Boimucka u3z OOII 000,
YTBep:KIeHHasi MPUKA30M
Ne 99 ot 01.09.2025 .

Padouasi nporpamma
yueOHoro npeamera «XuMus» 11 8-9 kiaccos.

Conep:xkanue o0yueHust

8 ki1ace

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe coctosiHue BemiecTB. [lonsitue o
METO/aX MO3HaHMs B XUMHH. UncThie BemecTBa U cMecu. CriocoObl pa3ieNieHrus CMECEeH.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsI aTOMHAas Macca. OTHOCUTENbHAS MOJIEKYJISIpHas
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KomnuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmocCBA3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

O®uznyeckue M XUMHUYECKHUE SIBICHHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYyI0#, mpaBuiamMu paboOThl B JabOpaTopuu U NpUEMaMu
oOpatieHus ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, H3YYCHHE W ONHUCaHWE (PU3NYECKUX CBOKHCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HaOMt0ieHne (Pr3nueckux (TUTaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJIEHCAIIMS BOJbI) U XUMHUYECKHUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOM MPOBOJIOKH, B3aMMOJIEICTBHE Mea ¢ KUCIOTOM) SABIEHU, HabIto1eHue
M ONHWCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (paslokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHnue ruapokcuna meau (1) npu
HarpeBaHuu, B3auMojeicTBue sxenesa c pactBopoM coiau menu (II), m3ydenue crmoco6oB
paszieNieHnus CcMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, TNpOBeIEeHHE OUYUCTKH TOBApEHHOW COJM, HaOJIOJEHHE U ONHCAHHE
pe3yJIbTaTOB IMPOBEJIEHUSI OIBbITA, HUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHWsS MacChl, CO3/IaHueE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Ba:xHeiinmue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — 31eMEeHT M IIPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupoje, Gu3nyeckue U XMMHUYECKHe CBOMCTBA (peakluu TOPEHHUs).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kucimoponaa B mpupoje. O30H — alIoTporHas MOAU(PUKAIUS
KHCIIOpOJa.

TemoBoit 3ddexT XuMHUYECKONM peakIuh, TEePMOXHUMHUYECKHE YpPaBHEHUS, D3K30- H
OHIOTEPMUYECKUE peaKkUMU. TOmaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — »nemeHT M mnpocroe BemecTBo. HaxokaeHue Bomopoda B IMPUPOE,
buznyeckue 1 XuMHUYEeCKHe CBOMCTBA, PUMEHEHHE, CrIocoObI ofyueHus. Kuciorsl u comu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoMcTBa BOAbL. Bojga kak pactBoputenb. PactBopbl. HackimeHHble u
HEHACBILICHHBIE pacTBOphl. PacTBopuMOCTh BellecTB B Bojae. MaccoBas J0js BEIIECTBA B
pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPHUPOJE U B KU3HU



yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnid. Oxcupnwl. Kitaccupukanus OKCHIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKcHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydueHne oKkCuaoB.

OcHoBanus. Krnaccudukanuss OCHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiarypa ocHoBanuil. @U3MYECKHME UM XUMHUYECKUE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue 1 XUMHUUECKUE
cBoicTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. ®duznueckue U XxumMuueckue cpoiictBa coieil. [lomydenue
COJICH.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii Ixkcnepumenm:

KaueCTBEHHOE OIpPE/IENICHUE COACPKaHUs KUCIOpPOaa B BO3AyXe, MOJIy4eHHE, COOMpaHue,
pacrno3HaBaHHEe M HM3y4YEHUE CBOMCTB KHUCIOPOa, HAOMIOJACHHE B3aUMOJCWCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TMPEKpaIIeHUsI TOpeHus (MoXkapa), 03HAKOMJICHHE C
oOpa3liaMu OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
W3y4eHuEe CBOWCTB Bojoponaa (TopeHue), B3aumozeiicTBue Boaopoaa ¢ oxcumom wmeau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, MccaeaoBaHUE OCOOCHHOCTEM PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMU (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B PAcCTBOpaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumojeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTajlaMH,
peaKuHuii HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3314 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COETUHEHUIN.

Ilepuoauyecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux djiementos JI. M.
MenpesneeBa. CtpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAUA XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIE U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MenneneeBa. Koporkonepuognas u JuimHHONepuoaHass ¢opmbl Ilepuoanueckoit cucteMbl
xumuueckux asnemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKHH CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX suaep. HM3otomsl. Onektponsl. CtpoeHue
AJIIEKTPOHHBIX 00O0JIOYEK aTOMOB TMEPBbIX 20 XUMUYECKUX JIeMEHTOB [leproandyeckoil CHCTeMBI
. W. MenneneeBa. XapakTepUCTHKa XHMHUYECKOIO JJIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U MEPUOJAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. lIOHHAas CBA3b.

Crenenb  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipouecchbr
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIIN.



Xumuueckuii Ixcnepumenm:

U3ydeHHe OOpa3lOB BEIIECTB METANIOB M HEMETAJIOB, B3aMMOJCHCTBHE THAPOKCHIIA
[IMHKA C PacTBOpPAMH KHCJIOT M IICJIO0YCH, MPOBEICHHE OIMBITOB, MUTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX PEaKIUid (TOPEHHE, PEaKIIUH Pa3IoKEeHUs, COCTUHCHNUS ).

Mesxcnpeomemmuole ceasu

Peanu3zanus MeXpeIMETHBIX CBSI3€H MPH W3YYEHUM XUMHHU B 8 KIIacce OCYIIECTBISAETCS
4yepe3 HUCIOJIb30BAHME KaK OOIIMX CCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ IOHATHIA,
SIBIISTFOIIMXCSI CHCTEMHBIMH JIJIS1 OT/ACIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, TEOpHS, 3aKOH,
aHau3,  CHHTE3,  Kilaccuukanus,  TMEePUOAMYHOCTh,  HAOJIOJEHHE,  AKCIECPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dwusuka: Martepusi, aroM, O3JCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, JJICKTPHUUYSCKUN 3apsjl, BEHIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BEUIECTBA, ra3, (DU3MUYCCKHE BEIMYUHBI, CAUHUIBI M3MEPEHHS, KOCMOC, IJIAHETHI,
3831561, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 kaacc

BemecTBo 1 XUMHYeCcKasi peaKusi

[lepuonnueckuii 3akoH. [lepmoanueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
DJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KadbLUs U UX COCAVWHEHHH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [lepronyeckoil cuctemMe U CTpOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XUMHYECKOW CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBa OT THUIA KPHUCTAUIMYECKOM PEMETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHUMHYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMUHBIM KjaccaM HEOPraHWYECKUX COEIMHEHMH, TeHEeTHdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEakUUU BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 H3MEHEHUIO CTeleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTaau3aTopa). JK30- U
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[TonsiTue o cxopoctu xumuuecko peakiuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o
karanuse. llonarne o XumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJEKTPOHHBIA OalaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO0/1a SJIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUThl. KaTnoHBI,
QHUOHBI. MexaHM3M [HUCCOLMAllMM BEUIECTB C pPa3jIMYHBIMM BHJIAMH XUMHYECKOH CBS3H.
Crenenp auccoruanyy. CUIbHBIEC U C1a0bIe AIEKTPOJIUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBHs NMPOTEKaHUS PEaKIMii MOHHOTO OOMeHa, TOJHbBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUN U COJIEM B CBETE
IpEeICTaBICHUNA 00 3JICKTPOTUTHUECKONW nuccoruanuu. KadecTBeHHBbIE pPEaKlIMU Ha HOHBI.
[TonsiTHE O TUIPONIHN3E COTIEH.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE C MOJENSMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOW PEaKIMH OT BO3ACHUCTBHUS Pa3TUYHBIX
(akTOpOB, UCCIIEI0BAaHUE 3IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IpOLECcCa AUCCOLMALUN
KHCJIOT, IIeNo4Yeld M coield (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MaTepHalioB), IPOBEACHUE
OMBITOB, WJIIIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHMUs peakUuil MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIACICHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (rOpeHue, peakluu pa3joXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KAYEeCTBEHHBIX PEAKIMHA Ha HOHBI,
pelIeHHEe YKCIEPUMEHTANIBHBIX 3a/1a4.

HeMmeTaJuibl U UX COeTUHEHUS

OOmast xapakTtepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHne W (DU3NYECKHE CBOWCTBA TPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xjopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJaMH,
menodamu).  XmopoBopopoxa. ConsiHass —KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJyYCHHE,
npruMeHeHue. JleficTBre XJiopa M XJI0pOBOIOPOa Ha OPraHu3M 4esioBeka. Baxuelme xyiopuabl
U MX HaXOXJICHUE B IIPHPO/IE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (PU3MYECKHe CBOWCTBA MPOCTBHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepol. CepoBomopoji, cTpoeHue, (GU3MYECKHe M XHUMHUYECKHEe CBOMCTBA. OKCHIBI Cephbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak TPENCTaBHTENS Kiacca KHUCIOT W Crenupuueckue). XUMHYECKHEe pPEeaKIny,
JeKallie B OCHOBE HPOMBIIUICHHOTO croco0a IMoydeHUs cepHoil KuciaoThl. [IpumeHeHue
cepHoll kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklis Ha cyibgaTr-uoH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B MpHupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC TOXKAH, 3arps3HEHHE BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro
HPeOTBPALICHHUS.

OO6miass xapakTtepucTuka 31eMEeHTOB VA-rpymnmnbl. OCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWe B MpuUpoje, (U3UYEcCKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero GU3NIecKue U XUMHUIECKHE
CBOWCTBa, MoylyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYEeCKHe U XMMUYECKHEe CBOMCTBRa,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ TMOIydYeHHE,
¢u3nueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcmonp3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KadeCTBE MHHEPAIBHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY Karolleld Cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, alIoTponHble MOAUPUKALNN
doctopa, pusznyeckue u xumuueckue cpoiicta. Okcuna ¢ocdopa (V) u pochopHas kKucioTa,
¢u3nveckne W XMUMHYECKHE CBOWCTBa, moyrydeHue. lcmomp3oBanue QocdaroB B KadecTBe
MUHEpaJIbHBIX Y100pEHUH.

OO6mas xapakrtepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHsS. YTJIEepo[, AlFIOTPONHbIE MOIU(DUKAIIUH, PAaCIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcunpl yraepona, ux GpU3NUYEecCKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha KUBBIE OPTaHU3MBI,
MOJIYYCHUE W MPUMEHEHHE. JKOJOTUUYECKHE TPOOIeMBbI, CBsI3aHHBIe ¢ okcuaoM yriepoxaa (IV),
TUIOTe3a III00aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIH 3¢ dekr. YrompHas kucimora u eé
CONM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IOJydeHUe M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-mMoHBL. ~ Vcmonb3oBaHue ~ KapOOHAaTOB B OBITY, MEAMIUHE,
IPOMBIIIJICHHOCTH U CEIbCKOM XO3AHCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHMYECKHUX BEILIECTBAX KaK O COCAMHEHMSX YIJepoJa
(MeTaH, 9TaH, ATWJECH, AalETWUJIEH, ATAHOJ, IJMIEPHH, YKCycHas Kuciora). IIpupogHsie



WUCTOYHUKU YTIIEBOJAOPOJOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI UX NepepaboTKu
(6eH3uH), UX POJIb B OBITY M MMPOMBIIIICHHOCTH. [[OHATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YEJIOBEKAa. MarepuallbHOE EIMHCTBO
OPraHWYECKUX U HEOPraHUYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Y€HHE M MpPHUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpeacraBieHus o0 okcume kpemuus (IV) u
KpeMHUEBOU KucioTe. CHIIMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeline
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIeMEHT, OeToH, xeie300eToH. I[Ipobiembl
0€30MacHOT0 UCIOJIb30BAHUS CTPOUTEIIBHBIX MATEPUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3YyYeHHE 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHL,
oTpaxkaromue (QU3MYECKUE M XUMHUYECKHE CBOMCTBA TAJIOTCHOB M MX COCAMHCHHN (BO3MOXKHO
UCIIONIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 00OpasliaMy XJIOPUAOB (TaJOreHUIOB),
O3HAKOMJIGHHE ¢ oOpasmamMu cepbl M €€ COCOUHEHUSIMH (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEpHaNoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KHCJIOThI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOU
KHUCIIOTHI, TIPOBEICHUE KAueCTBEHHOW peakluu Ha cynb(ar-uoH U HaONIOJIeHUE NpHU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE ¢ (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, ¢ocdopa m MX COCITUHEHUH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHui,
MoJIydeHUe, coOupaHue, paclo3HaBaHWE W HW3yYEeHHWE CBOWCTB aMMHakKa, IMPOBEIACHUE
KaueCTBEHHBIX peaklUuid Ha HOH aMMOHUA U ¢ocdar-uOH U U3YYEHHE NPU3HAKOB HX
IPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIONIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENel KpPUCTATMYECKHUX PEHIETOK aamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojdydeHune, COOMpaHue, pacro3HaBaHUE
U W3y4YeHUE CBOMCTB YTJIEKHCIIOTO Tra3a, MPOBEJECHHWE KAaueCTBEHHBIX pEaklMii Ha KapOoOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMIIEHHE C NPOIyKIUEH
CHUJIMKATHOW TPOMBIIIJICHHOCTH, PEIIEHNEe SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Bakuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajlibl M MX COeTUHEHUSI

OO0mass xapakTepUCTHKAa XHMHUYECKHUX DJIIEMEHTOB — METalIOB Ha OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux sneMeHToB Jl. . Menaeneesa u crpoeHust
atomoB. CTpoeHHe MeTauioB. MeTrauiMueckasi CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DJIEKTPOXUMUYECKUN PAl HAOpsSOKEHW MeTauioB. PU3NYECKME W XUMHUYECKHUE
cBoiicTBa MeTaisioB. OOmue crnocoObl MoxydeHusl MeTaioB. [IoHATHE O KOPPO3HH METAJIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT KOoppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: TOoKeHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJI€MEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJeHUE B mpupoje. Ouznueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCHUIIBI HATPHS W Kanwus. [Ipumenenne
IIEJIOYHBIX METAJNIOB U UX COCTMHEHUM.

