHUN"]]

51 [[TIepBBle MOMBITKU KIacCU(DUKAIIMA XUMUYIECKHIX JIEMEHTOB. 1 hitps://m.eds00.ru/COV3CC214
[ToHsiTHE O rpynnax CXOAHBIX AJIEMEHTOB] |

52 [[[Tepuonnueckuii 3akoH u [lepronnueckas cucTeMa XUMHYECKUX 1 hitps://m.edsoo.ru/X9FINR3US
anemenTtoB J[. . Menpaeneenal]]

|53 “[[Hepno;nm, TPYIIIBL, TOATPYIIIIH | Hl H “ Hhttps://m.edsoo.ru/ NQMWWJRXNI

|54 H[[CTpOGHI/Ie atomoB. CocTaB aTOMHBIX siziep. M3otomsb]] Hl H H Hhttps://m.edsoo.ru/ IMUDOMRS5H |

55 [[CTpoenue 9MEKTPOHHBIX 000JI04€K aTOMOB 3JIEMEHTOB 1 https://m.edsoo.ru/TI5YNVEB2
[Tepuonuueckoii cucrems! J[. . Menneneeral]

56 [[XapaKTepI/ICTIfKa XUMHUYECKOTO AIEMEHTA M0 €ro MOJIO0KEHUIO B 1 hitps:/m.edso0.ru/Y IPO4AOMDX
[Tepuoauueckoii cucreme /. 1. Menneneena]|

57 [[3nauenue [leproauueckoro 3aKOHa JUIA PasBUTHA HAYKH 1 1 hitps:/m.eds00.ru/SZD8XEQOP
npakTuku. J{. 1. MenaeneeB — yu€Hblii, earor ¥ rpakJaHuH] |

58 [[PGBGPBHEII/I ypok. O6o01IeHne U cucTeMaTH3aIus 3HaHuH / 1 hitps://m.eds00.ru/ZCOTRPOSY
Bcepoccuiickas mpoBepodHas padoTtal]

59 [[KoHnTponbHast pa6v0Ta Ne4 o teme «CtpoeHue atoMa. XuUMHUUECKast 1 hitps://m.eds00.ru/ETIZFO9WE
cBs13b» / Beepoccuiickas nmpoBepouHast padoral|

|6O "[[3J'I€KTpOOTpI/IIIaTeJ'IBHOCTI: ATOMOB XMMHUYECKHX 3JIEMCHTOB] ] Hl H H Hhttps:// m.edso0.ru/HZA110EDS8 |

|61 H[[I/IOHHas[ XHUMHYECKast CBS3b] | Hl H H Hhttps://m.edsoo.ru/3SYlRJ KVI |

|62 H[[KOBaJ'IeHTHaSI MOJIIPHAST XUMUYECKast CBsI3b] | Hl H H Hhttps://m.edsoo.ru/ EOL3MT2AE |

|63 H[[KOB&J‘ICHTH&H HETIOJISIpHAsT XUMHYECKAasl CBSI3b ] | Hl H H Hhttps:// m.edso0.ru/9YVR3FUXI |

|64 H[[CTCHCHL OKUCJIeHNU || Hl H H Hhttps://m.edsoo.ru/RAGCVXM66 |

|65 H[[OKI/ICJII/ITCJ'ILHO-BOCCT&HOBI/ITGJ‘IBHHC peaxiuu]] Hl H H Hhttps:// m.edso00.ru/ZXNCA7DOZ |

66 |[[Oxuciurenn un Boccranosurem]] 1 | I ||https://m.edso0.ru/QPS46Z5PU |

67 [[Pe3epBHBII ypok. OO00IIEHNE H CHCTEMAaTH3alUs 3HAHUN 10 TEME 1 https://m.edsoo.ru/ARH7M35NF
«CTtpoenue atoMa. XuMHUUYECKasi CBA3bY] |

|68 H[[Pe3epBHLIﬁ ypok. O6001IeHre 1 cucTeMaTH3alus 3HaHUH || Hl H H Hhttps://m.edsoo.ru/7DNRBZQ48 |
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|OBILIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 | 5 4 [
9 KJIACC
‘ KoanyectBo yacoB |
Ne Tema vDOKa DJIeKTpOoHHbIe HU(pPOBbIE
/i yp Beero KourpoJububie|IIpakrnyeckue 06pPA30BATEIbHbIE PECYPChI
padoThI padoThI

1 [[[Tepuoanueckuii 3akoH. [lepronnueckasi cuicteMa XUMHUYECKUX 1 hitps://m.edsoo.ru/ECRKAIOAY
anemenTtoB JI. V1. Menpeneena]]

9 [[3aKOHOM?pHOCTI/I B M3MEHCHUH CBOHCTB XMMUHYECKHX JJIEMEHTOB || httos://m.eds0o.ru/GNIJPEROFB
MEPBBIX TPEX NMEPUOIO0B]]

|3 H[[Knaccn(bnxaunﬂ ¥ HOMEHKJIaTypa HEOPraHUIECKUX BEIIECTR] | Hl H H “https:// m.edso00.ru/WTOIWRA2Q |

|4 H[[BI/IIII)I XUMHUYECKOHN CBSI3U M THITBI KPUCTAITMYSCKUX PEIIETOK ] Hl H H Hhttps:// m.edso0.ru/UI4Y5CFRV |

5 [[KOH”I;pOJ'IBHaH pabota Nel o teme «IloBTOpeHue u yrirybnenue 1 1 hitps://m.eds00.ru/J4AX8ZN212
3HaHUI OCHOBHBIX Pa3/esioB Kypca 8 Kiiacca»]]

6 [[Knaccudukarus XHMHYSCKUX PEaKIIUi 10 Pa3IMIHbIM 1 https://m.eds00.ru/X8XAETE2]
MpU3HaKaM] |

7 [[[TonsiTue 0 ckopocTr XUMHUUYECKOH peakuuu. [lonarue o 1 https://m.edso0.ru/6VLXCYY7N
TOMOTEHHBIX U T€TEPOreHHbIX peaKlusx|]
[[[TonsiTHe 0 XUMUYECKOM paBHOBeCcHU. DAKTOPHI, BIUSIIOIINE HA

8 |[ckopoCTh XUMUYECKOW PEeaKINH U TTOJIOKEHNE XUMUIECKOTO 1 https://m.edsoo.ru/H4FH7NZNM
paBHOBecCHS | |

|9 "[[OKI/ICJ‘II/ITCJ‘ILHO-BOCCTaHOBI/ITeJ'ILHBIe peakmuu]| | Hl H H Hhttps:// m.eds00.ru/648V11026 |

10 [[Teopus snexTponauTHuecKoil nucconnanuu. CuiabHbIC U clabbie 1 https://m.edsoo.ru/2KCYCLZ16
AIEKTPOJIUTHI] |

|11 H[[I/IOHHBIC ypaBHEHUS pPeaKIuii]| Hl H H Hhttps://m.edsoo.ru/VNZSB9N1R |

12 [[XHMI/I‘ICCKI/IevCBOI/ICTBa KHCJIOT H OCHOBAHHH B CBETe 1 https://m.edso0.r/8HHLYVXI
MIPEACTABICHUI 00 AIEKTPOTUTHISCKON AUCCOITUAIINH] |

13 [[Xumuueckue CBOHCTBA COEH B CBETE NPE/ICTABICHHH 00 1 hitps:/m.edso0.ru/ETD50TSAG
ANEKTPOIIUTUIECKON JUCCOIUAITIH |

14 |[[MonsTre o ruaponmse coneii]] [ I |Ihttps:/m.eds00.ru/9JFRAVESW |
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KoanuyecTBo 4acos

Ne Tema vDOKa JIeKTPOHHBbIE U(PPOBHIE
n/n yp Beero KontpoaibHble|IIpakTiteckue o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI

|15 H[[O606LueHHe Y CHCTEMAaTH3alusl 3HaHHH | | ‘1 “ H Hhttps://m.edsoo.ru/FEEIZRMBG |

16 [[[TpakTrueckas pabota Ne 1. «PemeHnne sKCrepuMeHTaTbHbBIX 1 1 hitps:/m.eds00.ru/7VXTEHITA
3a1a4»]]

17 [[KorTponbHas paboTta Ne2 1o teme «INEKTPOTUTUYECKAS 1 1 hitps:/m.eds00.ru/9RKLZDNUX
aucconuanus. XUMHYECKHe Peakiy B pacTBopax»]|

18 [[Obmas xapakTeprcTUKa raJloreHoB. XMMHUECKHUE CBOICTBA Ha 1 hitps://m.edsoo.ru/NNYKY ZF12
npumepe xjopal]|

19 [[XnopoBogopon. ComnsiHasi KUCIOTa, XUMUYECKHE CBOMCTBA, 1 hitps://m.eds00.ru/CWVSHCD2M
[I0JIy4YeHUe, NpuMeHeHue| |

20 [[[TpakTHueckas pa60Ta N9“2 1o reme «llonyueHnune cosstHOM 1 1 https://m.edso0.ru/PVEXIYWEG
KHCIIOTHI, U3y4eHHE €€ CBOMCTBY]]

21 [[Bbraucienus mo ypaBHEHUSIM XUMUYECKUX PEAKIIUH, €CITU OJIUH 1 hitps://m.edsoo.ru/4BISHO7OF
W3 peareHTOB JIaH B U30BITKE]]

|22 H[[O6ma;1 XapaKTepUCTHKa 37IeMeHTOB VIA-rpymnmsi]] ‘1 H H Hhttps://m.edsoo.ruN MWKERSEP |

23 [[AJIJIOTporiHHe MOIU(UKAIIIH CEPBI. HaxuoncneHHe cepsl U eé 1 hitps:/m.eds00.ru/CX10EUSPO
COCIMHEHHH B pUpOe. XUMHYECKUE CBOMCTBA CephI]|

|24 H[[CepOBOILOPOH, cTpoenue, GU3MYECKUe U XUMUYECKUE CBOMCTBA] | ‘1 H H Hhttps:// m.edso0.ru/ECGX2B40W |

o5 [[OIfCI/II[LI cepbl. CepHast KUCIIOTa, PU3NUECKUE U XUMUYECKHE 1 hitps://m.edsoo.ru/ULRFLCHH1
CBOICTBa, MpUMEHEHUE] |
[[XuMHueckue peakIiuu, JIeKaIue B OCHOBE MMPOMBIIIJIEHHOTO

26 |lcroco0a Moay4YeHHs CEpHOM KHCIOThl. XUMHUYECKOe 3arpsisHenue |1 https://m.edsoo.ru/H7FT3NON4
OKPY KaIoIIel Cpeabl COSTMHEHUSIMU CEPHI| |

|27 H[[quncneﬁne MacCOBOM JIOJTH BBIX0JIa MPOYKTA PEAKIIUH] | ‘1 H H Hhttps:// m.edso00.ru/HSJE186WN |
[[O61mas xapakTeprcTUKa 371€MEeHTOB VA-Tpynmbl. A30T,

28 |[pactpocTpaHeHue B MpUpoje, GU3nveckre U XUMHIECKUe 1 https://m.edsoo.ru/WAHRMB976
cBOMCTBA]|
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KoanuyecTBo 4acos

Ne Tema vDOKa JIeKTPOHHBbIE U(PPOBHIE
n/n yp Beero|[\CHTPOIbHEIE TpakTHIecKHe  6ha30parennubie pecypebt
padoThI padoThI

29 [[AMMuak, ero pusnyeckre 1 XMMUYECKHUE CBOMCTBA, TIOJTYYCHUE U 1 hitps:/m.edsoo.ru/HZAYESF13
NpUMeHeHue| |

30 [[[IpakTuueckas pfl60Ta Ne 3 o Teme «Ilonyduenne ammuaxa, 1 1 https://m.eds00.ru/JORPE4IF]
H3YyYE€HHUE €ro CBOMCTBY ]|

|31 ‘[[ASOTHaH KHCIIOTa, € (PU3MUCCKUE U XUMUYECKUE CBOMCTBA]] ‘1 Hhttps:// m.edsoo0.ru/U2DYEDMYE |

[[Mcnonb30BaHuE HUTPATOB U COJIEH aMMOHUS B KaUeCTBE

COCIUHCHH»] |

32 |[MuHEpaNbHBIX yI0OpeHHid. XUMHUYECKOE 3arpsi3HeHHUE 1 https://m.edsoo.ru/SHBKCIQCB
OKpY’Karolllel cpeibl COEAMHEHUSIMHU a30Ta] |

33 [[DPochop. Okcun dhocdopa (V)UI/I docdopHas kuciora, 1 hitps://m.eds00.ru/GDOISO3WP
¢bu3nyecKkre 1 XUMHUYECKHe CBOMCTBA, MOTy4YeHHe] |

34 [[Mcnonb3oBanue Q)OCQ)?TOB B KaUECTBE MHUHEPAIbHBIX YI0OpEHUM. 1 hitps://m.eds0o.ru/UAZ3HUBEV
3arpsi3HeHue npupoHOi cpenbl pocharamu]]

35 [[Yrnepon, PacNpOCTPaHEHNE B IPHPOJLE, buszndeckue u 1 hitps://m.eds0o.ru/DWOMESUUL
XUMHUYECKHE CBOMCTBRA] |

36 [[Oxcupasl yriepona, ux GpuU3NUECKUe U XUMUYECKUE CBOWCTBA. 1 https://m.eds00.ru/OXOAPGNCE
Dkosornyeckue npobiaemMbl, CBA3aHHbIE ¢ OKCHI0M yrieposaa (IV)]]

|37 ‘[[Yroanaﬂ KUCJIOTa U €€ COMH || ‘1 Hhttps://m.edsoo.ru/OHOH D6IPA |

38 [[ITpakTiueckas pabota Ne 4 o reme Honyqe?He YTIIEKHUCIIOTO 1 1 https://m.eds00.ru/G2HZXOGCS
ra3a. KauecTtBeHHas peakius Ha kKapOoHaT-HOH"]]

39 [[ITepBoHaYaNbHBIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O 1 hitps:/m.eds00.ru/30T1Z109Z
COEIMHEHMSX yriieposal]|

|4O ‘[[erMHnﬁ M €r0 COeqUHEHMS | | ‘1 Hhttps://m.edsoo.ru/75JXN HOI8 |

a1 [[[TpakTHueckas 13360Ta Ne 5. Pemienue sxcniepyuMeHTalbHBIX 3a7a4 1 1 hitps://m.eds00.ru/07ESDOD7Z
no Teme «BakHeilne HeMeTauIbl U UX COSTUHEHUS»] |

42 [[KonTponbHas pabota Ne3 o Teme «BakHeine HeMeTauIbl U UX 1 1 https://m.eds00.ru/S85J9UGH3
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KoaunvecTBo yacoB
Ne Tema vDOKa JIeKTPOHHBbIE U(PPOBHIE
/i yp Beero Konrtpouasnsbie|[IpakTnueckue 06pa30BaTeIbHbIE Pecypehl
padoThI padoThI
[[O6mas xapakTeprcTUKa XUMUYECKHIX JJIEMEHTOB — METaJIJIOB.
43 |Metaminyeckas CBSI3b U METAJUINYECKAs KPUCTAIINIECKAs 1 https://m.edsoo.ru/XK1GYPCO1
peméTka. Pu3nyuecKue CBOMCTBA METAIIOB] |
44 [[XI/IMI/I%CKUI/Ie CBOMCTBA METAJUIOB. DJIEKTPOXUMHUUECKUN Pl 1 hitps://m.eds00.ru/Z7YRNPAEW
HaIpsHKEHUH MeTasuioB] |
[[O6mue ciocoOb! momydenust MeTauioB. CruraBel. Berauciienus 1mo
45 |lypaBHEHHUSIM XUMHUECKUX PEAKIIUi, €CITH OJUH U3 PEarcHTOB 1 https://m.edso0.ru/G54GDQI2D
COJIEPKUT MPUMECH ] |
|46 H[[HOHaTne 0 KOPPO3HH METALIOR] | Hl H H |[https://m.edsoo.ru/4FIGDOWOW |
|47 H[[Hlenquble MeTaJUIb] | Hl H H “https://m.edsoo.ru/XlB4BPUW2 |
|48 H[[OKCHI[LI Y TUJPOKCHIBI HATPUS U KajIus| | Hl H H Hhttps://m.edsoo.ru/O4DXOG3U9 |
|49 H[[]_ueJ'IO‘{HOBCMeHBHLIe METaJTbI — KAJIBIIUI U MarHuii] | Hl H H Hhttps://m.edsoo.ru/ REOCDYO0K6 |
|5O H[[Ba)KHeﬁmHe COEIUHECHUS KaIbIHs] | Hl H H Hhttps://m.edsoo.ru/CJR96CMZA |
51 |[[O606uIenne u cucTemaru3arms 3Hanmii]] [ [ | Ihttps://m.eds0o.ru/OSPXGG1BE |
|52 H[[)KéCTKOCTL BOJIBI M CITOCOOBI €€ yCTpaHeHus || Hl H H Hhttps://m.edsoo.ru/WFl\/I BFTTTP |
53 [["HpaKTI/I‘IeCKa:I pabota Ne 6 o Teme "YKECTKOCTH BOJIBI K METOIbI 1 1 hitps:/m.eds00.ru/NFIROKBSJ
e€ ycrpanenus'"|]
54 |[[Amomunnii]] [ [ |Ihttps://m.eds0o.ru/9ZJ8RDITV |
|55 H[[AMQ)OTepHBIe CBOWCTBA OKCHA U THAPOKCH A ] Hl H H Hhttps:// m.edso00.ru/NI5KI110J5 |
56 [|[Keneso]] [ | |Ihttps://m.edsoo.ru/F20NJR5SR |
|57 H[[OKCI/II[LI, rupokcubl u conu xxenesa (I1) u xenesa (I111)]] Hl H H Hhttps://m.edsoo.ru/lRTUBLAMP |
|58 H[[O6o61ueHHe Y CUCTEMAaTH3aIHsI 3HAHHIA | | Hl H H Hhttps://m.edsoo.ru/ NAON6HGKZ |
59 [[[TpakTHueckas 13360Ta Ne 7. Perienne skCiepUMEHTAIIBHBIX 33729 1 1 hitps://m.eds0o.ru/ZN7GOOSMX
o TeMe «BakHeine MeTaIbl B UX COSTUHCHUS»] |
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KoanuyecTBo 4acos

Ne Tema vDOKa JIeKTPOHHBbIE U(PPOBHIE
n/n yp Beero|[\CHTPOIbHEIE TpakTHIecKHe  6ha30parennubie pecypebt
padoThI padoThI
[[BelunciieHust 10 ypaBHEHHSIM XUMHUYECKUX PEAKIIUH, €CIM OJTUH
60 ||u3 peareHTOB JaH B U30BITKE MIIK COAECPIKUT IMpUMecH. Berauciaenus||1 https://m.edsoo.ru/AYD2HES51Y
MacCOBOH J0JIM BBIX0JIA MPOAYKTa peaKLnH]| |
|61 H[[O606I_HCHI/IC U CHCTEMAaTHU3aIMs 3HAHUH | | Hl “ H Hhttps://m.edsoo.ru/ B8T9VTKOP |
62 [[KonTponbHas pabota Ned o reme «BakHeiilue MeTamuibl 1 UX 1 1 https://m.eds00.ru/703C804GN
COCIUHECHUS»| |
|63 H[[BGHIeCTBa U MaTepuatbl B MOBCEIHEBHON KU3HU YeI0BEKa] | Hl H H Hhttps:// m.eds00.ru/OFI32JMTO |
|64 H[[XI/IMH‘ICCKOC 3arpsiIsHCHUE OKPYIKaroIeH cpep] | Hl H H “https:// m.eds00.ru/OFI132JMTO0 |
|65 ”[[POJ‘IB XMMHUH B PEIIEHUH SKOJIOTHYECKUX MPOoOIIeM]] Hl H H Hhttps:/lm.edsoo.ru/180203Y28 |
|66 ”[[PeaepBHHﬁ ypok. O0001IIeHE U CHCTEMATH3allns 3HAHU | | Hl H H Hhttps://m.edsoo.ru/ DT1BAS5U4 |
|67 ”[[Pe?;epBHI)Iﬁ ypok. O6001IeHre ¥ cucTeMaTH3alus 3HaHUH || Hl H H Hhttps://m.edsoo.ru/P52TJZNXV |
|68 H[[PezepBHHﬁ ypok. O0001IIeHIEe U CHCTEMaTH3aIHs 3HAHH | | Hl H H “https:// m.eds00.ru/TMK36TJZG |
|OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 | 4 I 7 [
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOU
OBPA30OBATEJIbHOH ITPOI'PAMMBI

8 KVIACC
Koxn . .
DOBEDSEMOL0 IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOH 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOT'0O 00111ero
ponep o0pa3oBaHus
pe3yJabTara
1 1o Teme: «IlepBoHaYaIbHBIE XUMUUECKUE MTOHSATHS
pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHH: aToM, MOJIEKYyJa, XUMHUYECKUI 3JE€MEHT, MPOCTOE BELIECTBO, CIOXKHOE
BELIECTBO, CMECh (OJHOPO/IHAsA U HEOJAHOPOJHAsI), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAsl U MOJIEKYJIsipHasl Macca, KOJIU4YECTBO
11 BElIECTBa, MOJIb, MOJISIPHAsh Macca, MaccoBas J0JsI XMMHYECKOrO 3JEMEHTa B COEAMHEHUH, MOJISIPHBIA O0BEM, XMMHUYECKas
' peakiysl, KIaccu(uKalus peakiuii: peakiuyu COeAMHEHUS, PEaKIMU PA3JI0KEHHsI, PEaKLIUU 3aMelleH s, peakllui 0OMeHa, 3K30- U
SH/IOTEPMHUECKUE pPEeaKIUH, TEIUIOBOH 3((EeKT peakluu, pacTBOP, MaccoBas JOJs BellecTBa (IIPOLEHTHAs KOHIIEHTpAalus) B
pactBope
19 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKMX MOHATHHA M HPUMEHSTh 3TU MOHATHS NPU OMHCAHUU BELIECTB U UX
' IpeBpaleHuH
1.3 MCI0JIb30BAaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJICHHs (JOPMYJI BEIIECTB U YPaBHEHUN XUMUYECKUX peaklui
14 pPacKpbIBaTh CMBIC]I 3aKOHOB COXPAaHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4Y€HHs, 3aKOHa
' ABoraJipo
1.5 OTpeIeIIsATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHHSIX
1.6 KJIaCCU(UIMPOBATh XUMUYECKUE peaKIIUU (110 YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEINIOBOMY 3P (DEKTY)
1.7 BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB
1.8 BBIUHCIISITh MACCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTA 10 PopMyJie COeAMHEHMUS,
1.9 BBIUHCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 MPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl MO3HAHUS — HAOJIIOJEHUE, U3MEPEHHEe, MOJICIUPOBAHUE, IKCIIEPUMEHT (peasbHbIi U

MBICJICHHBIN )