[IlenoyHo3emMenbHBIE METAUIBI MarHuil W KaublUi: mosiokeHne B Ilepuommueckoit
cucreMe xumudeckux 3neMmeHtoB JI. M. MeHneneeBa, CTpOo€HHE HUX aTOMOB, HAaXOXKJEHUE B
npupoje. Pru3ndeckue U XMMUYECKHE CBOMCTBA MArHUs W Kanblus. BaxHenmme coeanHEeHUs
KabIusl (OKCU, TUAPOKCU, CONN). JKECTKOCTH BOIBI U CIIOCOOBI €€ YCTpaHEHUS.

AnmoMuauii: nonoxkeHue B Ilepmoamyeckoil cucrteme Xumuuyeckux snemeHTtoB [, U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. PU3NUecKrue U XMMUUYECKUE CBOMCTBA
amoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AIFOMUHHSL.

Kenezo: mnonoxenue B Ilepumonuueckoi cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Pu3ndeckue 1 XMuMUYECKHUE CBOMCTBA



xkene3a. Okcupnwl, Tuapokcunsl u comu skene3a (II) m xenmesa (III), mx cocra, cBoiicTBa U
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MEeTa/lIOB M CIJIaBOB, WX (U3NYECKUMHU CBOICTBaMH,
U3y4EHUE PE3yJIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO MCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCHOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAaHWE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs xKejle3a B
KuciIoposie  (BO3MOXKHO — KCIOJNb30BaHHE  BUIEOMATEpHUAJIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKA, xene3a (II) u xenesa
(ITI), menu (1), HAOMrOIEHME W OMKCAHHE MPOLIECCOB OKpAITMBAaHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblus (BO3MOXHO KCIIONH30BAaHKE BUACOMATEPUATIOB), UCCIEIOBAHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHeWIme MeTalljIibl U UX COCIMHEHUS.

XuMHSA U OKpYsKaK0OLIas cpeaa

BemectBa u Marepuasnbl B MOBCEIHEBHON JKU3HU ueloBeKka. bezonacHoe MCIoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax M
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMmyCcTUMasi KOHIEHTpalus
BemiecTs, gainee — [1JIK). Poxp xumuun B perieHnu 9K0I0ruIecKux mpooieM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasloB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIE MATEPUATIBI).

Mescnpeomemmnuie ceazu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Ki1acce OCYIIECTBIISIETCS
yepe3 HCMIOJb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIsl OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHajgu3,  CUHTE3,  Kilaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOJIEHHWE,  DKCIIEPUMEHT,
MOJIETTMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE, MTAPHUKOBBINA dPPEKT, TEXHOIOTHS, MAaTEPUAITHI.

®dusnka: Marepus, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TUICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHME BEIECTBa, ras,
pacTBOp, PacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKA, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunrtes, neixanue, O6mochepa, dKocucTeMa, MUHEpAIbHbIE yI0OpEeHMUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPAIbl, TOPHBIE MMOPOJIBI, IOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

Ilnanupyemsbie pe3yabTaTbl OCBOCHHUSI NPOrpaMMbl IO XMMHMH HAa YPOBHE OCHOBHOIO
0011ero o0pa3oBaHus

JINYHOCTHBIE pPe3yJIbTAThI

JlugHOCTHBIE pE3yNbTaThl OCBOEHUS TPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUs
JIOCTUTAIOTCS B X0JIe 00YYCHHs] XUMHUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHHON JIEATETHHOCTH B
COOTBETCTBUU C  TPAJAULMUOHHBIMU  POCCHUMCKHUMH  COLMOKYJIBTYPHBIMH U  JTyXOBHO-
HPaBCTBCHHLIMU LICHHOCTSAMU, IMPUHATBIMU B OGH.IGCTBG npaBujiaM U HOpMaMUu NOBCIACHUA U
CIOCOOCTBYIOT IIpOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALUN 00yYaIOLIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAal0T TOTOBHOCTH OOYYAlOIIMUXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMi U pacCHIMpPEHUE OIbITa JEATEIbHOCTH Ha €&
OCHOBC, B TOM 4YHCJIC B HaCTH:

1)naTpuoTH4YeCKOro BOCIIMTAHUSA:



[IEHHOCTHOTO OTHOMICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUS XUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh JTIOCTOBEPHOU WH(pOpPMAIMEH O MEPEOBBIX TOCTHIKEHUSX U OTKPBITHSIX
MHUPOBON U OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBe
MHpa 1 00IIeCTBa;

2)rpaskaIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MPaBHJIaX MEXIMYHOCTHBIX OTHOIICHHUN B
KOJUJICKTHBE, KOMMYHHUKaTUBHOU KOMIETEHTHOCTH B 00LIECTBEHHO TOJIE3HOH,
y4eOHOHMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOMN JESATENIbHOCTH MPU BBIMOJIHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBITIOJTHCHUH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOCKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILECCe 3TOH y4eOHOH AeaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE W TIOCTYNKHM CBOMX TOBApPHUIICH C TO3WIMH HPABCTBEHHBIX W
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEJCTBHUI MOCTYIKOB;

3)IIeHHOCTH HAYYHOI'0 MO3HAHHUS:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKH M COCTABIISIOUINE OCHOBY ISt
NOHMMAHUS  CYHIHOCTH HAyYHOW KapTHHBI MHpa, MPEJICTaBiICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YENIOBEKa C MPHUPOJHON CPEeIoi, O posn
XUMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATCIIGHBIC MOTHUBBI, HAIPABJIICHHBIC HA IIOJIYYCHHWE HOBBIX 3HAHUN IO XHMHH,
HEoOXoauMble Il OOBSCHEHUS HaOJI0/IaeMBbIX TMPOLIECCOB U SIBICHUN, MMO3HABATEIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIILHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpPaTypOl, MOCTYMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
WH(OPMAIMOHHBIX TEXHOJIOTHH;

UHTEpeCc K OOyUeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHs O0yUYEeHHS B ajbHEHIIEM;

4)popMuUpOBaHNS KYJILTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICACTBUA W HENPHUATHE BPEIHBIX
IpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HapKOTHKOB, KYpPEeHHs), HEO0OXOAWMOCTH COOIOACHUS
npaBwJI 0€30MacHOCTH TPH OOpalIeHWH C XUMHYECKHMMH BEIIECTBAMU B OBITY W pealbHOU
KU3HU;

5)Tpy10BOro BOCIIUTAHMS:

MHTEpPEC K MPAKTUYECKOMY M3YUEHHUIO MPOPECCH U TPyAa pa3IuYHOTO pOJia, YBAXKEHHUE K
TPYAy H pe3yibTaTaM TPYIOBOW JEATECIHHOCTH, B TOM 4YHCIIE Ha OCHOBE NPHUMCHEHUS
OPEeIMETHBIX 3HAHMW 10 XUMHH, OCO3HAHHBIM BBIOOp WHIWBUIYaTbHOW TPAEKTOPUU
MPOJIOJDKCHHST O00pa30BaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoi mpohecCHoHaIbHOU NeATEeTbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJTAITUPOBATELCS B TIPO(HECCHOHATILHOM cpejie;

6)3K0J1I0TrM4€eCKOTr0 BOCTIUTAHUS

9KOJIOTUYECKH I[eJIeCO00pa3HOe OTHOMICHUE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emure,
OCHOBe €€ CYIIeCTBOBaHMs, MOHUMaHHE LIEHHOCTH 3J0pPOBOro M OE30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U ICHXHYECKOMY 30pPOBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS TPaBUI OE30MaCHOTO MOBEACHHS IPU padoTe ¢ BEIIeCTBAMH,
a TaKKe B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, IMOJIydaeMble NPH HW3yYCHUW XUMHH, JJIS PEIIeHUs
3a/1a4, CBS3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPEAOid, AJIsl MOBBIIECHUS YPOBHS AKOJIOTMYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPOoOJieM U MyTel WX PelIeHUs



MoCcpeaACTBOM MCTOAOB XUMHH, IKOJIOTHUCCKOTO MBIINUJICHUA, YMCHUA PYKOBOJACTBOBATHCA UM B
HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ u COLII/IaJII)HOﬁ IMpaKTHUKCE.

MeTtanpeameTHsblie pe3yJabTaThl

B cocraBe MerampeaMeTHBIX pe3yJiIbTaTOB BBIICISIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TECOpHS, MPUHIUIM, THIOTe3a, (akT, cucTeMa,
IpoIIecC, SKCIIEPUMEHT U JIPYTo€.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YHOW KapTHMHE MHpa, U YHUBEPCAIbHbIE Y4eOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHbIE, PETyJSTUBHBIE), KOTOpble oOecrneunBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YUEOHON JEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCaIbHbIEe YUeOHbIE 1eHCTBUSA

ba3oBrble JJornyeckue 1eHCTBHA:

YMEHUSl MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPH OCBOCHHMHM 3HAHMIL:
pacKpbIBaTh CMBICTI XHMHUYECKMX TOHSATHH  (BBIACNIATH MX XapaKTepHbIE MPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIOIH30BaTh MOHATHUS I OOBACHEHUS
OTHENbHBIX (DaKTOB W SIBJICHHH, BBIOMpATh OCHOBAHWS WM KPHUTEPHH IS Kiaccuukanuu
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEAKUUN, YCTAaHABIMBATh IPUUMHHO-CIIEACTBEHHbIE CBSI3U
MEXly 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, IEAYKTUBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOBI U 3aKIIOUCHUS;

yYMEHME MPUMEHTh B MpOLECCEe NMO3HAHMS MOHATHUS (IMPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMu4deckass ¢GopMylia M ypaBHEHHE XUMHUYECKONW pEakluu — TpPU pPEIIeHuHd Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIBHBIX IMPEICTAaBICHUM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIECACTBEHHbIE CBSI3U U
MPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBare/bCKue AeCTBHA:

YMEHHUE HCIOJIb30BaTh MOCTABIECHHBIE BOMPOCHI B KaY€CTBE MHCTPYMEHTA MO3HAHHUS, a
TaKkK€ B KayecTBE OCHOBBI Uid (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYK/ICHHII;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AllMM M MPOBEICHUI0 YUYEHHYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0aTh 3a XOJIOM IPOLECCca, CAMOCTOATENIBHO MPOTHO3UPOBATh €ro
pe3ynbTaT, (GopMyInpoBaTh OOOOHIEHHS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALIUIO Pa3TUIHBIX BUIO0B
1 GOpM IPECTaBICHUS, TOJYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJspHAsl IUTEpaTypa
XUMHUYECKOTO COZEp)KaHus, CIpaBOYHble MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSTh Pa3INYHbIe METOJIbI U 3aIPOCHI TIPU MOUCKE U 0TOOpEe MHPOPMAIUU U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOMMBIX JIJIsl BBINOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHEe OmblTa B 00JACTH HCIOJIB30BAHUS HH(POPMALUOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBJIAICHUE KYJIbTYpOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIHHO BBIOMPATh ONTUMAIBHYIO (OpMY MpencTaBICHUS
uH(pOpMallMl U WIUTIOCTPUPOBATH peIIaeMble 3a/adydl HECIOXHBIMU CXEMaMH, IuarpaMMamy,
apyrumu popmamu rpaduku U ©X KOMOMHALIUSAMUY;

YMEHHME HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHOHl U HCCieoBaTelbCKON
JESTEIIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUICHHOCTH, CETbCKOTO X0351CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY’KAIOIIEH MPUPOTHON CPEIbI.



KoMMyHHKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIEe TefiCTBUS:

YMEHUsSl 3agaBaTh BONPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIBHO BBIIOJHEHUS
NPEIOKEHHOH 3a/1a4H;

YMEHHS [IPEACTABIISATH MMOJTYYCHHBIC PE3YJIbTAThl T03HABATEIBHOM JIESTEIBHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; [eJIaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBIMTOJHEHHS XHMHUYECKOTO
JKCIepUMEHTa (Ja0OopaTOpPHOTO OMbITA, JTA0OPATOPHOW PAaOOTHI MO HCCIECIOBAHUIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOU U
UCCIICIOBATEIILCKON JICATEIIEHOCTU TIPH PEIICHHH BO3HHMKAMOIIUX MpPOOJeM Ha OCHOBE ydéTa
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONPEACICHHE KPUTEPUEB 110 OIICHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

PeryasiTuBHBbIe yHHBepcaJdbHbIe y4eOHbIE TeiiCTBHA:

YMEHHUE CAMOCTOSITENIHO OMPEACIATh LENH IeSITeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOK JICATEIILHOCTh, BBIOMPATH
HanOonee dS(QQeKkTuBHBIE CIMOCOOBI pemieHHs YYeOHBIX W IO3HABATENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh HMJIM KOPPEKTHPOBATH TPEJIOKCHHBIH AJITOPUTM JCHCTBHNA TPU
BBINIOJIHCHUM 3aJaHMi C y4ETOM IOJYYCHHUS HOBBIX 3HAHUH 00 W3y4aeMbIX OOBEKTaX —
BEIIIECTBAX W PEAKIUAX, OLICHUBATh COOTBETCTBUE IOJYYCHHOTO pe3yJbTaTa 3asBJICHHOU LIENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3a/1aHUA.

IIpeaMeTHbIE pe3ybTAThI
B coctaBe mnpeaMeTHBIX pPe3yabTATOB IO OCBOCHHIO O0S3aTENbHOTO COAEPIKAHUS,
YCTaHOBJIEHHOIO JaHHOM (enepanpHOil paboueld mpOrpaMMoil, BBIAEISIOT: OCBOEHHBIE
oOydJaromuMuCcs Hay4YHble 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
npeAMETHOM 00sacTh «XHUMUS», BUIBI JIEATEITHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUs, €ro
MHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIUsX.
K xonmy oOydeHust B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
® pPACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATHN: aTOM, MOJEKYJa, XUMHUYECKUN
AJIIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BELIECTBO, CMech (OJHOpOJIHAs U
HEOJHOPOJIHASI), BAJIEHTHOCTh, OTHOCHUTENIbHAs AaTOMHAas M MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JOJdS XHUMHYECKOTO
DJIEeMEHTAa B COEAMHEHHH, MOJSIPHBIM OO0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COIlb,
3JIEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKUCIICHUS, XUMHYECKash PEaKIns, KIacCu(PpUKaIus
peakluil: peakliui COeIMHEHMS], PEaKLIUU PA3JI0KEHUS, PEAKIIUN 3aMEIICHUS, PEeaKIUU
o0MeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
DIIEKTPOHHBIN CIIOM aroma, aTOMHas OpOWTallb, paJlyCc aromMa, XUMHUYECKas CBS3b,
MOJISIPHASsT M HETOJsIipHAash KOBAJIGHTHAs CBS3b, MOHHAs CBS3b, WOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIsI BellecTBa (MPOIICHTHAS KOHIIEHTPAIIKsI) B paCTBOPE;
® JUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XHMHUYECKHX TOHATHNA W TPUMEHSATH 3TH
TIOHSTHUS TIPU OTIMCAHUH BEIISCTB M X MPEBpAICHUH;
® CMOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBIEHUS (OPMYNl BEIIECTB H
YpaBHEHUN XUMUUYECKUX PEAKIIN;
® ONpeleNsTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OHMHAPHBIX COCIUHEHUSX, CTCTICHb
OKHUCJICHHUS JJICMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COeAUHEHMM 1o QopmyrnaMm, BHI XUMHUYECKOM CBSI3U
(koBasIeHTHasl U MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSIX;



packpbiBaTh cMbIica [lepuogudeckoro 3akona Jl. M. MenneneeBa: 1€eMOHCTPUPOBATH
NOHUMaHHUE NEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTa/ipo;

ONHKCBHIBaTh M XapakTepu3oBaTh Tabmuunyo (opmy Ilepuonndeckoii cucTembl
XUMHUYECKMX AJIEMEHTOB: pa3jinyaTh IOHATUS «rjaBHas noAarpynmna (A-rpymnma)» u
«mmobounas noarpynna (b-rpynma)», Manble U OonblMe MEPHOAbI, COOTHOCHUTH
00o03HaueHHsI, KOTOphle UMerTcs B Tabnune «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB J[. . MeHnneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOIIee YWCIO JJIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XMMUYECKHE JIEMEHTHI, HEOPTaHWUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
apdekry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHCAHUE IPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOLMX XMMUYECKUX PEaKIHii;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IMPOTEKaHUSI XUMUYECKHUX ITPEBPALLICHUM B pa3JIMUHbIX YCIOBUSIX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeJMHEHNUs, MAaCCOBYIO JI0JIIO BEILECTBA B
pacTBope, IPOBOIUTH PACUYETHI 10 YPABHEHUIO XUMHUECKOHN pEeaKiy;

IIPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHUE, 0000IICHNE, CHCTEeMAaTH3alNI0, KIACCU(DUKAIINIO, BBISIBICHHE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — JUIsl M3YYEHHs CBOMCTB BELIECTB M XUMHUYECKHX PEaKLUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl ~ IO3HAaHUS  —  HAOMIOJEHHE,  HM3MEpEeHHeE,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

ClleZIoBaTh MpaBWJIaM IOJb30BaHUS XMMHUYECKOH Tmocynol H  J1abopaTOpHBIM
000py/s0OBaHUEM, a TaKXkKe IpaBWiIaM OOpAaIlEHUs C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSMH 10 BBIOJIHEHUIO JTa0OPATOPHBIX XUMHUECKUX OIBITOB MO MOITY4YEHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOpPOAA U KHUCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB C OINPEAECIEHHON MacCOBOM T0JIEW paCTBOPEHHOIO BEILIECTBA, IIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIoYel U
KHCJIOT C IOMOIIBIO MHIMKATOPOB (JIakMyc, peHoN(TaIenH, METUIOPAHXK U APYTHe).

K konny oOydeHus B 9 kiacce mpeaMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHSATUN: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, BaJIECHTHOCTD,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XUMHUYECKAs pPEaKlMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P EeKT peakluu, MOJb, MOJSPHBIH 00BEM, PacTBOp, AIIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, peakIUd HOHHOrOo OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE pEeaKlIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHMCIICHHME M BOCCTaHOBJIEHUE, AJJIOTPONMs, aM(OTEepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAas, METAJJIMYECKas), KPUCTAJUIMUECKas pEIETKA, KOPPO3Us
METaJUIOB, CIJIaBbl, CKOPOCTh XHMMYECKOW pPEaKIMH, MPEIeIbHO JOMyCcTUMas
xoHueHTpauus [T/IK BemecTsa;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMUYECKMX IOHATHH M NPUMEHATh 3TH
MOHATUS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;



UCIIONIb30BAaTh XHMHUYECKYI) CHMBOJHUKY [UISI COCTaBJCHHS (OpMyNn BeEIIeCcTB U
YpaBHEHUN XUMUUYECKUX PEaKIIU;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKMX JJIEMEHTOB B
COECIMHEHUSAX PA3JIU4YHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COEIMHEHUN Mo (QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJIGHTHAsl, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOUW pelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1IeMOHCTPUPOBATH
€ro MOHMMAaHME: OIMHUCHIBATH U XapakTepu3oBaTh TabnuuHyo dopmy Ilepuoanueckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jIMyaTh IOHATUS «TjaBHas noiarpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U GobliNe MEPUOJIBI,
COOTHOCHTH 0003HAUeHHs, KOTOpbIE HUMEIOTCSI B IEPHOAMYECKOH Tabnuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij siapa, o0Iee YrCio AMEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B Ipejieax MaJbIX MEPUOJIOB U IJIABHBIX HNOJArPYNN C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XMMUYECCKHE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOIIME W cHenu(UYecKrne XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPK/1as ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJIITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLUUAMU KHUCIIOT, HIEJI0YEd U COJIEH,
MOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS peaklMii HOHHOrO OOMEHa, YpaBHEHUS PEaKIIHii,
MOATBEP)KJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELIECTBAMU
Pa3IUYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBIIEHUS SJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT UX CTPOEHHS, BO3MOXKHOCTU
MPOTEKAHUS XUMUYECKUX TPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSIX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XMUMUYECKOM peaKkIuu;

coOnrofarh MpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyqo M J1abopaTopHBIM
o0opy/noBaHuEM, a TakKe MpaBuia OOpalleHUs C BEIIeCTBAaMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB MO TMOTYYSHHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKHUCIIOTO Ta3a);

MPOBOJIUTh PEAKIUH, MOATBEPKAAIOIINE KaUeCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpoMuI-, WOAMI-, KapOoHat-, Qocdar-,
CUJIMKAT-, CylbdaT-, THAPOKCU-UOHBI, KATHOHHl AMMOHHS W HOHBI H3yYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPIAaHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIEC ONEpAIUU MBICIUTEIBbHON NEATENbHOCTH — aHAlU3 U CHUHTE3,
CpaBHEHME, 0000IleHne, CHCTEeMAaTH3allhi0, BBIABICHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XMMHUYECKHX PEAKLHM, E€CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJEHUEe, W3MEPEeHUEe, MOJEINPOBAHUE,
IKCIIEPUMEHT (peaibHbIN U MBICICHHBIN).
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IIpoBepsiemble TpeGOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM

O0pa3oBaTeIbHON NPOrpaMMbl

8 kiaacce

f41a636

Kon

NpoBepsieMoro
pe3yJbTarta

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUA

1

ITo Teme: <<HepBOHa‘{aJILHBIe XUMHUYCCKUC ITOHATHA»

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHI: aToM, MOJEKyIa,
XUMHUYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh
(omHOpOHAS W HEOJHOPOJIHAS), BaJICHTHOCTh, OTHOCHTENbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca,
MaccoBast OIS XUMUYECKOTO AJIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
XUMHUUYECKasl peakuus, KiaccuuKalus peakiMil: peaklUd COEAUHEHUS,
pPEaKIuu PA3JIOKEHUS, PEAKIMU 3aMEIICHUs, PEaKIMH OOMEHa, JK30- U
SHIOTEPMUUYECKHE PEAKIUH, TEeIIoBor d3(¢eKT peakiuu, pacTBop,
MaccoBas J10JIs BelllecTBa (MPOILEHTHAs: KOHIIEHTPAIKs) B paCTBOPE

1.2

HIUIIOCTPUPOBATHL B3aWMMOCBA3b OCHOBHBIX XHWMHYCCKUX MOHATUH U




IIPUMCEHATH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

1.4

UCIOJIb30BaTh XMUMMYECKYI0 CHMBOJIMKY [UIl COCTaBleHHs (opMys
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHMsI MAacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo

1.5

OnpeaACIATh BAJICHTHOCTh aTOMOB 3JICMECHTOB B 6I/IHapHBIX COCAUHCHHUAX

1.6
1.7

KJIacCH(PUIUPOBATh XUMHYECKHE peakIuu (10 YHCIy M  COCTaBy
YUYaCTBYIOUIMX B PEAKIIUH BEUIECTB, 10 TEIJIOBOMY dPQEKTY)

BBIYUCJIATh OTHOCHUTCIBHYIO MOJICKYJIAPHYIO 1 MOJISIPHYIO MaCChbl BEILICCTB

1.8
1.9
1.10

BBIYHCIIATH MAacCOBYIO JIOJIO XHMHUYECKOTOo »JJeMeHTa 1o ¢dopmye
COCIUHCHMS,

BBIYUCJIATH MaCCOBYIO JJOJIIO BCIICCTBA B PaCTBOPC

MPUMEHATh €CTECTBEHHOHAYYHBbIE METOJbl TIO3HAHHS — HaOII0ICHUE,
U3MepeHne, MOICTUPOBaHNE, SKCIIEPUMEHT (PEalIbHbII U MBICIICHHBI )

ITo Teme: «BakHelmme MpeaACTaBUTCIN HCOPIraHNICCKUX BCIICCTB»

2.1

2.2
2.3
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2.5

2.6

2.7

PaCKpbIBaTh CMBICII OCHOBHBIX XHMHUYCCKHUX TTOHATHH: OKCHJ, KHCJIOTA,
OCHOBAHHE, COJIb

OINpEETATh PUHAUIC)KHOCTh BEIIECTB K ONPENeNEHHOMY  KJlaccy
COeMHEHUH 1o Gopmyiam