Kox

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO 00111€er0

1poBepsieMoro o0pa3zoBaHusi
pe3yjabTara
2 ITo Teme: «BaxHelme npeACTaBUTENN HEOPTaHUYECKHUX BEILIECTB)
2.1 PacCKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSATHUI: OKCHJI, KUCIIOTa, OCHOBAHHUE, COJIb
2.2 OTPEIEIATh TPUHAIICKHOCTH BEIIECTB K ONPEICIEHHOMY KJIacCy COeAMHEHUH 1o popmynam
2.3 KJ1acCU()UIIMPOBATh HEOPTaHNYECKUE BEIIECTBA
24 XapaKTEPU30BaTh (OHI/ICLIB:’aTL) 00I11IMe XUMHYECKHE CBOMCTBA BeH_IeC;FB Pa3JIMYHBIX KJIACCOB, MMOATBEPIKIast ONMCAHUE TPUMEpaMu
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil
25 MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX Ka4€CTBEHHOTO COCTaBa, BO3MOXKHOCTHU MPOTEKAHUS XUMHUYECKHUX
' MIPEBPANICHUI B PA3JTUYHBIX YCIOBUSIX
CJIeIOBaTh MpaBUJIaM MOJIb30BAHUS XUMHUUYECKOM MOCYI0M U 1abopaTopHbIM 000PYAOBaHHUEM, a TaKXKe MpaBUIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUU C UHCTPYKIUSMH 11O BBITIOITHEHUIO TA00PATOPHBIX XUMUYECKUX OIBITOB IO OJTYUYEHUIO U COOMPAHUIO
2.6 ra3000pa3HbIX BEIIECTB (BOJOPOA U KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C OMPEEIEHHON MAacCOBOM J0JIel pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH u MIPOBO/IUTH XUMHYECKHE IKCIIEPUMEHTHI
M0 pacrO3HABaHUIO PACTBOPOB IIETOUYEH M KUCIOT ¢ MOMOIIBI0 HHAMKATOPOB (JIakmyc, peHonpTanenH, METHIOPAHK U APYTHUE)
2.7 MTPOBOJIMTH PACUETHI IO YPABHEHUIO XUMHUYICCKOW PEAKITUU
3 ITo teme: «llepuoanueckuii 3akoH u Ilepuonnyeckas cucrema xumudeckux snemeHtoB Jl. Y. MenneneeBa. CTpoeHrne aTOMOB.
Xumudeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKITHI
PacKpbIBaTh CMBICT OCHOBHBIX XMMHUECKUX MOHATUMN: SIPO aTOMa, DJIEKTPOHHBIHN CIIOI aToMa, aTOMHasi OpOHUTalb, paguyc aToMa,
3.1 XUMHUYECKAs CBSI3b, MOJISPHAS M HEMOJSPHASI KOBAJICHTHAS CBSI3b, dJICKTPOOTPHUIIATEIIEHOCTh, MOHHAS CBSI3b, NOH, KATHOH, aHHOH,
CTENCHb OKHUCIICHUS
3.2 KJIACCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI
33 OIHMCHIBATh M XapaKTepH30BaTh TaOMUYHYIO (GopMy I[lepromndeckoid CHCTEMBl XHMHUYECKHX 3JIEMEHTOB: Pa3jIHdyaTh ITOHSATHS
' «riaBHasg noarpynna (Arpynmna)» u «modounas noarpynmna (brpyrmma)y, «Mabsiey» u «00IbIIHe MepUuOIbl
3.4 packpsiBath cmbich [lepuoaudeckoro 3akona [[.M. MenzaeneeBa: 1eMOHCTPUPOBATh MOHUMAaHUE MEPUOJUIECKON 3aBUCHUMOCTH
' CBOMCTB XUMUYECKHX DJIEMEHTOB OT MX MoJokeHus B [lepuoamueckoit cucreme
COOTHOCHUTBH 0003HaUEHUs, KOTOpbIe UMet0TCs B Tabnwile «I[lepuonnueckas cucrema xumuueckux snemenToB J.U. MenaeneeBa» ¢
3.5 YHUCIOBBIMUA XapaKTEPUCTHKAMU CTPOCHHUSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsjl sapa, OOIIee YUCIO DIEKTPOHOB
U pacrpe/ie]ICHHe UX MO JIEKTPOHHBIM CIIOSIM)
3.6 OTPEJICIATh CTENIEHb OKUCICHUS AJICMEHTOB B OMHAPHBIX COCTMHECHUSIX




Kox

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO 00111€er0

NPoOBEPSIEMOro oGpasosanms
pe3yabTara
37 OIIPENEIATh BU/J{ XUMUYECKON CBA3U (xoBaJIeHTHas u MOHHAs)
B HEOPTaHUYECKUX COCIUHEHUSIX
9 KJIACC
Kon . .
TR IIpoBepsiemble npeMeTHbIE pPe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O 00111ero
peayibIaTA o0pa3oBaHus
1 Ilo Teme: «BeniecTBo M XUMHUYECKas peaKLUsD)

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHI: pPACTBOp, OJIEKTPOIUTHI, HEDIEKTPOJIUTHI, DICKTPOJIUTUYECKAS
JMCCOIMALUS, PEaKIMd HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOE paBHOBecHE, OOpaTUMble W HeOoOpaTHMBbIe peaklvy,

11 OKHCIIUTEIIbHOBOCCTAHOBUTENIBHBIE PEAKLUN, OKUCIMTENb, BOCCTAHOBUTENb, OKHMCIECHHE W BOCCTAaHOBJICHHME, aJUIOTPOIIHS,
aM(pOTEepHOCTb, XUMUYECKas CBsI3b (KOBAJCHTHAs, MOHHAs, METa/NInYecKas), KpUCTaAJUIMUecKas pemeTKa, CIulaBbl, CKOPOCTh
XUMUYECKON PEaKLUU

19 I/IJ'IJ'IIOCTpI/IpO]EaTL B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IOHATUH U NPUMEHATH OTU IOHATHS IPU OMUCAHUU BELIECTB U HUX
IIPEBpAILCHUI

13 COCTABJIATh YPABHEHUS JJIEKTPOIUTHYECKON OUCCOLMALUU KUCIOT, LIEJI0YEH U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS
peakiuii HOHHOro 0OMeHa

14 paCKlevaaTb CYILIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIMNA MOCPEICTBOM COCTABIEHUS 3JEKTPOHHOTO OajlaHca ITHX
peakumit

1.5 IIPOBOJUTH PACY€ThI 10 YPABHEHUIO XUMUYECKOW peaKkLuu

2 ITo Temam: «HemeTautbl 1 ux coeaguHeHUs» U «MeTauibl U UX COCTUHEHUS

21 XapaKTepu30BaTh (OMUCKHIBATh) 00IIME U cIeU(pUIECKIEe XIfIJMI/I‘—IeCKI/Ie CBOMCTBA MPOCTBIX U CJ'IO)KHI)IXV BEILECTB, MOATBEPXK A
OIMCaHUE IPUMEPAMU MOJIEKYIISIPHBIX M MOHHBIX YPABHEHHUM COOTBETCTBYIOIIUX XUMUUECKUX PEaKLIM

29 COCTABJIAITh YPAaBHEHHUs PEaKLUH, IMOATBEPKAAIOIMINX CYLIECTBOBAHUE I'€HETUYECKON CBA3U MEXIY BELICCTBAMU Pa3IU4HBIX

KJIaCCOB




Kon

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOEHHSI 0OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111€er0o

NPOBEPAEMOTO o0pa3zoBaHus
pe3yJjbTara
53 MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMOCTH OT MX CTPOCHHS, BOBMOXXHOCTH MPOTEKAHUS XUMUYCCKUX MTPEBPAIICHUI B
' Pa3IMYHBIX YCIOBHIX
CJIEIOBATh MPaBHJIaM IT0JIb30BaHMS XUMHYECKOU MTOCY 101 U 1ab0paTOpHBIM 000pYAOBaHUEM, a TAK)KE MTpaBUIIaM OOpaIeHus ¢
2.4 BEIIIECTBAMH B COOTBETCTBUHM C WHCTPYKIUSMHU IO BBIMOJTHEHUIO JTAOOPATOPHBIX XHMHUUYECKHX OIBITOB IO TMOJTYYEHHUIO U
coOMpaHuIo Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a)
TIPOBOJIMTH PEAKIUH, TOATBEPKIAIONINE KAYSCTBEHHBIN COCTAB PA3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPHI-,
2.5 Opomua, noaua, kapOonar, gocdar, cunukar, cynbdar, TUAPOKCUINOHBI, KATHOHBI AMMOHUS, HOHBI M3yYEHHBIX METAJLIOB,
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTraHMUECKUX BEIIECTB
3 ITo Teme: «XuUMHS U OKpYXKaKOLas cpeaay
3.1 pacKpbIBaTh CMBICJI OCHOBHBIX XxuMuueckux noustuii: [1/IK BemecTBa; Koppo3usi METaIJIOB
MIPUMEHSATH OCHOBHBIC OIIEPAIIMH MBICIUTEIBLHON JIEATEILHOCTH — aHAJIU3 U CHHTE3, CPaBHEHHE, 0000IICHIE, CHCTEeMAaTH3aIIUIO,
3.2 BBISIBJICHHE TIPUYHMHHO-CJICICTBEHHBIX CBSI3€H — JIUIsl U3YYCHHS CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKIIHI; €CTECTBCHHOHAYUHBIC

METO/Ibl T03HAHUS — HAa0JII0/IEHUE, U3MEPEHNE, MOJICIIUPOBAHKE, IKCIIEPUMEHT (pealbHbI U MBICJICHHbIN)




INPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

8 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 ITepBOoHaYaIbHBIE XUMUYECKHUE MTOHATUS
11 IIpeamer xumuu. Ponb XMMHM B KHM3HM 4YellOBeKa. XUMHUSA B CUCTeMe HayK. Tena m BemecrtBa. du3nyeckue CBOMCTBA BEIIECTB.
' ArperaTHoe COCTOSIHHE BEIIECTB
1.2 [TonsiTHE O MeTO/1aX MO3HAHUs B XUMHUH. YucTele BenecTBa U cMecH. CriocoObl pa3fiesieHust cMecer
13 ATOMBI M MOJIEKYJIbl. XUMUYECKHE 31eMeHThl. CHMBOJIBI XMMHUYECKHX 3JeMeHTOB. IIpocTble M cliokHBIE BelecTBa. ATOMHO-
' MOJICKYJISIPHOE YUEHHE
14 Xumnueckas popmyina. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH [TOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAsS aTOMHAas
Mmacca. OTHOCHUTEIbHAs MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMHYECKOT0 3JIEMEHTA B COEAMHEHUH
15 KommuectBo BemectBa. Moiib. MossipHast macca. B3anMocBsi3b KOJIMYECTBa, MAaCChl M YUCJa CTPYKTYPHBIX €IMHHUI] BEIeCTBa. PacyéThl
' 1o opmynaMm XUMHUYECKHX COEIMHEHUI
16 duznyeckue U XUMHUUYECKUE SIBICHUA. XUMHUYECKas Peakius U €€ NMPU3HAKU. 3aKOH COXPAaHEHHUS MacChl BEIIECTB. XHMMHUYECKHE
ypaBHeHud. Knaccudukaius XMMUYECKUX peaklnui (COeAMHEHUs, Pa3JIoKEeHUs, 3aMelIeHHs, 0OMeHa)
XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW MOCY/IOH, C MpaBWJIaMH pabOThI B JIAOOpaTOpHH U IIpuéMamMu oOparieHus ¢
71a00paTOpPHBIM O0OPYAOBAaHUEM, M3YUYEHUE U ONHMCAaHUE (U3UUYECKUX CBOHCTB OOPA3lOB HEOPraHMYECKUX BEIIECTB, HAONIO/IEHHE
1.7 ¢u3nueckux (MIaBleHHe BOCKA, TassHUE JIbJIa, pAaCTUpPaHHUE caxapa B CTYIKe, KUIIEHHE M KOHICHCAIMS BOJIbI) U XUMUYECKUX (TOpeHHE