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHNU4YCCKUC BCIICCTBA

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/asl OMMCAHUE MPUMEPAMU MOJIEKYJIIPHBIX
YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIAN

IMPOrHO3NpPOBATH CBOICTBa B€HICCTB B 3aBUCHUMOCTHU OT MX Ka4CCTBCHHOI'O
COCTaBa, BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B
Pa3JINYHBIX YCIIOBUAX

CIE0OBaTh  MpaBWJIAM  T[OJb30BAaHHUS  XMMHYECKOM  MOCYIOH  H
1abopaTopHBEIM 00OpYJOBaHHEM, a TakKe TMpaBUiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH TIO BBITIOJIHEHUIO
1ab0paTOPHBIX XUMHUYECKHX OMNBITOB IO TOMYYEHHI0 U COOMpaHHIO
razoo0pa3HbpIX BeEMmIeCTB (BOAOpPOJAa M  KHCIOPOJA), MPHUTOTOBICHHUIO
pPacTBOpPOB C ONpPEAEIEHHON MAacCOBOW JIOJEH PAaCTBOPEHHOIO BELIECTBA,
IJJAaHUPOBaTh M TPOBOJUTH  XUMHUYECKHE  OIKCIIEPUMEHTHI IO
pacro3HaBaHUIO PAaCTBOPOB HIEIOYEH M KUCIOT C MOMOILBIO HHAUKATOPOB
(;1akmyc, peHondTanenH, METUIIOPaHX U APYyrue)

IMPpOBOAUTDH pvaéTBI 110 YPaBHCHHUIO XUMHYSCKOMN pCaKknuuu

ITo Teme: «Ilepuoanueckuii 3akoH u [lepuoauueckas cucreMa XUMHUYECKUX
anemenToB J[. . MenneneeBa. CtpoeHue aTomMoB. XHUMHYECKasi CBSI3b.
OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIHI

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHITHH: SAPO aToMma,
AIIEKTPOHHBIN CJION aTOMa, aTOMHasi OpOUTallb, PaInyC aToMa, XUMUYecKast
CBSI3b, MOJIsIpHAS u HETOoJIsIpHas KOBaJICHTHAs CBSI3b,
AIIEKTPOOTPHULIATEILHOCTh, UOHHAS CBSI3b, MOH, KaTHOH, aHWOH, CTEMEHb
OKHUCIICHUS

3.2

K.HaCCI/I(pI/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI
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OMKCHIBATh W XapaKTepu30BaTh TabmuuHyto ¢opmy Ilepuonnyeckoit
CHCTEMBl XHMMMYECKMX OJJIEMEHTOB: pa3iuyarb [OHATUS  «IJIaBHas
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3.5

3.6
3.7

9 kjaacc

noarpymma (Arpymma)» u «modounas noarpynna (brpymnma)y», «mansie» u
«00bIIMEY TEPUObI

packpbiBaTh  cMmbicit  [lepuonnueckoro 3akona J[.M. Menneneesa:
JIEMOHCTPUPOBATh IMOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX AJIIEMEHTOB OT UX MOJ0KeHUs B [lepuoanueckoii cucreme

COOTHOCHUTH 0003HAUEHUsI, KOTOpbIe UMEIOTCs B Tabnuie «lleproauaeckas
cuctemMa xumuueckux »siemeHtoB JI.M. MenneneeBa» C YHCIOBBIMU
XapaKTCPUCTHUKAMU CTPOCHUA ATOMOB XUMHUUYCCKUX 3JICMCHTOB (COCTaB u
3apsa  siipa, OOIee YHMCIO DJJIEKTPOHOB U paclpelesieHHe UuX 10
AJIEKTPOHHBIM CJIOSIM)

OMpCAC/IATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHaprIX COCAUHCHUAX

ONpEAeNATh BUJ XUMHUYECKOHM CBsSI3W (KOBAaJEHTHass M HWOHHAs) B
HEOPraHUYECKUX COCAMHEHUAX

Kox
NMPOBEPAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTeJbLHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «BeriecTBo 1 XUMUYECKasi peakLus»

PaCKpbIBaTh CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSATHH: pacTBop,
QJICKTPOJIUTHI, HEOJICKTPOJIUTEI, QJICKTPOJIUTHYCCKAs Aucconuanus,
pPC€akiiunn HWOHHOI'O O6M€Ha, KaTtajJm3aTtop, XHUMHYECKOC PAaBHOBECHC,
06paTI/IMBIe n HCO6paTI/IMBIe pCaKku, OKUCIUTCIIbHOBOCCTAHOBUTCIIbHBIC
pPCaKknu, OKUCIUTCIIb, BOCCTAHOBUTCIIb, OKHUCJIICHUC W BOCCTAHOBJICHHUC,
AJJIOTpOIINA, aM(I)OTepHOCTL, XHUMHUYCCKasaA CBA3b (KOBaJ'IeHTHaH, MOHHas,
MeTaJ'IJ'II/ILIGCKaSI), KpucCTaJlJIN4CCKas peméTKa, CIIJIaBBbI, CKOpPOCTH
XHUMHYECKOH pCaknuuun

1.2

1.3

1.4
1.5

WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATUH U
MIPUMEHSATH 3TU TOHATHUS TIPU ONMKUCAHUH BEIIECTB M MX MPEBPAIICHUIN
COCTABJISITh YPaBHEHHUS DJIEKTPOJUTHUYECKON  TUCCOIMAIIMU  KHUCIOT,
1IEJI0YE U COJIEH, MOJHbIE U COKPAILIEHHbIE YPABHEHHS PEaKIMi HOHHOTO
obMeHa

pacKpbIBaTh  CYIIHOCTh OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKlui
MOCPEJICTBOM COCTABJICHUS JICKTPOHHOTO OajaHca ITHX PEaKIIHii
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKInu

ITo Temam: «Hemeramnel WM WX coegWHEeHHWS» HW «MeTamiel W HX
COETUHEHMY

2.1

2.2

XapakTepu30BaTh (OMUCHIBATh) OOIIME W cHenupuyeckre XUMHUYECKHUE
CBOMCTBA MPOCTBIX M CIOXKHBIX BEIIECTB, IMOJATBEpPXkKAasi OIUCAHUE
[IpUMEpaMu  MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIUn

COCTaBJISITh ypaBHEHUS peaKlMi, MOJITBEPXKIAIOUINX CYLIECTBOBaHHE
TEHETUYECKOM CBS3U MEXK/IY BEIIECTBAMH PA3JIMYHBIX KJIACCOB

2.3

MIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHHUSI XUMHYECKHX TIPEBpAIlCeHUHd B Pa3IUIHBIX
YCIIOBUSAX
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ClleIoBaTh  IpaBWJIaM  TOJNB30BaHMSA  XMMHYECKOH  MOCYIOH |
7a00paTOpHBIM  O00OpYJOBaHHMEM, a TaKKe TMpaBWiIaM oOpalleHus ¢




BEUIECTBAMH B COOTBETCTBUU C HHCTPYKUUSMHU [0 BBINOJIHEHUIO
1ab0paTOPHBIX XWMHUYECKHX ONBITOB 10 TIONYYCHHI0 W COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOT0 Ta3a)

MPOBOJUTH PEAKIIUH, MOJITBEPKIAIONINE KAYECTBEHHBIN COCTAaB Pa3IMuHbIX
BEIICCTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPUI-, OpPOMHI, HOIH]I,

2.5 kapOoHat, ¢ocdar, cunukar, Ccyiabdar, TUIPOKCHUIANOHBI, KATHOHBI
aMMOHHS, HMOHBI HU3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

3 [To Teme: «XuMUs 1 OKpY>KaroUias cpear

31 packpbIBaTh CMBICI OCHOBHBIX XxuMuueckux mnonstuid: [[JIK Bemiecrtna;
KOPPO3Us METANIOB
MPUMEHATH OCHOBHBIE OTIEPALIUHA MBICTUTEIHHOMN AEATEIILHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNE, CUCTEMAaTH3alUIO, BBISIBJICHHE IPUYHMHHO-

3.2 CJICICTBEHHBIX CBSI3€M — JJISl M3YUEHMsI CBOMCTB BEIIECTB M XMMHUUYECKHX

peaKklMii; ecTeCTBEHHOHAayuyHbleé METOJbl I03HaHWs — HaOIIoeHHe,
U3MEpEHHUE, MOIETMPOBAHUE, SKCIIEPUMEHT (pEeaJIbHbII U MBICJIEHHBI)

IIpoBepsiemble 31eMEHTBHI COIePKAHUS

8 kiacce

Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1

HepBOHaanLHBIe XUMHUYCCKUC ITOHATHA

1.1

1.2

IIpenmer xumuu. Ponbs XMMUM B )KU3HU 4ernoBeka. XUMHUsI B CUCTEME HayK. Tena u
BemecTBa. Gu3nveckue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB
IlousTe o MeTomax MO3HAHHMSI B XUMHH. UHCThle BemiecTBa U cMecu. CrocoObl
paszielieHusl cMecei

1.3

1.4

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE AIEMEHTbl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie 1 cnoxHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUE€HUE

Xumuyeckasi ¢opmyna. BaneHTHOCTP aTOMOB XHUMHYECKHX OJJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHocuUTenbHAs aToMHass macca. OTHOCHTENbHas
MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XUMHYECKOT0 3JIEMEHTA B COEIMHEHUNU

1.5

KonunuectBo BemectBa. Monb. MossipHas Macca. B3auMocCBsI3b KOJIMYECTBA, MaCChl
M YHuCla CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacu€rel mo ¢opMmynamM XUMHUYECKUX
COEeIMHEHUN

1.6

Pu3nyecKnue U XMMUUECKHE SBJICHUSA. XUMHUUECKasl PeaklMsl U €€ MPU3HaKU. 3aKOH
COXpaHEHMs Macchl BemlecTB. XuMudeckue ypaBHeHHs. Kiaccudukanus
XUMHUYECKHX peakluil (COeMHEHNs, pa3I0KeHus, 3aMEeIeHUs], OOMEHa)

1.7

XUMHUUECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKON MOCYIOH, C MpaBUIaMU
paboTHI B TabopaTopuu U MpUEMaMHU 00paIlleHUs C JTabOPaTOPHBIM 000PYI0BAHUEM,
U3y4eHHe U OmHucaHue (pU3MYECKHMX CBOWCTB 0Opa3I[OB HEOPraHMYECKUX BEIECTB,
HaOmoleHne ¢Qu3nyeckux (IUIaBlieHWE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B
CTYIKE, KHIIEHME W KOHJCHCAllUs BOJbI) M XUMHUYECKUX (TOpEeHHE CBeuH,
MIPOKATMBAHNUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeENa C KHCIIOTOW) SIBJICHHM,
HaOJIOZleHWe M OMHMCaHUE TMPHU3HAKOB MPOTEKaHWs XHUMHMYECKHX peakUuit
(pasznmoxeHue caxapa, B3aUMOJICEUCTBHE CEPHOM KHCIOTHI C XJOPUAOM Oapus,
paznoxenue rugpokcuna Meau(ll) mpu HarpeBanuM, B3auMOJEHCTBUE XKele3a C
pactBopoM conu meau(Il), nzydenue crmocoOOB pasneneHuss cMece (C IMOMOIIBIO
MarHuTa, (uiIbTpOBaHME, BBIIApUBAHHE, JUCTWULALMA, Xpomarorpadus),




NPOBE/ICHUE OYMCTKU TIOBAPEHHOW COJIM, HAOJIOJCHUE M OIHCAaHUE PE3yJIbTaTOB
NPOBEICHUS OIBITA, WJUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAaccChl, CO3/1aHuE
MoeNIeld MOJIEKYJI (IITapOCTEP KHEBBIX )

Baxneimme MMpEACTABUTCIIUM HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopox — 3ieMeHT U IPOCTOE BEIIECTBO.
Haxoxnenne kuciaopoga B mpupoae, (u3MYecKHe W XHMHUYECKHE CBOWMCTBA
(peakuuu ropenusi). Oxcuabl. llpumenenue xuciopoga. CrnocoObl MONTy4YEHUS
KHACJIOpo/a B JIaDOpaTOPUU M NPOMBIIUICHHOCTH. KpyroBopor kuciopoaa B
npupoje. O30H — aoTporiHas MoaudUKalus KUCIopoaa

22

TeroBoil 3pPexT XUMUYECKOI peaklny, TEPMOXUMHUECKUE YpaBHEHHUS, HK30- U
OHAOTEPMUYECKUE peakluu. TOIIMBO: yrojib M METaH. 3arpsA3HEHHE BO31yXa,
yCHUJIEHUE MApHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CIIOs

23

Bonmopon — anemeHT M mpocroe BemecTBo. HaxokaeHue Bopopona B IIPUPOZE,
¢u3nuecKre 1 XMMUYECKUE CBOMCTBA, IPUMEHEHUE, CIIOCOObI NomydeHus. Kucnotsl u
conu
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2.5

2.6

MonsipHblif 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM

®dusnueckue cBoMcTBa BOJbL. Boxa kak pacrBopureins. PactBopbl. HacelmeHHbIe 1
HEHACBILICHHBIE PAcTBOpPbI. PacTBOpMMOCTBH BellecTB B Boxe. MaccoBas 10Jis
BElIECTBa B pacTBope. XuMU4eckue cBoiicTBa Bojbl. OcHoBaHus. Poib pacTBopoB B
IpUpOLE U B JKU3HHU denoBeKa. KpyroBopor BoIbl B HpHUpoAe. 3arpsi3HEHUE
IpUPOHBIX BoA. OXpaHa U 0YMCTKA IPUPOIAHBIX BO

Knaccudukanus neopranndeckux coenuuennii. Oxcuasl. Kimaccudukanmst okCuaos:
coneoOpa3ymolire (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHbIE) U HECOIeoOpasyIomue.
Homenkiarypa oxcupoB. @Pusnueckne W XUMHUYECKHME CBOWCTBA OKCHJIOB.
ITonyyeHnue okCuI0B

2.7

OcHoBanus. Knaccudukanus ocHOBaHH: IMIETOYHM M HEPACTBOPUMBIE OCHOBAHMSI.
Homenkiarypa ocHoBanuii. ®du3nyeckue W XHUMUYECKHE CBOMCTBA OCHOBAHUM.
ITonyuyeHnne oCHOBaHM

2.8

Kucnotel. Knaccudukanus xkucnor. Homenkmarypa kucnor. Pusndeckue u
XAMHUYECKUE CBOMCTBa KHUCIOT. Psan axtuBHoctu MetayuioB H.H. bBekerosa.
[Tonyyenue kucimot

2.9

Comu. Homenknatypa coseil. Pu3WYeCKME M XUMHUYECKHME CBOMCTBA COJIEH.
[Tonyuyenue coise

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPIraHUYICCKUX COEIMHEHUI

2.11

XUMHUYECKUH SKCIIEPUMEHT: KaYeCTBEHHOE OIpeIeNIeHNE COJICpKaHUs KUCIOpoia B
BO3/yX€, MOIy4eHue, coOupaHue, paclo3HaBaHUE U U3YYE€HHE CBOMCTB KUCIOPOa,
HaOJr0IeHNe B3aUMO/JICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBUSI BOBHUKHOBEHUS U
MpeKpaleHns TopeHus (Ioxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCUIOB U OIMCaHKe
UX CBOICTB, MOJy4YeHUE, cOOMpaHue, pacliO3HaBaHUE U U3YUYE€HUE CBOMCTB BOJOPOJA
(ropenue), B3aumojeicTBue Bomopoaa ¢ okcugoMm menu(ll)  (Bo3moxkHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), HaOMOJeHHe 00pa3I0B BEUIECTB KOJIMYECTBOM
1 ™Momb, uccaenoBaHUE OCOOCHHOCTEW pPACTBOPEHHS BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, IMPUTOTOBIIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOWM JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHME BOJBI C MeTa/llaMd (HaTpUeM U
KaJpL1eEM) (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB), OIIPEIETIEHHE PACTBOPOB
KUCJIOT M MIeJoYe C TOMOIIbI0 HMHAWKATOPOB, HCCIEI0BaHHEe 0O0pas3IoB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB, HAONIOJICHHE U3MEHEHHS OKPACKU
MHAMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, U3YUEHHE B3aUMOJEUCTBUS OKCHUIA




3.1

meau(Il) ¢ pactBopoM cepHOM KHCIOTHI, KHCIOT C MeETaJIlaMH, peaKIui
HEUTpaNM3aliy, TMOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHUE OIHOTO
MeTaJula IPyTUM M3 PacTBOPA COJM, PELICHHUE SKCIEPUMEHTAIbHBIX 33/1a4 IO TEME
«BaxkHenmme KJI1acchl HEOPraHUYECKUX COCIMHEHUIN»

[Iepnonnueckuit 3axoH u [lepuoanueckas cucteMa XMMU4ECKUX 3j1eMeHToB J1.1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTEIIHHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

[lepBble MONBITKM KiIacCU(UKALUU XUMHUYECKUX 3JeMeHTOB. [loHaTne o rpymmax
CXO/HBIX 9JIEMEHTOB (ILEJIOYHbIE M IIEIOYHO3EMEIbHBIC METalIbl, TaJIOreHBbI,
UHEpPTHBIE Ta3bl). OJEMEHTHI, KOTOpble 00pa3yioT aM(OTEepHBIE OKCUIBl U
TUAPOKCUIBI

3.2

33
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Ilepuonnueckuit 3akoH. Ilepumoamdeckas cucteMa XUMHUYECKHX 3jeMeHtoB J[.U.
MenneneeBa. Koporkonepuoanass u niuuHHomnepuoaHas ¢dopmbl [lepuonnueckoi
cucremMbl xumudeckux oanemeHtoB J[.M. Menneneesa. llepuoasl u rpymmsl.
DU3NYECKUN CMBICT TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI AJIEMEHTA

Crpoenue atomoB. CocraB aroMmHbIX siep. M3oromsl. OnexkTponsl. CTpoeHue
JJIEKTPOHHBIX ~ 000JI0YeK aToMOB  MmepBbIX 20  XMMHYECKHX  3JIEMEHTOB
IIepnognueckoit cucremsl J[.M. Menneneea. XapakTepUCTHKA XHUMHYECKOTO
3JI€MEHTa 10 ero nojoxxeHuto B [lepuonnueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH  M3MEHEHHUs  paJuyca aTOMOB XMMMUYECKHUX  DJIEMEHTOB,
METANIMYECKUX U HEMETAUINYECKUX CBOMCTB IO IpylIaM U NepuojaM. 3HauCHHE
[Iepnoanueckoro 3akoHa u Ileproauyeckoi CUCTEMBl XMMHUYECKUX DJIEMEHTOB JUIS
pa3BUTHA HayKu U npakTuku. J.M. Mennenees — yu€HbIN U IpaKJaHUH

3.5

3.6

XuMuueckas CBA3b. KoBanentHas (HOJ'I}IpHa}I u HCHOJ'IHpHaSI) CBA3b.
3H€KTpOOTpI/IHaTeJ'II>HOCTB XHMHYECKHX 3JIeMeHTOB. loHHAas CBSI3h

Crenenp oxuciacHusA. OKHUCIUTEIHLHOBOCCTAHOBUTEILHEIC PCaKmuu. HpOHGCCH
OKHUCJICHUS U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMHUUECKUH SKCIEPUMEHT: U3ydeHHEe 00pa3IoB BEIECTB METAJUIOB U HEMETAILIOB,
B3aMMOJIEICTBHE THAPOKCUA IIMHKA C PACTBOPAMHM KHUCIIOT U IIeJoueH, IpOBEACHHE
OIBITOB, WITKOCTPUPYIOIUX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX pEaKIUN
(ropeHue, peakluu pa3ioKeHHsl, COeIMHEHNUS )

9 kjaacc
Kon

IIpoBepsieMblii JJIEMEHT COJePKAHUSA
BemectBo n xumunueckast peakuus. Iloropenue

1.1

[lepuonnueckuii 3akoH. Ilepuomnueckas cucremMa XUMHYECKHUX dieMeHTOoB J[.H.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHUM CBOICTB
XMMHYECKUX JJIEMEHTOB NEPBBIX TPEX NMEPUOAOB, KaIMs, KAJIBLUA U UX COCIUHEHUN
B COOTBETCTBHH C MOJOKEHUEM 3JIEMEHTOB B [leprnoauyeckoil cuctemMe u CTpoeHUuEM
UX aTOMOB

1.2

CrpoeHue BeliecTBa: BUJbl XUMUYECKON CBSI3U. THUIBI KPUCTAIIIMYECKUX PEILETOK,
3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEIMIETKM WU BHJIA
XUMHYeCKON cBs3u. Kiaccupukanuss 1 HOMEHKJIATypa HEOPraHHMYECKUX BEILECTB
(MexxayHapoHas U TpUBHAJbHAsA). XUMHUECKHUE CBOMCTBA BEIIECTB, OTHOCALIUXCS K
pa3aMYHBIM  KJIaccaM  HEOPraHWYECKUX  COEIMHEHUH, TIEHETHYecKas CBA3b
HEOPraHWYECKHUX BEILECTB

1.3

Knaccudukanus XuMUYECKHX peakuil MO pa3iuyHbIM TMpU3HAKaM (M0 YHUCITY U
COCTaBY YYACTBYIOIIMX B PpEAKIUU BEUIECTB, IO TEIIOBOMY J(PQeKTy, I




U3MEHEHMIO CTENEHEH OKUCIIEHUS XMMHYECKHX 3JEMEHTOB, MO OOpaTUMOCTH, IO
YUYaCTHIO KaTajlu3aTropa). JK30- U SHAOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKUE
ypaBHeHuUs1. [ToHATHE 0 CKOPOCTH XMMHUYECKON peaKIiu

1.4

1.5

1.6

1.7

2.1
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Ilonsartue 006 06paTI/IMI)IX u HeO6paTI/IMBIX XUMHYCCKUX PCAKIHAX. Ilonsatue o
TOMOTI'CHHBIX M T'CTCPOICHHBIX PCAKIUAX. IloHsiTHE O XHMMHYECKOM PaBHOBCCHHU.
(DaKTOpI)I, BJIMAIOOIUEC Ha CKOPOCTb XHUMHYSCKOH p€akuuyu MW IIOJIOXKCHHUC
XUMHYCCKOI'O paBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OaylaHC OKUCIIMTEIILHO-
BOCCTAaHOBHUTCIIBHOM pPEaKknuu. CocraBnenune ypaBHCHI/Iﬁ OKHUCIHUTCIIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C UCIIOJIb30BAHUCM MCTOda 3JICKTPOHHOI'O Oananca

Teopust BnEKTPONUTUYECKON AMCCOLMALMM. OJIEKTPOJIUTBI U HEIJIEKTPOJIMTHI.
Karnonsl, aHnoHsl. MeXaHuU3M [UCCOLMALMM BEUIECTB C Pa3JIMYHBIMU BHJAMHU
xuMudeckon cBs3u. Crenenb aucconuanuu. CuibHbIE U ClaOble 3JIEKTPOJIUTHL.
Peakium uoHHOro obMeHa. YciOBHUS NPOTEKaHMsS peaKUMid HOHHOro OOMeHa,
MIOJIHBIE M COKpallléHHblE HWOHHBIE YypaBHEHHUs peakuuil. CBolicTBa KHCIOT,
OCHOBAHUH M COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTUYECKON TUCCOLUALINN.
KauectBenHnsle peakuuu Ha HOHBL. [IoHsTHE O TMApOIM3E colen

XUMHYECKIH OKCIICPUMCHT: O3HAKOMJICHHUEC C MOACTIAMU KPUCTATITIMUCCKHUX peﬂléTOK
HEOPraHMYEeCKUX BEILECTB — METANIOB U HEMETAJUIOB (rpadura 1 anmasa), CI0XKHBIX
BEIIECTB (XJOpHUJa HATPUA); UCCIEIOBAHME 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakuuu oT BO3/ICICTBUS pa3IMYHbIX (akTopoB; HCCIIEIOBaHUE
AJEKTPONPOBOJIHOCTH PAacTBOPOB  BEILECTB, IIpolLecca IUCCOLMALMUA  KHCIOT,
mienoued U cosed (BO3MOMKHO HCIOJIb30BaHUE BHAEOMATEPUANIOB); IPOBEICHUE
OIBITOB, WJUTIOCTPUPYIOIIMX TPH3HAKK IPOTEKaHHWs peakuuii HMOHHOro oOMeHa
(oOpa3zoBaHue ocajaka, BBIJICICEHHE Ta3a, OOpa3oBaHUE BOJbI); OIMBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX  PEAKIMH
(ropeHue, peakuuu pa3joKEHUs, COEIMHEHHs); paclo3HaBaHHE HEOPraHMYECKUX
BEIIECTB C IOMOLIbIO  KAa4eCTBEHHBIX pEaKIMi Ha  HMOHBI;,  pELIeHHE
OKCIICPUMCHTAJIbHBIX 3aJ1a4