CBEUYH, NPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aWMOJCHCTBHE MeNa C KHUCIOTOW) SIBJICHWH, HAOIIOJICHWE W ONMHCAaHWE MPHU3HAKOB
MPOTEKAHUs XUMHUYECKUX pEaknuid (pa3joKeHue caxapa, B3aUMOJCHCTBHE CEPHOW KHUCJIOTHI C XJIOPUIOM Oapus, pa3joKCHHE
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ruapokcua Menu(1l) mpu HarpeBanuu, B3aumoeicTBrE xene3a ¢ pactBopom coiu Menu(Il), n3ydenue ciocob6oB paszaeneHus cmeceit
(c moMompI0 MarHuTa, (QWIBTPOBAHUE, BBHIIAPHBAHUE, NUCTWULANMSA, XpoMmarorpadus), MpoBeICHHE OYMCTKH IOBAapEHHOH COJH,
HaOJII0/ICHNE U OIIMCAaHHUE PE3YIbTaTOB IPOBEICHNUS OIIBITA, HIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3/1aHUE MOJIEIICH MOJIEKYI
(IIapOCTEPKHEBBIX)

2 Baxxneimune npecTaBuTeN I HEOPraHUYECKUX BEILIECTB
Boznyx — cmeck razos. Coctas Bozayxa. Kucnopon — aneMeHT 1 mpoctoe BeniecTBo. Haxoxxaenue Kucinopoaa B mpupoae, GusnuecKue
2.1 U XMMUYecKue cBoicTBa (peakuuu ropenusi). Oxcunpl. [Ipumenenue kucnopoga. CrnocoObl MoONydYeHUs KUCI0poia B 1abopaTopuu U
npoMmblIeHHOCTH. KpyroBopot kucnoposa B npupose. O30H — aioTponHast MoIupUKaIus KUCI0poaa
29 TennoBoil 3pPexT XuMuuecKoi peakIiy, TEPMOXUMHUYECKUE YPaBHEHHUS, IK30- U SHJOTEPMUYECKHE peakuy. TOIUIMBO: yroib U METaH.
3arpsi3HEHHE BO3/lyXa, YCHIICHHE TApHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOs
23 Bonopon —3nemeHT u npoctoe BeliecTBo. HaxoxieHue Bogopoa B Ipupoze, (pU3Hueckue 1 XMMUIECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI
noxy4eHust. Kuciorsl u conu
2.4 MonsipHblii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM
®dusnueckue cBorcTBa BoAbl. Bosa kak pactBoputens. PacTBopel. HackllieHHbIE 1 HEHACKIIIEHHBIE paCTBOPBI. PACTBOPUMOCTH BELIECTB
2.5 B BoJle. MaccoBasi [0Sl BELECTBA B pacTBOpe. XUMHUYECKHE CBoWcTBa BoAbl. OCHOBaHHA. Ponb pacTBOPOB B IPUPOJAE U B JKU3HU
yesioBeKa. KpyroBopot Bozibl B mpupoje. 3arpsisHeHne NpupoIHbIX BoA. OXpaHa M OYHCTKA IPUPOAHBIX BOJ
26 Knaccudukanus neopranmdeckux coenuHeHuil. Oxkcuabl. Knaccupukanus okcuaoB: coseoOpasyromye (OCHOBHbBIE, KHCIOTHBIE,
amdoTepHble) 1 HecoseoOpazyomue. Homenknarypa okcujoB. @u3nueckue U XMMUYEeCKHe CBOWCTBA OKCH0B. [losyueHne okcuioB
97 OcnoBanus. Knaccuukanuss ocHOBaHWM: MIENOYM M HEpAacTBOpUMBIE OCHOBaHMA. HomeHkiaTypa ocHOBaHMM. Pusnueckue u
' XUMUYECKHE CBOWCTBA OCHOBaHMM. [lonyyenne ocHOBaHUM
28 Kucnotsl. Knaccudpukauus xkucinor. Homenknarypa kucinot. @uznyeckue 1 XMMUUYECKHUE CBOMCTBA KUCIIOT. P akTUBHOCTH METAJLIIOB
' H.H. bekerosa. [lonydyeHue Kucior
2.9 Comu. Homenknatypa cosieii. @u3nueckue 1 XuMHYecKHe cBoiicTBa conel. [loyuenue conen
2.10 ['eHeTnyeckas CBsI3b MEXAY KJacCaMHU HEOPTraHMYECKUX COCUHEHHM
XUMHUECKUH IKCIIEPUMEHT: KaueCTBEHHOE OIpeieIeHUe COAep KaHusl KUCIOPoia B BO3/lyXe, MOIy4eHHe, coOUpaHue, paclio3HaBaHUE
U U3Yy4EHHUE CBOMCTB KUCIOpOJa, HAOII0AEHNE B3aUMO/ICHCTBHSI BEIIECTB C KUCIOPOJIOM U YCIOBHS BO3HHUKHOBEHUS U MpPEKpaIleHHUs
ropeHus (moskapa), 03HAaKOMJICHHE ¢ 00pa3liaMH OKCHJIOB U OIMCAHHUE WX CBOMCTB, MOTyYeHUE, COOMPAHHE, paClIO3HABAHKE U U3YUCHUE
211 CBOMCTB BOjiOponia (ropeHme), B3aumojeicTBue Boaopona ¢ okcugoMm Meau(Il) (Bo3MOKHO HCMOIB30BaHHME BUICOMATEPHAIIOB),

HabOIoIeHne 00pa3IloB BEIMIECTB KOJIUYECTBOM | MOJIb, UCCIIEIOBaHHE OCOOCHHOCTEH PacTBOPEHMsI BEIIECTB C PA3IMYHON PaCTBOPHU-
MOCTBIO, TPUTOTOBIIEHHE PACTBOPOB C ONPEAeTEHHON MAaCCOBOH JT0JIel pacTBOPEHHOTO BEIIECTBA, B3aUMO/ICHCTBHE BOJIBI C METAJIIAMH
(HaTpueM M KayibIleM) (BO3MOXKHO HCITOJIb30BAaHHWE BHJICOMATEPHAIIOB), OMPEICICHHUE PACTBOPOB KHUCIOT M MIEIOYEH C MOMOIIBIO
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WHIUKATOPOB, HCCIEOBaHUE OOpa3llOB HEOPraHMYECKHX BELIECTB pa3IMYHBIX KJIACCOB, HAOIOJCHHE W3MEHEHHS OKpacKu
WHAMKATOPOB B pAacTBOpaxX KUCIOT U IeJouell, u3ydyenue B3aumojieictBus okcuaa meau(Il) ¢ pactBopom cepHoOil KUCIOTHI, KUCIIOT C
MeTaJlJIaMH, peakUMil HeUTpanus3aluu, NoJydeHHe HEpacTBOPUMBIX OCHOBaHMI, BBITECHEHHWE OJHOTO METajula JAPYTUM M3 pacTBOpa
COJIM, pELIEHHE IKCIIEPUMEHTAIbHBIX 3314 10 TeMe «BakHelne Kj1acchl HEOPraHMYECKUX COSAMHEHUI»

ITepuoanueckuii 3akoH u [lepronnueckas cucteMa xumuieckux sneMeHToB .M. MenneneeBa. CtpoeHne aToMOB. XUMHUYECKAst

3 cBsA3b. OKMCIINTENBHO-BOCCTAHOBUTEINIbHBIE PEAKLIUU
31 [lepBble TOMBITKH KJIACCU(PHUKAIMKA XUMHAYECKHX OJJIeMEHTOB. [loHSATHE O Trpymnmax CXOJHBIX JJIEMEHTOB (IEIOYHBIE U
' 111€JI0YHO3EMEJIbHBIE METAJLIbI, I'aJIOT'€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpbIEe 00pa3yroT aM(pOTEepHbIE OKCUABI U I'MJIPOKCHIbI
[Tepuoanueckuii 3akoH. Ilepnonnueckas cucrema xumuueckux a1eMenToB 1.11. Menneneesa. Koporkonepuonas u JUIMHHONIEPUOAHAS
3.2 ¢dopmel [leprnoauueckoii cuctemsl xumuueckux 3nemeHToB .M. Menneneesa. [lepuoast u rpymibl. @u3nyecKuil CMbICH MOPSIIKOBOIO
HOMEpa, HOMEPOB NEPHUOJa U FPYMIIbI AJIEMEHTA
Crpoenue atomoB. CoctaB aTOMHBIX s/ep. M30Tomnbl. DnekTpoHbl. CTpoeHHEe 2IEKTPOHHBIX 000JI04eK aTOMOB MEPBbIX 20 XUMHUECKUX
3.3 anemeHTOB Ilepmonnueckoir cucrembr .M. MeHnneneeBa. XapakTepUCTHKAa XUMHUYECKOIO 3JIEMEHTAa IO €ro IIOJOKEHHUIO B
Ilepunonnueckoni cucreme /1.1. Menneneesa
3aKOHOMEPHOCTH U3MEHEHHUS pPaJuyca aTOMOB XMMHUYECKHX JIEMEHTOB, METAJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 Ipynnam U
3.4 nepuoaam. 3Hauenue [lepuonnueckoro 3akona u [lepruoanueckoi CHCTEMbl XUMUYECKUX JIEMEHTOB JUISl Pa3BUTHSI HAYKU U IPAKTHKH.
J.W. MenneneeB — y4€HBIN U IpaKJaHUH
3.5 Xumunyeckas cBsi3b. KoBaneHTHas (MOJIsipHAs U HEMOJISIpHAs) CBsI3b. DJIEKTPOOTPHUIATEIbHOCTh XMMUUYECKUX 3JI€EMEHTOB. MIOHHAas CBS3b
36 Crenenp okucneHus. OKHCIUTEIBHOBOCCTAHOBUTENBHBIE peakiuu. lIpomecchl okucineHuss M BoccTaHOBIEHUSA. OKHCIUTENH M
' BOCCTAHOBHTEIIU
XVUMHUYECKUH SKCTIEPUMEHT: N3Y4YE€HHE 00pa3I0B BEIIECTB METAJIJIOB M HEMETAJJIOB, B3aUMO/IEHCTBIE I'MIPOKCH/IA IIMHKA C paCTBOPaMU
3.7 KHACJIOT M IIeJIouel, NMPOBEJECHHUE OIBITOB, WUIIOCTPUPYIOLUIMX MPHUMEPhl OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX peaKIuil (ropexue,
pEeaKLUy pa3yIoKEeHUs, COSIUHEHMS])
9 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 BemectBo n xummnueckas peakuus. Ilopropenne
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Ilepuoanueckuii 3akoH. [leprnoandeckas cucrema xumuueckux snemeHToB .M. MenaeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB XMMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KAJIUS, KATBIUS U UX COCTUHEHUN B COOTBETCTBUHU C TIOJIOKEHUEM
snemMeHToB B [leprognyeckoi cucreMe U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BewiecTBa: BHUJIBI XMMHMYECKOW CBSI3U. THUIBI KPUCTANIMYECKHMX PEIIETOK, 3aBHCHUMOCTh CBOWCTB BEIIECTBA OT THUIA
KPUCTALTMYECKON PEIIETKU U BU]a XUMUYECKOH cBsi3u. Kinaccudukaims 1 HOMEHKIIaTypa HEOPraHUIECKUX BEIIeCTB (MEXTyHAPOIHAS
Y TpUBHAJIbHAS). XUMHYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K PAa3JIMUYHBIM KJIaCCaM HEOPTaHUYECKUX COCIMHEHHM, TeHeTUYeCKast
CBSI3b HEOPraHUYECKHUX BEIIECTB

1.3

Knaccugukaius XuMUYECKUX peakUUil M0 pa3IMyHbIM MpPHU3HAKaM (IO YMCIY M COCTaBY YYaCTBYIOIIMX B PEaKIUHM BELIECTB, IO
TETIOBOMY 3¢ (EeKTy, 10 U3MEHEHHUIO CTETICHEH OKMCIICHUS XUMUYECKHUX 3JIEMEHTOB, 10 OOPAaTUMOCTH, MO YYaCTHIO KaTalu3aTopa).
DK30- U SHIOTEPMUYECKUE PEAKIIUU, TEpMOXUMHUYECKUE ypaBHEHU. [IoHATHE O CKOPOCTH XUMUYECKON PEAKINU