Hemeramie! u ux COCANHCHUA

OO6mas xapakTepucTHKa rajgoreHoB. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
creneHn okwucieHus. CTpoeHne W (U3NYECKUE CBOICTBA MPOCTHIX BEUIECTB —
raJioreHoB. XWMHYECKHE CBOWCTBA Ha TMpuMepe XJopa (B3auMOJACHCTBHE C
MEeTaJUlaMHM, HEeMeTaulaMH, wienoyamu). XjopoBogopoxa. ConsiHas KUCTIOTa,
XMMHYECKHE  CBOWCTBA, TMOJy4eHUEe, mNpuMeHeHue. [lelictBue Xxijiopa H
XJIOPOBOJIOPOJIa HA OPraHU3M ueoBeKa. BakHeline XJIOpUabl U UX HAXO0XKJICHHUE B
IpUpoJIe

O6mras xapakrepuctuka 351eMeHTOB VIA-rpymmbl. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne W (pu3MUeckne CBOWCTBA MPOCTHIX
BEIIIECTB — KHCJIOPOJIa U CEPhl. AJIJIOTPONHBIE MOAU(DHUKAIIMKA KUCIOPOJa U CEPHI.
Xumuueckue cBoiictBa cepbl. CepoBOIOPOA, CTpoeHUE, PU3NUECKHEe U XUMHUECKUE
cBoricTBa. OKCHJIBI CephI KaK MPEICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHas KUCIoTa,
¢du3nUecKre U XUMUYECKUe CBOMCTBA (00IIMe Kak MPEeACTaBUTENS Kilacca KUCIOT U
cnenuduueckre). XUMUYECKHE PEeaKlHH, JIeKallue B OCHOBE MPOMBIIUIEHHOTO
ciocoba mosyueHust cepHoil kucnotTel. llpumenenne. Conm CepHON KHCIIOTHI,
KauecTBeHHas peakius Ha cyinbdar-uoH. Haxoxnenue cepbl U €€ cCOeqUHEHHH B
npupojie. XMMUUYECKOE 3arps3HEHUE OKPYXKAIOIIEW Cpelbl COCIUHEHUSMH CEpbl
(KUCTIOTHBIC  JOXIW, 3arps3HEHUE BO3JAyXa M BOJOEMOB), CIIOCOOBI  €ro
MPEAOTBPALLECHUS
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OOwiast xapakTepucTuka 31eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETICHN OKHCICHHS. A30T, paclpoCTpaHeHHE B IPUPOE, PU3NIECKHE
U XUMHU4eckue cBoiicTBa. KpyroBopot azora B pupoje. AMMHAK, ero (pu3ndeckue u
XUMHAYECKHE CBOMCTBA, MOIy4YeHUE U npuMeneHne. Coau aMMOHUS, UX (PU3UUECKUe
U XMMHMYECKHE CBOMCTBA, MpuMeHeHHe. KauecTBeHHas peakuys Ha MOHbI aMMOHUS.
A3OTHast KUCIIOTa, €€ Moy4YeHre, (PU3NYecKue U XUMHUYECKIe CBOMCTBA (001Ie Kak
IPECTaBUTEN KJlacca KHUCIOT U crneuupuyeckue). Mcnoiab3oBaHMEe HUTPATOB U
coJield aMMOHHSI B KayeCTBE MHHEPAJIbHBIX yIOOpeHHH. XUMHUYECKOE 3arps3HEHHE
OKpYy’Karollel cpeibl COCIUHEHHUAMHU a30Ta (KUCIOTHBIE JOXIU, 3arpsa3HeHue
BO3/1yXa, I0YBBI U BOJIOEMOB)

®ocdop, amwnorponHsle Momudukanuu ¢Gochopa, (U3NIECKHE H XUMHUECKUE
coiictBa. Oxcua dpochopa(V) u pochopnast kuciora, Gu3nueckue U XUMUIECKUE
CBOWCTBa, moxyueHue. Mcnomp3oBanue (ocdaroB B KadyecTBe MHUHEPATBHBIX
ynobpenuit

2.5

2.6

2.7

2.8

Obmas xapakrepuctuka 31eMeHTOB [VA-rpymnmbel. OcoOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTepHbIE CTENEHW OKUCICHUS. YTJIepol, aJIOTPOIHBIE MOIUPUKAINH,
pacrpocTpaHeHHe B MPHUPOJE, PU3NUCCKUE M XUMHUECKUE CBOWCTBA. AJCOpOIus.
KpyroBopor yriaepoma B mpupoxe. Okcuusl yriepoja, ux (usuyeckue u
XMUMHUYECKHE CBOIMCTBA, JICHCTBUE HA JKUBBIC OPTaHU3MBI, ITOJIyYCHHE U IPUMCHEHHE.
DKoJIOTHYECKHEe TpoOieMbl, CBs3aHHble C okcuaom yriuepona(lV); rumortesa
rJ100aJIBHOTO MOTEIJICHUsT KITMMAaTa; MapHUKOBBIA dPQPEKT. YTonbHAs KUCIOTa U €€
cojiu, HuX (1)I/I3I/I'-ICCKI/IG U XHMHYCCKHEC CBOﬁCTBa, MOJIYYCHHUEC W IMPHUMCHCHHUC.
KayectBeHHast peakius Ha kapOoHaT-uoHbl. Vcnonp3oBaHue KapOOHAaTOB B OBITY,
MCIUIHUHE, TPOMBIIIJICHHOCTH U CCJILCKOM XO3STACTBE

HepBOHaan'II)HI)Ie MOHATHS 00 OpraHu4YCCKUX BCHICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 9TUWJICH, alICTUJICH, 3TAHOJI, TJIMLICPHUH, YKCYCHAA KI/ICJ'IOTa).
Hx cocTaB m XHMHYECKOE CTPOCHUC. [TonsTHe 0 OMOJIOTHYECKH BaKHBIX BE€HOICCTBAX:
KHUpax, 6CJ'IK8.X, yriieBolax — M HUX POJIM B JKHU3HU YCIIOBCKA. MaTepI/IaHBHOC
CANHCTBO OPraHNMYCCKUX U HCOPraHNMYCCKUX COGZ[HHGHI/I?I

Kpemuuii, ero ¢usnueckne u XUMHUYECKUE CBOICTBA, MOJIYYCHHE M NpPHUMEHEHUE.
Coenunenus kpemHus B npupoze. OOmue npeacrasienus o0 okcuae kpemuusa(1V)
U KpeMHUeBOH kuciore. CHIMKaThl, WX UCHOJIb30BaHUE B OBITY, MEAMIIMHE,
MIPOMBIIIJICHHOCTH. BakHeHIme CTpoHWTeIbHbIE MaTepHallbl: KepaMHKa, CTEKJIO,
1eMeHT, OeToH, kene3o0eroH. I[IpoOmembl  Ge30macHOr0  MCHOIB30BaHUS
CTPOUTEILHBIX MaTePHUAIOB B IOBCETHEBHOMN KH3HU

XUMUYECKUI SKCIIEPUMEHT: U3yueHue 00pa31[0B HEOPraHMUYECKUX BEIECTB, CBOWCTB
COJISTHOM KHCJIOTBI; TPOBEJCHHE KAUeCTBEHHBIX pEAaKUUWH Ha XJIOPUA-UOHBI HU
HaOJIOZICHNE TPU3HAKOB WX MPOTEKAHUs;, OMBITH, OTpaxkaromme Qusmyeckne u
XMMHUYECKHE CBOWMCTBA TaJOr€HOB M UX COEIUHEHMH (BO3MOXXHO MCIOJIb30BaHHE
BHUJIEOMATEPHAJIOB); O3HAKOMJIEHME C oOpa3lamMu XJIOpPHUJIOB (TajJOreHUOB);
O3HAaKOMJIEHHE C 00pa3namu cepbl U €€ COeAMHEHUSIMHU (BO3MOKHO MCIOJIb30BAHUE
BHJICOMATEpPHANIOB); HAOIIOJEHUE TIpoliecca OOyIJIMBaHHUS caxapa TOJ JACHCTBHEM
KOHLICHTPUPOBAaHHOM  CEpHOM  KUCIOTBI; H3y4YEHUE XUMHUYECKHUX  CBOWCTB
pa30aBIICHHON CEpHOM KHCJIOTHI, IPOBEACHUE KAaUeCTBEHHOW PEaKIMu Ha Cylbdar-
MOH W HaOJIOJCHHE TNpU3HaKa e€ MPOTEKaHMs; O3HAKOMIIEHHWE C (U3NYECKUMU
cBolicTBaMH a30Ta, ¢ochopa M UX COCAUHEHHH (BO3MOXKHO WCIOJIb30BaHUE
BUJICOMATEPHAJIOB), oOpa3laMu a30THBIX U (OCchHOPHBIX YAOOpPEHMIA; MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE W M3y4yeHHUE CBOMCTB aMMHaKa; IPOBEJICHUE
KayeCTBEHHBIX PEaKLMi HAa HOH aMMOHHS U (ocdaT-uoH 1 U3yyeHue NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHUEHTPUPOBAHHON A30THOM KHCIOTHI C MEAbIO




3.1

(BO3MOXHO HCIIOIB30BaHHE BHJICOMAaTEPHUAJIOB); H3y4deHue MoJeJIei
KPUCTANIMYECKUX pemeéToK anMasa, rpadura, ¢yuiepeHa; O3HAKOMIIGHHE C
MPOIIECCOM  QJICOPOIIMK  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOTA3a; TMOJY4YCHHE, COOMpaHUe, pacro3HaBAaHUE M HM3yUCHUE
CBOMCTB YIJICKHCJIOTO Ta3a; MPOBEJCHUE KAa4eCTBEHHBIX pPEaKIuid Ha KapOoHAT- U
CHWJIMKAT-UOHBl M M3YYEHHE MPU3HAKOB HX [MPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHIIMKATHON MPOMBINUICHHOCTH; PEIISHNE SKCIEPUMEHTANIBHBIX 3a/1a4
no TeMe «BaykHelIne HeMeTanabl ¥ NX COCINHCHUS

MeTajiasl ¥ UX COCIMHCHUS

OOmasi XxapakTepuCTHKa XWMHUYECKUX D3JICEMEHTOB — METaVIOB HAa OCHOBAHHH WX
nojoxxenusa B [lepuoauueckoit cucreme xumuueckux anemeHtoB J[.M. Menneneesa

u cTpoeHus atoMoB. CTpoeHHe MeTaioB. MeTayuinyeckasl CBA3b M METalInyecKas
KpUCTAJITNYECKas peréTka. DIEeKTPOXUMUUECKHH sl HAMPSHKEHUH METalIOB

3.2

33

34

3.5

3.6

Ousnyeckue M XUMHUYECKHE CBOICTBa MeTayuioB. OOmye crnocoObl MOTyYEHHS
MeTauioB. [loHSATHE O KOPpPO3MHM METAaUIOB, OCHOBHBIE CHOCOOBI 3aIIUTHl MX OT
koppo3uu. CmaBbl (CTanb, Yyr'yH, JIOPAIOMUHUNA, OpOH3a) U MX NMPUMEHEHHE B
OBITY U IPOMBIIUICHHOCTH

[lenounsie MeTaipl: TONIOkKEeHHE B lleproguyeckoil cucreMe XHUMHUUYECKHX
sanementoB J[.MI. MenneneeBa; CTpoeHHE WX aTOMOB; HaXO)KJIE€HHE B MPUPOIE.
Ousnyeckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kamus). OKCUAbI U
TUAPOKCHUIBI HATpUsI U Kanus. [[puMeHeHne MeT0uYHbIX METAIUIOB U UX COSIUHEHUN

[IlesrounO3eMeENnbHBIE METAJUIBI MarHUM M KaJIBLMN: NOJ0KeHHe B Ilepuonnueckon
cucreMe xumuueckux odnemeHToB JI.MA. MeHnneneeBa; CcTpoeHHe HX aTOMOB;
HaxoKJIeHHEe B npupoje. Pu3ndeckue 1 XMMUYECKHE CBOKWCTBA MAarHUsl M KajbLUs.
Baxuelimme coennHeHus KaablMs (OKCUA, TUAPOKCUT, coiH). KECTKOCTh BOJBI U
CIOCOOBI €€ yCTpaHeHus

AmoMuHui: nonokeHue B Ileproanueckoil cucreMe XMMHYECKHX 31eMeHTOB [[.J.
Menzeneesa; CTpOCHUE aToMa; HaxOXKIeHUE B Ipupone. PU3NYECKHEe U XUMUYECKHUE
CBOMCTBA aMfOMHUHMS. AMGMOTEpHBIE CBOMCTBA OKCH/IA M THAPOKCH 1A AITFOMUHUS