1.4

ITonstue 00 O6paTI/IMbIX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonssTHE O TOMOT€HHBIX U I'CTCPOrcHHLIX PCAKIHAX. IlonsiTue o
XUMHUYCCKOM PaBHOBCCHU. cDEIKTOpI:'I, BJIMAIOINHUEC HA CKOPOCTH XUMHYECKOM PCaKIK U INOJIOKCHUEC XMMHWYCCKOI'O PaBHOBCCHA

1.5

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHBIC pc€akuuu, BHCKTpOHHBIfI 0ajJaHC OKHUCIUTEIHLHO-BOCCTAHOBUTEIHLHOM pCaKknuu. CocraBiieHue
ypaBHeHI/Iﬁ OKHUCINTCIIbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ C UCIIOJIb30BAHHUECM MCTO/Id OJICKTPOHHOI'O OanaHca

1.6

Teopus 27EKTPOIUTHYECKON AUCCOLUALIMH. DIEKTPOIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI, aHMOHBL. MeXaHN3M IMCCOLMALUU BELIECTB C
pPa3IUYHBIMU BUAAMHM XUMHUYecKoW cBsi3u. CteneHb aucconuanuu. CuibHble U ciaOble 3JEKTPOIUTHL. Peakuuu MOHHOro oOMeHa.
VYcnoBus npoTeKkaHus peakliuii HOHHOTO 0OMEHa, MOJIHBIE U COKpaIIEHHbIE HOHHBIE YpaBHEHUsI peakiuil. CBONHCTBA KUCIIOT, OCHOBaHUI
U coJieil B cBeTe MPeJICTaBICHHUM 00 IeKTPOIUTHIECKOM aucconnaryn. KauecTBeHHbIe peaklinu Ha HOHBI. [loHsATHE 0 ruaposm3e coeil

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMIICHHE C MOJENISIMH KPUCTAJUTMUECKUX PEIIETOK HEOPTraHMYeCKUX BEIIECTB — METAUIOB U
HeMeTaJuIoB (rpaduTa U aamasa), CJI0KHBIX BEHIECTB (XJIOpHIa HATPHA); UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKkIuu
OT BO3JICHCTBHS PazIHYHBIX (HaKTOPOB; MCCIENOBAHHUE DJIEKTPOIPOBOJAHOCTH PACTBOPOB BEIUIECTB, MPOIECCA JUCCOLUMUAIMH KHUCIIOT,
nienoued U conel (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB); MPOBEICHUE OMBITOB, HILTIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS
peakiuii MOHHOTO oOMeHa (0Opa3oBaHME OCalKa, BBIJCIEHUE Ta3a, 0O0pa3oBaHWE BOJbI); OIBITOB, WJUTIOCTPHUPYIOIIMX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENIBHBIX PEAKIUil (TOPeHHE, PEaKIMH pPa3jioKEHHUS, COCIWHEHHUS); pacro3HaBaHUE HEOPTaHUYCCKHX
BEIECTB C MMOMONIBI0 KAYSCTBCHHBIX PEaKIWii Ha HOHBI; PEIICHUE YKCITEPHUMEHTAIBHBIX 3a1a4

Hemeramns!l u uX coeauHeHUS

2.1

OOmast xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHMS aTOMOB, XapaKTEpHbIe cTEeNEeHHM OkucieHus. CTpoeHue u (uzndeckue
CBOICTBa MPOCTHIX BEIIECTB — I'aJIOTEHOB. XMMHUYECKHE CBOICTBA Ha MpUMeEpPE XJIopa (B3auMOJIEHCTBUE C METaJlJIaMH, HEMeTallJlaMH,
niesiouamu). Xnoposoaopod. CoisiHas KMCI0Ta, XMMUYECKHUE CBOMCTBA, IIOJyYEHUE, IpUMEHEHUE. J[eficTBrE XJI0pa U XJIOPOBOAOPOAA
Ha OpraHu3M 4esoBeka. BaxkHeimne XJIopuabl M UX HaX0XKIEHUE B IPUPOJIE
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2.2

O6mas xapakrepucTtuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTENeHU okucieHus. CTpoeHue u
¢u3nueckrue CBOMCTBA MPOCTBHIX BEIIECTB — KUCIOPOAa M CEpbl. AJIOTPONHBIE MOIU(PUKAIMH KUCIOpOJa U cepbl. XUMUYECKHE
cBoiicTBa cepbl. CepoBoaOpO], CTpoeHue, (U3NUECKUe W XUMHUYECKHEe cBOMcTBAa. OKCHABI Cepbl KaK MPEACTABUTENIH KHCIOTHBIX
okcuioB. CepHasi KUCIIOTa, (PU3MUECKHE U XMMHUYECKHE CBOMCTBa (00IIME Kak MPEICTaBUTENs Kilacca KUCIOT U CHenu(HUuecKue).
XUMUYECKUE PEAKIMH, Jie)Kallue B OCHOBE MPOMBIIUIEHHOTO Crocoba MmoixydeHus cepHoil kuciotel. [Ipumenenue. Conu cepHoi
KHCJIOTHI, Ka4eCTBEHHAsi peakuusi Ha cyiabdar-uoH. HaxoxmeHue cepsl U €€ COCIMHEHHMH B MPUPOAE. XUMHUECKOE 3arpsi3HEHHE
OKpY’Karolllel CpeJibl COEAMHEHUIMHU Cepbl (KUCIOTHBIE 0K/IU, 3arpA3HEHHE BO3/TyXa U BOJOEMOB), CIIOCOOBI €ro MPEIOTBPALECHUS

2.3

OOmast xapakTepucTuka 3j1eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHbIE CTENEHH OKHCICHHS. A3OT,
pacmpocTpaHeHHe B Tpupoje, (pusmueckue M XUMHUYECKHE CBoicTBa. KpyroBopoT azora B mpupoae. AMMHAK, €ro (HU3MYecKue
U XMMHUYECKHE CBOMCTBa, mosiyueHue u npumeHeHue. Conu aMMOHUS, UX (PU3MUECKHE W XMMHUYECKUE CBOMCTBA, NMPUMEHEHHE.
KavecTBeHHast peakiys Ha MOHbl aMMOHHs. A30THas KUCIIOTa, €€ royiyueHue, (u3nYeckue U XMMHUYECKHe CBOiicTBa (00mue Kak
HpeCTaBUTENIS Kilacca KUCIIOT U crieruduueckue). Micnoab3oBaHUE HUTPATOB U COJIEH aMMOHHUS B KaUeCTBE MUHEPAJIbHBIX yI0OpPEHUH.
XHMHYECKOE 3arpsi3HEHUE OKPYIKaAIOLIEH Cpefibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJIOEMOB)

2.4

docdop, ammorponHsie Moaudukanuu Gocdopa, puzndeckue u xumudeckue cporictra. Okenna dhocdopa(V) u gochopHas kuciora,
(du3nyecKre ¥ XMMUYECKHE CBOMCTBA, mony4eHue. Mcrnonp3oBanue ¢pochaToB B Ka4ecTBE MUHEPATIBHBIX YI00OpEHUIH

2.5

OO0mas xapakrtepucTuka 3neMeHToB [VA-rpynnbl. OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE CTENEHM OKUCIEHUs. YTIepo,
AJJIOTPONHbIE MOAU(PHUKALIMH, PACTIPOCTPaHEHUE B IPUPOJE, (PrU3HUeCKre U XUMUYECKHe cBoicTBa. Ancopouus. Kpyrosopot yriepona
B nipupoe. Okcupl yrieposa, ux (u3nueckue U XuMHUYecKHe CBOMCTBA, IeHCTBHE Ha JKUBBIE OPTaHU3MBbI, IOIY4€HUE U TIPUMEHEHUE.
DKosoruyeckre npoodaeMbl, CBA3aHHbIE ¢ OKCUAOM yriaepoaa(lV); runoresa rinodaibHOTo NOTEMJICHUs KIMMaTa; TapHUKOBBIA AP EKT.
VYronbHas KucnoTa U e€ CoiM, UX (U3MUYECKHe M XUMHUYECKHE CBOMCTBA, MOJydyeHHE U NMpuMeHeHue. KadecTBeHHas peakius Ha
KapOoHaT-uoHbI. Vcnosnb30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEJILCKOM XO03HCTBE

2.6

HepBOHa‘{aJILHBIe MOHATHS 00 OpraHUYCCKUX BCHICCTBAX KaK O COCAUMHCHUAX YTJICpOOA (MeTaH, 9TaH, 3THJICH, allCTHUJICH, 3TAaHOJI,
TIIMICPHUH, YKCYCHAA KI/ICJ'IOTa). Hx cocTtaB M XUMHYECKOE CTPOCHHUC. [TousiTe 0 OMOJOTHYECKH BaXKHBIX BCIICCTBAX: KUpPAX, 6em<ax,
YIJI€BOJaX — M UX POJIM B )KU3HHU YCJIOBCKA. MaTepI/IaJ'II)Hoe CANMHCTBO OPraHNYCCKHUX U HCOPraHNYCCKUX COCTMHCHHI

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, MojyyeHHWe U mpumeHeHue. CoequHeHMs] KpeMHus B mnpupoze. OoOuiue
npezcrasieHus 06 okcuae kpeMuusi(IV) u kpemuueBoi kucinote. CUITMKATHI, X UCIOJIb30BAHUE B OBITY, MEIUIIUHE, TIPOMBIIIIIEHHOCTH.
Baxwneiinme cTpouTenbHble MaTepHalibl: KEpaMUKa, CTEKIIO, IIEMEHT, OeTOH, xkene300eToH. [Ipobnembl 6€30MacHOr0 MCIOIb30BaAHMS
CTPOUTEIIBHBIX MATEPUAJIOB B TOBCEAHEBHOM KU3HU

2.8

XUMUYeCKUM OKCIICPUMCHT. U3YUCHUC 06p33HOB HCOPTaHUYCCKUX BCUICCTB, CBOMCTB COJISHOM KHCJIOTBI; ITPOBEACHHUEC KAaYCCTBCHHBIX
pCaKL[I/Iﬁ Ha XJIOpHUA-UOHBI U Ha6HIOIICHI/Ie IMPU3HAKOB HUX NPOTCKAHUS; OIBITHI, OTPAKAOIINC (pI/ISI/ILICCKI/IC 1 XUMHYECKHE CBOMCTBA




Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

raJIoOreHOB U MX COEIMHEHUH (BO3MOXHO MCIIOJIb30BAHUE BUJICOMATEPUANIOB); O3HAKOMJIEHHE ¢ 00pa3laMH XJIOPHUJIOB (TalOreHU10B);
O3HAaKOMJICHHE ¢ 00pa3laMu cepbl U €€ COeTUHEHHSIMU (BO3MOXKHO HCIIOJIB30BAHUE BUAEOMATEPHUAIIOB); HAOIIOAEHHE IIpolecca
0o0yrauBaHUs caxapa o]l IeHCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI; U3yUE€HUE XUMUYECKUX CBOMCTB pa30aBiIeHHOHN cepHOM
KHCJIOTBI, IPOBEJIEHHE KaueCTBEHHOM peakiuu Ha cyiabhaT-uOH M HaONI0JeHHE IpU3HaKa €€ INPOTEKaHWUs; O3HAKOMIIEHHE C
(bu3nueckuMu cBOWCTBaAMM a30Ta, pocdopa u UX coeMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIOB), 00pa3liaMu a30THBIX U
dochopHBIX ynoOpeHuii; moaydeHue, coOnpanue, pacro3HaBaHHe U H3yYCHHE CBOMCTB aMMHUaKa; MPOBEJCHUE KAYeCTBEHHBIX PEaKIINA
Ha MOH aMMOHUS U QochaT-uoH U U3y4eHHUE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C
Me/Ibl0 (BO3MOXHO MCII0JIb30BaHUE BUICOMATEPUAIIOB); U3YUE€HUE MOJIEIeH KpUCTAJUIMYECKUX PEIIETOK anmasa, rpaduTta, QyiepeHa;
03HAKOMJICHHE C MPOLIECCOM aACOPOIMH PaCTBOPEHHBIX BELIECTB aKTUBHUPOBAHHBIM YITIEM U YCTPOHCTBOM NPOTUBOrasa; Mojy4yeHue,
coOupaHue, paclio3HaBaHUE U U3YYEHHE CBOMCTB YIJIEKHCIIOrO rasa; MpoBeIeHNE KaUyeCTBEHHBIX PEaKIMil Ha KapOOHAT- U CUJIMKAT-
MOHbl M  U3Y4YCHHE IIPU3HAKOB MX IMPOTEKAHMS; O3HAKOMIICHHME C NPOAYKUMEH CWIMKAaTHOM IIPOMBIIUIEHHOCTH; pEIICHUE
9KCIIEPUMEHTAIBHBIX 331a4 110 TeMe «BakHelne HeMeTaulbl U UX COSAMHEHUS»

Mertamisl 1 uX COCAMHCHUA

3.1

OO01as XapakTepruCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUM UX MOJ0KeHUs B [lepuonnyeckoil cucreMe XuMHYECKUX
aneMmeHToB [[.JMI. MeHnneneeBa u crpoeHns atoMoB. CTpoeHHe MeTailIoB. MeTanndeckas CBA3b U METAJUIMYECKAs KPUCTAIIIMYECKAs
peIéTKa. DIEKTPOXUMUUYECKUN Psii HAIPSDKEHUN METAJUIOB

3.2

®dusnyeckue U XUMHYECKUE CBOMCTBa MeTauioB. O0ImMe crnocoOnl morydeHus: MeTayiioB. [loHATHE 0 KOPPO3HH METaIOB, OCHOBHBIE
Croco0bl 3alUTHI UX OT Koppo3uu. CriiaBsl (CTallb, YyTYH, JIOPATIOMUHMM, OpOH3a) M X IPUMEHEHHE B ObITY M IPOMBIIUIEHHOCTH

3.3

IIlenounbie MeTambl: nosiokeHue B llepmommueckoin cucreme xumuueckux sieMeHTOB J[.M. MenneneeBa; cTpoeHHe UX aTOMOB;
HaxOoXJIeHHe B mpupoae. Pu3nueckne U XUMUIECKHEe CBOMCTBA (Ha TpuMepe HaTpus U Kanwus ). OKCHIBI M THAPOKCHIBI HATPUS U KaJIHS.
IIprMeHeHre MEeTOYHBIX METAUIOB U NX COCTMHEHUN

3.4

[IlenoyHO3eMENBHBIE METAIIIIBI MATHUM U KAJIBIUI: TIOJI0)KEeHUE B [leproanueckon cucreMe xuMuueckux 3seMeHToB J[.11. Menneneesa;
CTPOEHUE UX ATOMOB; HAaXOXAeHUE B Ipupojac. Ouznueckue 1 XMMUUYECKUE CBOMCTBA MarHus U KajplUs. BaxkHenre coeauHeHus
KaJbIHsl (OKCHJI, THAPOKCU, o). JKECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHUS

3.5

Amomunuii: monoskenue B [leproaudeckoit cucteme xumudeckux anementos J[.M. MenneneeBa; ctpoeHre aToMa; Hax0XKACHHUE B IPUPOJIE.
Du3NYECKre U XUMHUYECKIE CBOWCTBA amfOMUHUS. AMGOTEpHbIe CBOMCTBA OKCHIA U THAPOKCUIA TFOMUHUS

3.6

Keneszo: nonoxenue B [lepuognueckoii cucreme xumudeckux nemMeHToB .M. MenaeneeBa; ctpoeHre aToMa; Hax0KI€HUE B IPUPOJIE.
dusnueckue W XUMUYECKHE CBOMCTBa skene3a. Oxcuabl, rumpokcuasl U coiu skenesa(ll) m xemesa(Ill), mx cocras, cBoiicTBa u
MOJIyYeHHE




Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

XUMUYECKUH IKCIEPUMEHT: 03HAaKOMJIEHHE ¢ 00pa3liaMu METAJIJIOB U CILJIaBOB, UX (PU3MUECKUMHU CBOMCTBAMH; U3yUEHHUE PE3YyIbTaTOB
KOPPO3UU METAJUIOB (BO3MOXKHO HCIIOJIb30BaHHE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUIA KAIbIUS U HATPUS C
BOJIOM (BO3MOXHO MCIIOJIH30BAaHUE BUIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKOM BO/IbI; MPOIIECCa FTOPEHHUS Keje3a B KUCTIOPOe

3.7 (BO3MOXKHO HCIOJIb30BAHUE BHICOMATEPUANIOB); IMPH3HAKOB MPOTCKAHMS KAYCCTBEHHBIX PEAKIWHA HAa WOHBI (MarHus, KajbIIHs,
amroMunms, uHKa, xenesa(ll) u xeneza(Ill), menu(Il); HabmrogeHME U ONMMCaHUE MTPOIIECCOB OKPAIIMBAHUS IJIAMEHU HOHAMU HATPUS,
KaJusl ¥ KaJIblus (BO3MOXKHO HCIIOJIb30BAHHME BUICOMATEPHAIIOB); MCCIEAOBaHUE aM(POTEPHBIX CBOWCTB THJIPOKCHIA ATIOMUHUS H
THJIPOKCHUIA IMHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHelme MeTaJlIbl U MX COCTMHEHUS
4 XUMUS M OKpYIKaroIias cpesa
41 HoBeie mMarepuasibl ¥ TEXHOJIOTHU. BemecTBa M MaTepuaibl B IMOBCEAHCBHOW JKU3HM 4eloBeKa. XHWMHS H 370pOBbe. besomacHoe
' WCIIOJIb30BAaHUE BEIIECTB M XUMHUSCKUX peakiuid B ObITy. [lepBasi moMOIs IPH XUMHUYECKHX 0JKOTaX M OTPABIICHUSIX
OCHOBBI KOJIOTUYECKOM TPaMOTHOCTH. XUMUYECKoe 3arps3HeHne okpyxatomieit cpenst [11K. Poias XxuMuu B pereHu# 3KOI0TrHYeCKUX
4.2 npo6sieM. [IpupoHble HCTOUHUKH YTIIEBOJOPOAOB (YyroJib, MPUPOAHBIN ra3, He(Th), MPOAYKTHI UX MEpepadOTKU, UX POJib B OBITY U
MPOMBIIIJICHHOCTH
4.3 XUMHUYECKUH SKCIIEPUMEHT: U3y4YeHUE 00pa3IoB MAaTepUAIIOB (CTEKJIO, CIUIABbI METAJUIOB, MIOJIMMEPHBIC MAaTEPHAIIBI)




MMPOBEPSIEMBIE HA OI'D 110 XUMHU TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBbI OCHOBHOTI'O OBIIETI'O OBPA3OBAHUA

Koa nposepsiemoro IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBLIM pe3yJibTaTaM 0230BOr0 YPOBHS OCBOEHNSI OCHOBHOI
TpeOOBaHUS o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOI'0 0011ero o0pazoBanus Ha ocHoBe PI'OC
1 [IpencraBnenue:

0 TI03HaBAa€MOCTH SIBJICHUI MPHUPO/Ibl, TOHUMaHUE 00BEKTUBHON 3HAYMMOCTH OCHOB XUMHYECKOM HayKu Kak o0jacTu
11 COBPEMEHHOT'0 €CTECTBO3HAHM S, KOMIIOHEHTa 0011eH KyJIbTYpPbI U IPAKTUUECKON 1eATEIHHOCTH YEJIOBEKA B YCIIOBUSAX
COBPEMEHHOT0 00111eCTBa; MOHUMAHNUE MECTa XUMHUU CPEIH IPYTHX €CTECTBEHHBIX HAyK

O HAYYHBIX MCTOAaX MO3HAHUSA, B TOM YHCJIC SKCIICPUMCEHTAJIBHBIX U TCOPETHICCKUX MCTOAAaX UCCIICAOBAaHN BCUICCTB

12 " U3YyYCHUSA XUMHUUYCCKHX peaKHHﬁ; YMCHUE UCIIOJIB30BATH MOJCIN I 00BSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI
o chepax npodeccuoHATBHOM AEATETHPHOCTH, CBA3aHHBIX C XUMHUEH U COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMU
13 Ha JIOCTIDKEHUSX XMUMHUYECKOW HAyKH, YTO TO3BOJUT OOYYArOIIMMCS paccMaTpuBaTh XUMHUIO Kak cdepy cBoei
Oymay1iei mpodeccnoHaNbHOM ASSITENFHOCTU U CACTaTh OCO3HAHHBIN BRIOOP XUMHH KaK MPO(UIBLHOTO peaMeTa pH
repexo/ie Ha ypOBEHb CPeAHETo o01ero oopa3oBaHus
2 BJ'Ia)IeHI/Ie CHUCTEMOHN XUMHYECKUX 3HAHUI U YMCHHUE IPUMCHATH CUCTEMY XUMHUUYCCKUX 3HaHI/II\/'I, KOTOpas BKIIIOYACT:

BaXHENIINE XUMUYECKUE TIOHATHS: XMMUYECKUH DJIEMEHT, aTOM, MOJIEKYJIA, BELLIECTBO, IPOCTOE U CII0KHOE BEILIECTBO,
OJTHOPOJIHAsl U HEOJHOPO/IHAsI CMECh, OTHOCUTEIIbHBIE aTOMHAsL M MOJIEKYJISIpHAS MacChl, KOJTMYECTBO BEILECTBA, MOJIb,
2.1 MOJISIpHAsi Macca, MOJISIPHBIM 00bEM, OKCHJI, KMCIIOTa, OCHOBAHUE, COJNb (CpeAHss), XUMUYECKas peaklus, peakiuu
COEIMHEHUS], PEAKLIUU PA3JIOKEHUs, pPeaKklMy 3aMeleHUs, peaKIMu OOMeHa, TEeIIOBOW A(QeKT peakiuu, 3K30- U
SH/IOTEPMHUUECKUE PEAKIMM, PAacTBOP, MaccoBas I0Js XUMHUYECKOrO 3JIEMEHTAa B COEIMHEHUM, MaccoBas JOJs U




Kona nposepsiemoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pPe3yJibTaTaM 0230BOr0 YPOBHS OCBOCHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero o0pazoBanusi Ha ocHoBe ®PI'OC

MIPOLICHTHAS! KOHLIEHTpAIHsI BEIIECTBA B PACTBOPE, PO aTOMa, SJIEKTPOHHBIH CIIOM aTOMa, aTOMHAasi OpOUTaJIb, PAIyC
aToma, BAJICHTHOCTb, CTEIICHb OKHMCIICHUS, XUMHUYECKAS CBS3b, JEKTPOOTPULIATEIILHOCTD, MOJISIPHAs U HENOJspHas
KOBaJICHTHAsI CBsI3b, HWOHHAs CBS3b, METAJUIMUECKas CBS3b, KPHUCTAJUIMUECKas pemeérka (aToMHas, HOHHas,
MeTaJuIn4yecKasi, MOJIEKYJIIpHasi), HOH, KAaTUOH, aHWOH, DJEKTPOJIUT M HEIIEKTPOJIUT, DIIEKTPOJIUTHYECKas
JMCCOLIMAUsl, pPEaKUMd HOHHOrO OOMEHa, OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIHUU, OKUCIUTENb U
BOCCTaHOBHTEIIb, OKHCIICHUE ¥ BOCCTAHOBIICHHE, HJICKTPOJIN3, XUMHUYECKOE PaBHOBECHE, 0OpaTUMbIe M HEOOpaTuMble
peaKIu, CKOPOCTh XMMUYECKON peakunu, karanusarop, [IJIK, koppo3us MeTaJlioB, CIIaBbI