Kenezo: nonoxenne B Ilepmogmyeckoil cucTteMe XUMHYECKHUX diemMeHToB J[.U.
MenzeneeBa; CTpOEHUE aTOMa; HaXOXAECHUE B Tpupoae. PU3NYECKUEe U XUMUYECKUE
cBoiicTBa xeneza. Oxkcuapl, Tuapokcunasl U conu kenesa(ll) u xenmesza(Ill), ux
COCTaB, CBOMCTBA U MOJIyYE€HUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHHE ¢ 00pa3llaMHi METAIJIOB M CIUIABOB, MX
(U3HYECKUMHU CBOMCTBAMU; U3YUCHUE PE3YJIBTATOB KOPPO3HH METALIOB (BO3MOXKHO
HCIOJIb30BaHNWE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS  OKCHJA
KaJbIIUsd W HATpUs C BOJOW (BO3MOXKHO WCIIOB30BAaHUE BHJICOMATCPHAIIOB);
HCCIIeIOBaHNE CBOMCTB JKECTKON BOJBI, TMpollecca TOPEHHUs jKele3a B KUCIOPOJe
(BOBMOXKHO  HCIIOJIb30BAHWE  BHJICOMATEPHANIOB);  NPHU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX pEaKlUi Ha MOHBI (MAarHus, KalblMs, ATFOMUHU, TUHKA, xene3a(ll)
n keneza(Ill), memu(Il); wabmrogeHwe W oOmMUCaHWE TIPOILIECCOB OKpAIIHMBAHUS
IUIAMEHH WOHAMU HaTpus, Kalusg U Kalblus (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); MCCIeIOBaHHE aM(DOTEPHBIX CBOMCTB THAPOKCUIA AFOMUHUS U
TUIPOKCHUIA IIMHKA; PEIICHHE SKCIEPUMEHTANBHBIX 3a/1ad mo Teme «BaxHeimue
METAJUTBI ¥ UX COCAMHCHUS

XuUMHS U OKpYXKalolas cpeaa

4.1

Hosbsie Marepuaiibl 1 TexHOJMOTUM. BemecTtsa u Mateprualibl B OBCEAHEBHOM KH3HU
yesroBeKa. XUMHUA U 3I0pOBbe. be3onacHoe UCIOIb30BaHUE BEIIECTB M XUMUYECKHUX
peakiuii B ObITy. [lepBasi TOMOIIb TPU XMMUYECKHUX 0YKOTaX U OTPABICHHSIX




4.2

4.3

OCHOBBI 3KOJIOTUYECKOW I'PAMOTHOCTH. XHMHYECKOE 3arpsi3HEHUE OKPYKaIoIEeH
cpensl IIIK. Ponp xumum B pemeHud sKosorudeckux mpobiem. ITpupoaabie
UCTOYHUKH YIJI€BOAOPOAOB (yrojb, NPUPOAHBIA ra3, He(Th), NPOIYKTHI HX
nepepadoTKH, UX POJIb B OBITY M TPOMBIIIICHHOCTH

XUMHUYECKUN HKCHEPUMEHT: H3y4eHHE O0Opas3lioB MaTepuanoB (CTEKIJIO, CILUIaBBI
METAJUIOB, IOJIMMEPHBIE MaTepHaIbl)

IIposepsiembie HAa OI'D Mo xXuMuu TpeOOBAHUSA K pe3y/ibTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

Kon

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro

NpoBepsieMoro YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl 0CHOBHOIO
TpeOOBaHMS o0uiero oopaszoBanus Ha ocHoBe PI'OC

1

HpCI[CTaBJ'IeHI/IeZ

1.1

1.2

0 II03HABa€MOCTH  SBJICHUM npupoabl, ITOHUMAHHC 00BEKTUBHOMI
3HAYUMOCTH OCHOB XHMHYCCKOU HAayKH KakK o0acTu COBpPECMECHHOI'O
CCTCCTBO3HAHHA, KOMIIOHCHTA O6H_ICI>'I KYJIbTYPbl U HpaKTH‘ICCKOI;'I
ACATCIIBHOCTH YCJIOBCKA B YCIIOBUAX COBPEMCHHOT'O 06HIGCTB3.; ITIOHUMAaHUEC
MECTa XUMHUHU CpCAU NPYIUX €CTCCTBCHHBIX HAYK

0 HAy4YHBIX METOJaxX TIO3HAHUS, B TOM YHCIE SKCIECPUMEHTAIBHBIX H
TEOPETUUYECKHX METO/AaX MCCIIECTOBAHMS BEIIECTB U U3YUCHUS] XUMUYECKUX
peaKkifii; yMEHHE WCIOIb30BaTh MOJETU Il OOBSICHEHHUS CTPOCHUS
aTOMOB M MOJIEKYJI

1.3

o chepax mpodeccHOHANBPHOW IEesATENbHOCTH, CBS3aHHBIX C XHUMHUEH H
COBpPECMECHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHBIMH Ha JOCTUKXCHUAX
XUMHUYECKON HAayKH, YTO MO3BOJIUT OOYYAIOMIMMCS pacCMaTpUBATh XUMUIO
Kak cepy cBoel Oymymiel nmpodeccuoHaIbHON ASATEIHPHOCTH U CIENATh
OCO3HAHHBII BBHIOOP XUMUU KaK MPOPUIBHOTO MpeaAMeTa MpH Mepexoje Ha
YPOBEHB CpEIHEr0 00111eT0 00pa3oBaHUs

Brmanenue cucreMoil XMMUYECKUX 3HAHUM U YMEHUE NPUMEHATh CUCTEMY
XUMUYECKUX 3HAHUN, KOTOPasi BKIIIOYAET:

2.1

BaXHEHIIINE XUMUUYECKUE TTOHATHUS: XUMUYECKHUI JIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OAHOPOJHAS W HEOAHOPOIHAS
CMECh, OTHOCHUTEIIbHBIE aTOMHasi W MOJIEKYJISpHAsh MaccChl, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA OOBEM, OKCHI, KHCIIOTA,
OCHOBaHME, COJNb (CpeIHss), XUMUYECKas PeaKIus, Peaklud COeAUHEHUS,
PEaKIMU Pa3NIOKEHUs, PEaKIUU 3aMEIICHHsI, PEaKIMd OOMEHa, TEIJIOBOU
3 dEeKT peakiuu, SK30- U SHAOTEPMUYECKUE PEaKINH, PaCTBOP, MacCOBas
JIOJISI XUMHUYECKOTO AJIEMEHTa B COSAMHEHUH, MacCOBas IOJISI ¥ MPOIICHTHAS
KOHIIEHTpAallMs BEUIECTBA B PacTBOpE, SIPO aTOMa, AJIEKTPOHHBINA CIION
aToMa, aroMHas oOpOWTaNb, pagUyC aroMa, BaJECHTHOCTh, CTENCHBb
OKHUCJICHUS, XMUMHUYECKas CBS3b, 3JEKTPOOTPULATEIBHOCTh, MOJISIpHAS U
HeroJsipHasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBsS3b, METANIMYECKas CBSI3b,
KpUCTAJUTMYecKass ~ pemérka  (aTOMHas,  HMOHHAas,  METaJUIMYecKas,
MOJIEKYJISIpHAsl), MOH, KATHOH, AaHUOH, OJJIEKTPOJIUT U HEIEKTPOJIUT,
DIIEKTPOJIUTUYECKAs ~ JUCCOIMAIMS,  PEaKIUH  HOHHOrO  OOMEHa,
OKHUCITUTEITbHO-BOCCTAHOBUTEIbHBIE peaxium, OKHCITUTEIh u
BOCCTAaHOBUTENb, OKUCIICHUE M BOCCTAaHOBJIEHUE, AJIEKTPOJIU3, XUMHUECKOE
paBHOBecHe, 0OpaTHUMble 1 HEOOpaTHMBbIE peakIui, CKOPOCTh XUMUYECKON




peakuuu, kataimsatop, [1/IK, koppo3us meTaios, CriiaBbl

22

OCHOBOITIOJIATAIOIIME 3aKOHBl XHMMHH: 3aKOH COXPAaHEHHUS  MaccChl,
nepuoanyeckui 3akoH .M. MenpeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpO

23

3.1

3.2

33

34

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIApHAasA TCOPH, TEOpHUA
3H€KTp0JIHTH‘-I€CKOfI Jucconmuanumn

Biianenne ocHOBaMH XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOLLICH

YMEHME MPABUIBHO HMCIIOJIb30BaTh U3YUEHHBIE BEIIECTBA U MaTepHalsbl (B
TOM 4YMCJIE€ MUHEpaJIbHbIE YIOOpEHUs, METAJUIbl U CIUIABbl, MPOJYKTHI
nepepaboTKU MPUPOIHBIX UCTOYHUKOB YIJIEBOJOPOAOB (YIJisl, IPUPOIHOTO
rasza, HeTu) B OBITY, CEJIbCKOM X035IICTBE, Ha IPOM3BOJICTBE U IOHUMaHHE
3HA4YEHUs JKUPOB, OENKOB, YIIIEBOJIOB U1 OPraHU3Ma 4eJIOBEKa; YMEHHE
IPOTHO3UPOBATh BIIMSHUE BELIECTB M XHWMHYECKUX IIPOLIECCOB HA
OpraHu3M 4€JIOBEKa U OKPYXKAIOLLYIO IPUPOIHYIO CPELy

YMEHUE UHTErpUpPOBaTh XMMHUYECKME 3HAHUSA CO 3HAHUAMU JPYTUX
yueOHBIX IPEIMETOB

HAJIMYME ONbITa PabOTHI C PA3TUYHBIMA HMCTOYHHKAMH HH(DOpPMAIUH MO
XUMUM  (HayyHass W  HAy4HO-TIOMYJISIpHas — JUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BCUICCTBAX, HX
MNPEBpaAlICHUAX U NPAKTUYCCKOM IMPUMCEHCHUN U YMCHUC HUCIIOJIb30BATh et
JJI1 pCIICHUA y‘~I66H0-H03HaBaT€J'II)HBIX 3aga4

Brmanenne ocHOBaMM INMOHATHWHOIO ammapara M CHMBOJUYECKOTO S3bIKA
XUMHH JUISI COCTaBNeHUsI (OpMyN HEOPTaHUYECKUX BEIECTB, YPABHEHHIA
XUMUYECKUX peakinii; ocHoBaMHu xumudeckoil HomeHkaaTypsl (IUPAC u
TPUBHAJIBHOI)

YMeHue OOBSACHAThL CBS3b ITOJOXKECHHUS DJIEMEHTa B Hepnonnqecxoﬁ
CUCTEMEC C YUCJIIOBBIMU XApPAKTCPUCTUKAMU CTPOCHUSA aTOMOB XMMHUUYCCKUX
9JICMCHTOB (COCTaB U 3apiaa dapa, o6mee qucCiIo 3J'ICKTpOHOB),
pacnpeaci€cHucM JBJICKTPOHOB II0 OHCPIrCTHUYCCKUM YPOBHAM aTOMOB
MEPBLIX TpéX IEprUOoaO0B, KaJIUus U KAJIbIUA

7.1
7.2
7.3

IIpencraBienue 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHUX
AJIIEMEHTOB (paJlyc aroma, OJIIEKTPOOTPHIATEIHHOCTH), MPOCTHIX H
CJIOKHBIX BCHICCTB OT ITOJIOKCHHA DJICMCHTOB B Hepnogmqecxoﬁ CUCTEME
(B MajpIX Meprojax M TNIaBHBIX MOJTPYIIAX) U 3JIEKTPOHHOTO CTPOSHUS
aToma

YMenue kinaccupuuupoBarh:
XUMHUYECKHUEC DJICMECHTHI
HEOpraHMYeCcKre BellecTBa
XUMHYCCKUEC PpCAKIITNHA
YMeHue Onpeaeisrh:

8.1

BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHUUYCCKUX 3JICMCHTOB, 3apsa] HOHA

8.2

BUJI XHMHMYECKOM CBA3M M TUI KPUCTALIMYECKOHM CTPYKTYphl B
COCIMHEHUAX

8.3

XapaKTep Cpefibl B BOJAHBIX PacTBOpaxX BeHIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHCIIMTEIIb U BOCCTAHOBHUTCIIb

YMeHne xapakTepru3oBath (GU3MUECKHUE U XUMUYECKHE CBOMCTBA!