2.2

OCHOBOITOJIAraroIMEe 3aKOHbl XMMHUH: 3aKOH COXPAaHEHHUSI Macchl, nepuoanueckuid 3akoH [[.M. MenneneeBa, 3aKoH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTapO

2.3

TCOPHUH XUMHHU: aTOMHO-MOJICKYJISIpHAad TCOPUs, TCOPUA BHGKTpOHHTHQCCKOﬁ JUucconuanmumn

Brnanenune ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH

3.1

YMEHHE MPaBHJIFHO HCIIOJIB30BaTh W3YYEHHBIC BEIIECTBA M MaTepuaibl (B TOM YHCIE MUHEpalbHbIE yI00peHus,
METaJUTBl U CIUIABBI, TPOIYKTHI MepepaboTKH MPHUPOTHBIX WCTOYHHKOB YTIIEBOIOPONOB (YIJIs, TPUPOITHOTO Tasa,
HepTH) B ObITY, CEBCKOM XO35ICTBE,
Ha MpPOU3BOJCTBE W IOHMMAaHUE 3HAYECHUs JKUPOB, OEJIKOB, YIJIEBOJOB U1 OpraHu3Ma 4YelOBEKa; yMEHHE
MIPOTHO3UPOBAThH BIUSHHE BEIIECTB U XUMUYECKHUX ITPOIIECCOB HA OPTaHU3M YEIOBEKa U OKPYKAIOIIYI0 TPUPOIHYIO

cpeny

3.2

YMCHHUEC UHTCTPUPOBATE XUMHWYCCKUEC 3HAHUA CO SHAHUAMU APYTHUX y‘I€6HI:vIX npeaAMETOB

3.3

HaJIM4ue ONbITa pabOThl C Pa3IMYHBIMU MCTOYHMKAMHU MH(QOpPMAIMM MO0 XUMHM (Hay4dHas U HAYYHO-TIOMYJISIpHas
JUTEpaTypa, CI0Bapy, CIIPaBOYHUKHN, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaIII/IIO 0 BCIHICCTBAX, X NPECBpAlICHUAX W HNPAKTUYCCKOM INIPUMCHCHHUU U
YMCHHC UCITIOJIB30BATh et AJId pCUICHU A y‘{e6HO-HO3HaBaTCJIBHBIX 3aga4

Brnanenne ocHOBaMM TMOHSATHHHOTO ammapara W CHUMBOJIUYECKOTO S3bIKa XMMHUHU JUIS COCTaBICHHS (HOpMYI
HEOPraHWYECKUX BEILIECTB, YPABHEHUN XMMHUYECKHX peakluii; ocHoBaMM Xxumuueckoil HomeHknarypsl (IUPAC u
TPUBUAIBHOM)

VYMeHne OOBICHATH CBSI3h IOJOKEHHS DJIEMEHTAa B HepHOI[quCKOﬁ CUCTEME C YHCIIOBBIMU XapaKTCPUCTHKAMH
CTPOCHHUSI aTOMOB XHMHYECKHUX DJIEMEHTOB (COCTaB W 3apsj sapa, 00IIee YUCIIO AJIEKTPOHOB), paclpeeiCHHEM
AIEKTPOHOB I10 SHEPTETUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPUOIOB, KATUs U KaTbIIHS




Kona nposepsiemoro

HpOBepﬂeMLIe Tpe60BaHI/IH K IIPEAMETHBIM pe3yjibTaTaM 0a3oBoro YpPOBHS OCBOCHUSA OCHOBHOM

TpeOOBaHMS 0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero o0pazoBanusi Ha ocHoBe ®PI'OC
[IpenacraBnenne O MEPUOAMYECKON 3aBHCHMOCTH CBOWCTB XHMMHYECKHX OJEMEHTOB (paadyc aToma,
6 ANEKTPOOTPHUIIATEILHOCTD), IPOCTHIX U CIIOKHBIX BEIIECTB OT MOJIOKEHUs dJieMeHTOB B [lepuoanueckoii cucreme (B
MaJIbIX MEPUOJIaX U TJIABHBIX MOJATPYIIAX) U AJICKTPOHHOTO CTPOSHUS aTOMa
7 YMmenue KiaccupuImupoBaTh:
7.1 XUMHYCCKHE JICMEHTHI
7.2 HEOpPraHUYECKUE BEIIECTBA
7.3 XUMHUYECKUE PEAKIIHH
8 YMeHHEe onpeaessTh:
8.1 BAJICHTHOCTb Y CTEIICHb OKUCJICHUS! XMMHUYECKUX 3JIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAIUTMUECKON CTPYKTYPHI B COSIUHEHUSAX
8.3 XapakKTep Cpe/bl B BOJHBIX pacTBOpaX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCIIMTENIb ¥ BOCCTAHOBHUTECIIb
9 YMeHue XxapakTepru3oBaTh (PU3MUECKHE U XUMUYSCKUE CBOWCTBA:
9.1 MPOCTHIX BEHIECTB (KUCIOPO, 030H, BOJAOPOI, TpaduT, anmmMas, KpeMHUH, a30T, hochop, cepa, XJIop, HAaTPHUH, Kaaui,
MarHui, KaJabllui, aTFOMUHHH, KEJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE€ MX BOAHBIX PAacTBOPOB (BOJA, aMMHAK, XJIOPOBOJIOPOA, CEPOBOAOPO, OKCHJIBI H
9.2 ruapokcuabl metamuioB I-1IA rpynn, amomunus, meau (I1), nunka, xenesza (I u III), okcuast yraepoaa (I u IV),
kpemuus (IV), azora u dpochopa (III u V), ceper (IV u VI), ceprucras, cepnas, a3oTuctas, a3oTHas, ¢pochopHas,
YTOJIbHASI, KPEMHHUEBAsE KHCIIOTA U X COJIH)
MIPOTHO3MPOBATh U XapaKTEPU30BaTh CBOWCTBA BEIISCTB B 3aBUCUMOCTH OT UX COCTaBa W CTPOCHUS, MPUMCHCHHE
9.3 BEIIECTB B 3aBHCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTH TPOTCKAaHUS XUMHUYCCKUX TMPEBPAIICHHA B pPa3IMYHBIX
YCIOBUSAX
10 YMeHUE COCTaBISTh MOJICKYJISIPHBIE K HOHHBIC YPABHEHUS PEAKIIHiA, B TOM YHUCIIE:
10.1 peakiuii HOHHOro oOMeHa
10.2 OKHCITUTETHFHO-BOCCTAHOBUTEIbHBIX PEAKITHIl
10.3 WUTFOCTPUPYIONINX XHMHYECKHE CBOMCTBA N3YICHHBIX KJIACCOB (TPYI) HEOPraHUIECKHIX BEIICCTB
10.4 MTOJITBEPIKIAIONIUX TCHETHYECKYIO B3aUMOCBSI3b MKy HUMHU




Kona nposepsiemoro

HpOBepﬂeMLIe Tpe60BaHI/IH K IIPEAMETHBIM pe3yjibTaTaM 0a3oBoro YpPOBHS OCBOCHUSA OCHOBHOM

TpeOOBaHMS 0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero o0pazoBanusi Ha ocHoBe ®PI'OC
11 YMeHne BBIYUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCHUTEIIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIF0 XHMHYECKOTO 3JEMEHTa B
COETUHEHUU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
114 10 YPAaBHEHUSIM XUMUYECKUX PEaKIIHii U HaXOJUTh KOJIMYECTBO BEIIECTBA, 00BEM U MacCy peareHTOB UM MPOIYKTOB
peakuuu
12 Bnanenue (3HaHHE OCHOB):
121 OCHOBHBIMH METOJaMH HAy4YyHOro TMO3HaHHs (HAOMIOACHHE, HU3MEpPEHHUE, HKCIEPUMEHT, MOAEIUPOBAaHUE) MpH
M3YYCHHUH BEUIECTB M XUMHUYCCKHX SBIICHUI; YMEHUE CPOPMYITUPOBATH IPOOIIEMY U TIPEIJIOKUTH MyTH €€ PEIICHIS
12.2 6e30macHoi paboThl ¢ XMMUYECKUMU BEIIECTBAMU, XUMUUYECKOM MOCY10# U 1a00paTOPHBIM 000PYI0BaHHEM
npaBwiaMid 0€30MacHOro oOpallleHHs C BElECTBAMH, HCIONb3YEeMbIMH B MOBCEJIHEBHOW KH3HU, MpPaBHIaMHU
123 MOBE/ICHUS B LIETSIX COEpexeHHs 370POBbS M OKPYKAIOIIEH MPUPOIHON cpenbl; MOHHMaHue Bpena (OrmacHOCTH)
BO3JICHCTBUSI Ha >KUBBIC OPTaHU3MBI OMPEICIIEHHBIX BEHIECTB, CIIOCOOOB YMEHBINEHUS W TPEIOTBPAIICHUS WX
BpPEIHOTO BO3JICHCTBUS
13 Hannuue npakTuuecKkux HaBBIKOB IUTAHUPOBAHUS U OCYIIECTBICHUS CIECTYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3YYEHHE U OMMCcaHue (PU3NIECKIX CBONCTB BEIIECTB; O3HAKOMIIEHUE C EI)I/ISI/I‘{eCKI/IMI/I U XUMHYECKUMU SBIICHUSMU;
OTIBITHI, WILTIOCTPUPYIOIIHE IPU3HAKH TPOTCKAHUS XUMUYICCKUX PEaKITUit
13.2 M3Y4YE€HHE CIIOCOOOB pa3zesieHus: cMecei
13.3 MONySEeHNE KUCTOPOAA M HM3YIEHHE €ro CBOICTB; MOJYy4YeHHE BOAOPOJA U H3Yd€HHE €r0 CBOICTB; TOJy4YCHHE
VIIIEKHCIIOTO Ta3a U M3yYeHHE €r0 CBOICTB; MOyYeHHEe aMMHaKa U H3yYeHHE eT0 CBOICTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA
135 NMPUMEHEHUE WHIUKATOPOB (vnaKMyca, MeTusiopamka u (peHondTanenHa) sl ONMpeneNieHnus XapakTepa Cpelbl B
pacTBopax KHCJIOT M IIeN0oYeH
WCCIICTIOBAHUE U OITMCAHUE CBOMCTB HEOPTaHMUECKHMX BEIIECTB PA3IMUYHBIX KJIACCOB; U3YUCHHE B3aMMOJICHCTBUS KUCIIOT
13.6 C MeTaJUIaMH, OKCHJIAMH METaJUIOB, PAaCTBOPUMBIMH M HEPACTBOPUMBIMH OCHOBAaHHSIMH, COJISIMH; TIOJydeHUE

HEPAaCTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUC OAHOI'O MCTAJlJIa APYIr'UM U3 pacTBOpa COJIM; UCCICIOBAHNUC aM(I)OTepHLIX
CBOICTB TUAPOKCUAO0B aJITFOMHUHUS U TUHKA




Kona nposepsiemoro

HpOBepﬂeMLIe Tpe60BaHI/IH K IIPEAMETHBIM pe3yjibTaTaM 0a3oBoro YpPOBHS OCBOCHUSA OCHOBHOM

TpeOOBaHMS 0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero o0pazoBanusi Ha ocHoBe ®PI'OC

peuieHue SKCIEPUMEHTANBHBIX 3aJad 1o TemaM: «OCHOBHBIE KIIACCBI HEOPraHWUYECKHX COEIUHEHUI;

13.7 «DNEKTPOIUTHUYECKAS TUCCOLMansy; «BaxHenme HeMeTauibl U UX COeAUHEHUs»; «BaxHenme MeTajibl U UX
COCJIMHECHHU S
XUMHYECKHE IKCIIEPUMEHTHI, WLTIOCTPUPYIOIINE TIPU3HAKU MMPOTEKAHUS PEAKIIUii HOHHOTO 00MEHa; KaueCTBEHHBIC

13.8 peaknuu Ha TMPHCYTCTBYIOIIME B BOJHBIX PACTBOPAaxX HOHBL: XJOPHI-, OpoMHUa-, MOAHI-, cyinbdar-, ¢ocdar-,
KapOOHaT-, CUJIMKAT-aHUOHBI, THIPOKCH/I-UOHBI, KATHOHBI AMMOHUS, MarHus, Kaiblus, aJlOMUHUS, kene3a (2+) u
xkenesa (3+), menu (2+), nuHKA

14 YmMmeHnue:

14.1 MIPEJICTaBIATh PE3yAbTaThl SKCIIEPUMEHTa B (hOpME BBIBOJOB, J0KA3aTeIbCTB, IpaUKOB M TaOIUI] U BBISBIATH
SMITUPUYECKUE 3aKOHOMEPHOCTH

14.9 yCTaHABIMBATh CBSA3H MEXY PEaIbHO HAOIIOJaEMbIMA XUMUYECKUMH SIBJICHUSMU U MIPOLECCAMHU, TIPOUCXOIALIIUMHI

B MaKpo- U MUKPOMHPE, OOBSICHITh MPUYMHBI MHOTOOOpa3Hsi BEIIECTB




IHEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHH

Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 IlepBoHavaibHBIE XUMUYECKUE TTOHSATUS
1.1 Uucteie BemecTBa 1 cMecu. CriocoObl pa3/ieNieHus CMece
1.2 ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMEeHThI. CHMBOJIBI XUMUUYECKHUX 3J1€MEHTOB. [IpOCThIE U CII0KHBIE BEIIECTRA.
1.3 Xumunyeckasi hopmyna. BaleHTHOCTh aTOMOB XUMUYECKHX AJ1eMEeHTOB. CTeTIeHb OKUCICHHUS
14 3aK0oH TIOCTOSIHCTBa cocTaBa BemiecTB. OTHOcuTenbHAsh aToMmMHas macca. OTHOCHTENbHAas MOJEKyJsipHas macca. MaccoBasi 10Jist
XHMHYECKOI'0 DJIEMEHTA B COSAUHCHUH
15 KomnnuecTBo BemectBa. Mosb. Monsipaast macca. Monsipablif 00b€M ra3oB. B3anMocCBs3b KOIMYECTBA, MAaCChl U YHCTIa CTPYKTYPHBIX
' €IMHUILI BEleCTBa
16 ®u3nueckue U XUMHYECKUE SIBICHUSA. XUMHUYECKas peakius M e€ MpU3HAKU. 3aKOH COXPAHEHHUs MacChl BELIECTB. XUMHUYECKUE
ypaBHEHUS
2 Ilepnonnueckuii 3akoH u [lepnonnueckas cucrema xumudeckux 3ymeMeHToB .M. MenneneeBa. CTpoeHne aToMoB
21 Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuuyeckux sneMeHToB .M. MenneneeBa. Ilepuoasl u rpynnsl. Ouznueckuii
CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJa U TPYMIbI AJIEMEHTA
99 Ctpoenue atoMmoB. CocTaB aTOMHBIX siziep. M3oTomnbl. DnekTponbl. CTpoeHre 3J1eKTPOHHBIX 000JI04€K aTOMOB MePBbIX 20 XUMUYECKUX

aneMeHToB [lepnoanueckoii cucremsl .M. MenneneeBa

3aKOHOMEPHOCTH B W3MEHEHWW CBOMCTB XUMHYECKHUX DSJEMEHTOB TEPBBIX TPEX TMEPHUOJOB, Kalvs, Kajblus (paguyca aTOMOB,
2.3 AIEKTPOOTPHUIIATEIIBHOCTH, METAJUTMIECKUX M HEMETAJUTHIECKUX CBOMCTB) U UX COSTMHEHHI B COOTBETCTBUH C TIOJIOKEHUEM JIEMEHTOB
B [leproinueckoi cucTemMe U CTPOEHUEM UX aTOMOB




Koxa
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3 CtpoeHue BeniecTpa
31 Xumnueckas cBsi3b. KoBasieHTHast (1OJIsIpHAs U HEMOJISIpHAs) CBA3b. DJIEKTPOOTPULIATEIbHOCTh XUMUYECKUX JIEMEHTOB. MIOHHas CBSI3b.
' Metaynyeckas CBA3b
392 Tunel KpUCTAIUTMYECKUX PEIIETOK (aTOMHAsl, MOHHAs, METAJUIMYECKasi), 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJIMYECKOM
' PEMETKU ¥ BUJIA XUMUYECKON CBSI3U
4 BaxHeimue npencTaBuTeN I HEOpraHMuecKux BemecTs. Hemeramsl 1 ux coequHenns. MeTauisl 1 UX COEIMHEHUs
Knaccugukaius 1 HOMEHKIaTypa HEOPraHMUECKUX COSTMHEHHUI: OKCHIOB (COJIe00pa3yIoIre: OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIE)
4.1 U HecoJieo0pasyroliye; OCHOBAaHUHN (LIENOYM U HEpaCTBOPUMBIE OCHOBAHMs); KUCIOT (KUCIOPOJACOJEpKaIue U OECKUCIOPOIHbIE,
0JIHOOCHOBHBIE€ 1 MHOTOOCHOBHBIE); coJiel (CpeTHUX U KUCIIBIX)
492 Ou3nuecKre U XUMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAIIIOB: BOJOPO/Ia, XJI0pa, KUCIOPOa, Cephl, a30Ta, (hocdopa, yriaepona,
KpEMHUS
43 duznyecknue U XMMUUYECKHUE CBOMCTBA IIPOCTBIX BELECTB-METAIIOB: JIUTHS, HATPUs, Kajaus, MarHus U KajbLys, aJlOMUHUSA, Kele3a.
DIEKTPOXUMHUYECKHUH psii HAIPSHKEHUH METaJIJIOB
4.4 DuU3nyeCcKue U XMMUYECKHE CBOMCTBA BOJOPOJHBIX COEIMHEHNI HEMETAJIOB: XJIOPOBOAOPOA, CEPOBOAOPOIA, AMMHUAKA
45 dusnyeckue U XMMHUYECKHE CBOMcTBa OKcuIoB HemetauioB: cepsl (IV, VI), asota(ll, IV, V), docdopa(lll, V), yraepoma(ll, 1V),
kpemMHus(IV). TlonydyeHne okCuI0B HEMETAIIIIOB
4.6 Xumudeckre cBoiictBa okcuaoB: MetawioB |A-IA rpymm, ruaka, mequ(1l) u xenesa(ll, 111). TTonydeHne oKCHIOB METAIIIOB
47 XvMHYeCKUe CBOMCTBA OCHOBAHUN U aM()OTEPHBIX MMIPOKCHIOB (HA pUMEpe THAPOKCUIOB aIFOMUHUS, XKele3a, HuHKa). [lonydyenue
OCHOBaHUM U aM(QOTEPHBIX THAPOKCHIOB
48 O0111e XuMUYECKHe CBOMCTBA KMCIIOT: XJIOPOBOJAOPOAHOM, CEpOBOAOPOIHOM, CEPHUCTOMN, CEPHOM, a30THOH, hochopHOI, KPEMHHUEBOIA,
yrojabHOH. OcoOble XMMUYECKHE CBOWCTBA KOHLIEHTPUPOBAHHOMN cepHOI M a30THOM KucioT. [loyyeHne Kucior
4.9 OO0me XUMHYECKHE CBOMCTBA cpenHux coseid. [lomydenue coneit
4.10 | Ilonydenue, cobupaHue, pacro3HaBaHHe BOJIOPOJIa, KHCIOPOJa, aMMHaKa, YIIIEKHUCIIOro raza B JJabopaTopuu
4.11 | IlonyyeHne aMMuaka, CEpHOM M @30THOM KUCJIOT B MPOMBIILIEHHOCTH. Ob1111e c1ocoObl MOTYYeHHs] METAIIOB
4.12 | I'enetnueckasi cBSI3b MEX/1y KJIACCAMU HEOPTaHMUECKUX COCTMHEHUIN
5 XHWMHYECKUE PEAKIUU
51 Knaccudukanus XUMHUECKUX PEaKIU MO0 pa3IMYHbIM MPHU3HAKaM: MO YUCIY M COCTaBY YYacTBYIOIIUX B PEaKIUU BEIIECTB, IO

TCIIJIOBOMY 3(b(I)CKTy, 10 U3MEHEHUIO CTETICHEH OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB
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TennoBoil >PPeKT XUMUUECKON peakIuy, TEPMOXUMUYECKAE YPAaBHEHH. DK30- M dHIOTEPMUYECKHE PEaKIMH. TepMOXUMHUYECKUE

5.2
ypaBHEHUS
53 OKUCIUTEIBHOBOCCTAHOBUTEIbHBIE peakiuu. OKHUCIUTEIM W BOCCTAHOBHUTENM. [Ipolecchl OKUCIEHUS U BOCCTAHOBIJICHUS.
' DJIEKTPOHHBIN OaJlaHC OKMCIUTEILHOBOCCTAHOBUTEIBHOM PEaKINU
54 Teopust 3MEKTPOTUTHUECKON nucconuanui. KaTHOHBI, aHHOHBI. DJIEKTPOIUTHI U HEANEKTPOIUThL. CHIIbHBIC U ca0ble 3JEKTPOIUTHI.
' CreneHb JUCCOLUALIU
9.5 Peakuuy noHHOro 0OMeHa. Y clioBUs IPOTEKaHUs peakliiii HOHHOTO 0OMEHa, MOJIHbIE U COKpAIIEHHbIE HOHHBIE YPAaBHEHUS PEaKIIMM
6 XUMMsL U OKpY’Karolas cpea
6.1 BemectBa u Marepuanbl B MOBCEIHEBHOW JXM3HU 4YelOBeKa. be3omacHoe MCIONB30BaHME BEUIECTB M XMMHYECKHUX peakiuil B
' nabopatopuu u ObiTy. [lepBas noMoIs MPU XUMHUYECKUX 0’KOTaX U OTPABJICHUSX
XUMHUECKOE 3arpsi3HEHHE OKpYy’Karolled cpenbl (KUCIOTHBIE J0XKIU, 3arpsA3HEHHE IOYBBI, BO3yXa M BOJOEMOB), CHOCOOBI €ro
6.2 npenotrBpauienus [IpenenbHas nomyctumas koHueHtpauus BeuiectB (ITJK). Posnp xumuu B permeHuM 3KOJOTMUYECKUX IMPOOIieM.
Ycunenne napHuKoBoro 3 dexTa, pa3pynieHne 030HOBOTO CIIOS
[Tpumenenue cepsl, azota, ¢ocdopa, yriepoaa, KpeMHHUS U UX COCJUHEHUN B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
6.3 xo3siicTBe. [IpuMeHeHne MeTauioB U CIUIaBOB (CTallb, YYT'YH, AIOPATIOMUHUN, OpOH3a) B OBITY U MPOMBILIUIEHHOCTH UX COCTUHEHUH.
[ToHsiTHE O KOPPO3MH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [TpuposHble HCTOYHUKH YTJIEBOAOPOJOB (yroJib, MPUPOAHBIN Ta3, He(Th), MPOAYKTHl UX NepepaboTku (OEH3UH), UX POJIb B OBITY U
IPOMBIIIJICHHOCTH
6.5 [TepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUX yriepoa (MeTaH, 3TaH, TUJICH, alleTUIIEH, 3TaHOJI, TJIULIEPHH,
yKcycHas kuciota). [lonstue o 61onornyecky BaKHBIX BEIIECTBAX: KHUpaxX, OeJIKax, yrieBoJiaX — M UX POJIM B )KU3HU YEJIOBEKa
7 Pacuérsr:
7.1 1o (opmynaMm XUMHUYECKHX COETMHEHUI
7.2 Macchl (MaccoBO) TOJM pacTBOPEHHOTO BEMIECTBA B PACTBOPE
7.3 110 XMMAYECKHM YPaBHEHUSIM