MPOCTBIX BEIIECTB (KUCIOPO, 030H, BOAOPOJ, rpadur, aiMas, KpeMHUH,

9.1 azot, ocdop, cepa, XJI0p, HATPHIA, KU, MATHHUHA, KaJIbI[Ui, aTFOMUHUMH,
JKee30)
CJIOXHBIX BEILECTB, B TOM YHCJIE€ UX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHABI M THUAPOKCHAbl MeTayioB [-IIA

99 rpynmn, amromunus, menu (II), nmuaka, sxenesa (II u III), okcuapl yriaepoaa

' (II u 1V), kpemuus (IV), azora u ¢ocdopa (III u V), cepsr (IV u VI),

CepHHCTasl, CepHas, a30TucTas, a3oTHas, QochopHas, yroibHas,
KpEMHUEBAsI KUCIIOTa U KX COJIH)
MIPOTHO3MPOBATHh U XapaKTePU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT

93 X COCTaBa M CTPOCHUS], NPUMEHEHME BELIECTB B 3aBMCHMOCTH OT HX
CBOWMCTB, BO3MOYKHOCTh TPOTCKAHUS XHMHYECKUX TIPEBpAIICHUN B
pa3IMYHBIX YCIOBHIX

10 YMeHHne cOoCTaBIsATh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS PEeaKIlfii, B TOM
quce:

10.1 peaxkiuii HFOHHOro 0OMeHa

10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI

10.3 WUTIOCTPUPYIOIIMX XHUMHYECKHUE CBOMCTBA HM3YyUEHHBIX KIACCOB (TPYIM)
HEOPTaHMYECKUX BEIICCTB

104 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU

11 YMeHue BIUuCIsaTh (IPOBOIUTH PacU€Thl):

11.1 OTHOCUTEIIEHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT0 dJIEMEHTa B COSIMHEHUU

11.2 MAacCOBYIO JTOJTIO BEIIECTBA B PacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB

114 M0 ypaBHEHUSM XUMHUYECKUX PEaKIMid M HAXOIUTh KOJIHMUYECTBO BEIIECTBA,

) 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIuU

12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMH HAY4YHOTO TO3HaHHs (HaOIMIOJaeHUE, W3MEpEeHHe,

1.1 9KCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU W3YYCHUU BEIIECTB U XUMHUYCCKUX
SBIIEHUH; yMeHHE C(HOPMYIHUPOBATh MPOOIEMY U TPEIJIOKUTH MYTH e
pereHus

122 0e30macHOi paboThl ¢ XUMHUYECKUMHU BEUIECTBAMH, XUMUYECKOW MOCY0M
1 J1abopaTOpHBIM 000PYAOBaHUEM
nmpaBujaMu 0€30MMacHOTO OOpAaIIeHUsI C BEIIECTBAMH, HCIOJIb3yeMbIMU B
MOBCEIHEBHON JKW3HHW, TMpaBWIAMU TOBEJCHHUS B IENsAX COepeKeHUs

12.3 3J0POBbSI W OKPYXAIOIIEH MPUPOJAHOW Cpelbl; MOHUMAHHE Bpeaa
(omacHOCTH) BO3JICHCTBUS Ha KUBBIE OPraHU3MBI OMPEICIEHHBIX BEIIECTB,
CII0COO0B YMEHBIIICHHUS U TIPEOTBPAIICHUS WX BPEIHOTO BO3ICHCTBUS

13 Hanuuue mpakTUYECKMX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHHUS
CIETYIOIIUX XUMHUYECKUX IKCIIEPUMEHTOB:
W3YYCHHE W ONMHCaHWe (PU3UYECKHX CBOWCTB BEIIECTB, O3HAKOMJICHHE C

13.1 bU3NYECKUMU U XUMHUYECKUMU SIBJICHHUSIMH; OIBITHI, WUTIOCTPUPYIOLIUE
MPU3HAKY IPOTEKAHUS XUMUYECKUX PEaKITUi

13.2 u3yueHHe croco00B pa3eseHus cMecel

133 MOJIy4YeHUE KHUCIOpPOJia U M3yUYeHUE €ro CBOMCTB; MOJYYCHHUE BOJOpOJA U

M3YYEHHE €ro CBOMCTB; MOJyYE€HHUE YIJIEKHCIIOTO Ta3a M H3y4YEHHE €ro




CBOﬁCTB; IMOJIYUYCHHNEC aMMHaKa U U3Yy4YCHUC €TI0 CBOICTB

13.4

13.5

NPUTOTOBJICHHE  PACTBOPOB C  OMNPENEIEHHOW  MAaccoBOW  J0jei
pPacTBOPEHHOTO BEILIECTBA

MPUMEHEHHE WHIUKATOPOB (JIaKMyca, METWIOpaHxka U (eHondTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IIEI0YeH

13.6

13.7

HCCJIeJOBaHNE U OMHCAaHHE CBOWCTB HEOPTaHMUYECKHX BEIECTB Pa3IMYHBIX
KJIACCOB; M3Y4YEHUE B3aUMOJEWUCTBHS KHUCIOT C METaUIaMM, OKCHJIAMU
METAJIOB, PACTBOPUMBIMH M HEPACTBOPUMBIMH OCHOBAaHHMSMH, COJISIMHU;
MOJIydYeHUE HEPACTBOPHUMBIX OCHOBAHMM; BBITECHEHHE OJIHOIO MeTajuia
IpyrMM W3 pacTBOpa COJHM; HcCclefoBaHHe aM(pOTEpHBIX CBOMCTB
TUAPOKCHUIOB ATIOMUHUS U [IUHKA

peIICHUE SKCHEPUMEHTANBHBIX 3amady 1o TemaMm: «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAUMHEHUMN»; «JIEKTPOIUTHYECKAsT JUCCOLIMAIIUS,;
«Baxxuelne HeMeTaIIbl M UX COSIMHEHUI»; «BakHeHIne MeTaJIbl U UX
COECTUHCHUY

13.8

XMUMHYECKUE 3KCIECPUMEHTBI, WUTIOCTPUPYIOLINE MPU3HAKA MPOTCKAHUSI
peaKIMii HOHHOTO 0OMEHa; KAYeCTBCHHBIC PEaKIMK Ha TIPUCYTCTBYIOIIHE B
BOJIHBIX PAacTBOPAxX MOHBI: XJIOPHJ-, OpOMUI-, HOAHI-, CyIbdaT-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THUAPOKCH]-MOHBI, KATHOHbI aMMOHUSI,
MarHusi, KajabLusi, aJloMuHus, kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA
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YmMmenue:

14.1

MMpEaACTaBIATb PE3YIbTAaThI OKCIICPUMCHTA B (bopMe BBIBOIOB,
J0Ka3aTcejibCTB, TP a(l) HKOB U Ta6J'II/III U BbBIBJIATH OMIIMPUYCCKUC
3aKOHOMCEPHOCTHU

14.2

YCTaHAaBJIMBATL CBA3U MCKAY pPCaJIbHO Ha6J'IIOI[aeMI>IMI/I XUMHUYCCKHUMU
SABJICHUAMHA H IIpoLcCCaMu, MPOUCXOAAIIMMHU B MAKpO- U MHUKPOMHUPCE,
0OBSACHATH IIPUYHNHBI MHOI‘OO6pa3I/I$I BCIICCTB

Hepeqeﬂb IJIEMEHTOB COACPKAaHUS, IIPOBEPACMBIX HA OCHOBHOM IroCyaIapCTB€HHOM
IK3aMcEHeE 110 XUMHUH

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

1 [lepBoHayaIbHBIE XUMUYECKUE MTOHSATHUS

1.1 Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMecei

10 ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHTbl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[TpocThie U ClI0KHBIE BEIIECTBA.

13 Xumuyeckass ¢opmyna. BalneHTHOCTh aTOMOB XUMHUYECKHX 53JieMeHTOB. CTeneHb
OKHUCIIEHUS
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHas — Macca.

1.4 OtHocuTeNnbHAsA MOJEKYJIgpHas macca. MaccoBas J0Jisi XMMHUYECKOTO JJIEMEHTa B
COEIMHEHUU

15 KonunyectBo BemectBa. Moabs. MomsapHas Macca. MousipHblii  00BEM  Ta30B.
B3anMocBsI3b KOJTMYECTBA, MACChl U YUCIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6 @u3nyecKkue U XUMHUECKHE SIBICHUSA. XUMUYECKash peakiuus U €€ NMpU3HAKU. 3aKOH

COXPaHEHMsI MAaCChl BELIECTB. XUMUYECKUE YPaBHEHUS




2.1

2.2

2.3

[Tepuonuueckuii 3akoH u Ilepuonuueckas cucremMa XUMHUYECKUX 3semMeHToB JI.U.
MenneneeBa. CTpoeHue aTOMOB

IIepuognueckuii 3akoH. Ilepumonmueckas cucrema Xumudeckux osnemeHtos .M.
MenneneeBa. Ilepuoast u rpynnbl. PU3MYECKUNA CMBICT TOPSAKOBOIO HOMEDPA,
HOMEPOB M€pH0/1a U TPYIIIHI JIEMEHTA

Crpoenue aromoB. CocraB aToMHbIX saep. M3orombl. Onextponbl. CTpoeHue
JIEKTPOHHBIX ~ 000JOYeK  aToMOB  HepBbIX 20  XUMMYECKHX  3JIEMEHTOB
[Tepuonnueckoii cucremst .M. Menneneena

3aKOHOM€pHOCTI/I B H3MCHCHHM CBOMCTB XHMHUYECKHX »DJIEMCHTOB MEPBBIX TpéX
epruoaos, Kajius, KaJdbO U (pam/lyca aTOMOB, SJICKTPOOTPUIATCIIBHOCTH,
MCTANIMYCCKUX M HCMCTAIIMYCCKUX CBOﬁCTB) U ux COGI[I/IHCHI/Iﬁ B COOTBECTCTBHH C
IIOJIOKCHUEM 3JICMCHTOB B HepHOHHHCCKOﬁ CUCTCMC U CTPOCHHUCM UX AaTOMOB

CTpOCHI/IC BCIICCTBA

3.1

3.2

Xumuueckass  cBs3b.  KoBajeHTHast  (mojsipHass W HEMOJSIpHasi)  CBS3b.
DIIEKTPOOTPULIATETILHOCTh XUMUYECKUX 31€MEHTOB. MloHHas cBs3b. Metainuyeckas
CBSI3b

Tunsl KpUCTAUIMYECKUX PELIETOK (aTOMHAs!, MOHHAsI, METAJUINYECKAs), 3aBUCUMOCTh
CBOMCTB BEILLIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKH U BUJA XUMUYECKOU CBS3H

4.1

Baxneimme MNpCACTAaBUTCIIM HCOPraHMYCCKHUX  BCIICCTB. Hemeranner u wux
coequHEHMS. MeTajabl U MX COCTUHCHUS

Knaccupukanuss u  HOMEHKIATypa HEOPTraHUYECKHX COCAUHEHUH: OKCUJIOB
(comeoOpa3syrole: OCHOBHBIE, KHUCIOTHBIE, aM(OTEepHbIE) U Hecoleo0pa3yrolIue;
OCHOBaHMH (IIEJI0YM ¥ HEPACTBOPUMBIC OCHOBAHHS); KHUCIOT (KUCIOPOJICOAEPIKAIINE
1 OECKUCIIOPOJIHBIC, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJICH (CPETHUX M KHCIIBIX )

4.2

4.3

Ouznyeckue M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB: BOJOPOJA,
XJI0pa, KACI0opoaa, cephl, a3ota, hochopa, yriepoaa, KpeMHHS

OuznyecKkue U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JIUTUS, HATPHUS,
Kajiausi, Mar"Hgsga HW KaJblids, aJIOMHHHA, KCJIC3a. 3J'I€KTp0XI/IMI/I‘-IeCKI/Iﬁ pan
HANPSDKEHUH METalIoB

4.4

4.5

4.6

®usnyeckue M XHUMHUYECKHE CBOMCTBA BOJOPOJHBIX COEIMHEHU HEMETAIIOB:
XJIOPOBOJIOPOJIA, CEPOBOAOPOAA, AMMHAKA

duznyeckue U XMMHUYECKHe CBOMCTBA OKCUI0B HemeTauioB: cepsl (IV, VI), azora(ll,
IV, V), dochopa(lll, V), yrmepoma(ll, 1V), kpemuus(IV). IlonydyeHue OKcHIOB
HEMETAIIJIOB

Xumnueckue cBoiictBa okcuioB: MeTamuioB IA-IIIA rpymm, nuaka, meau(Ill) wu
xenesa(ll, D). [Tonyyenne okCuI0B METAILIIOB

4.7

XUMHUECKUE CBOICTBa OCHOBaHUN W aM(OTEpPHBIX THIPOKCHIOB (Ha MpUMEpe
TUIPOKCUIOB aJIOMUHUS, jKeie3a, IUHKa). [lonydeHne ocHOBaHMN UM aM(OTEpPHBIX
TUAPOKCHUIOB

4.8

OO0mme XUMHUYECKHE CBOWMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM,
CEpHUCTOM, CEpHOHM, a30THOW, ¢GocPopHO, KpeMHHEBOW, YyroiabHOU. OcobOble
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOW M a30THOW KUCHOT. [lomyuenue
KHUCIIOT

4.9

OO6ume xuMHUYecKkre cBoiicTBa cpeHux coineil. [lomyuenue comneit

4.10

[Momydenue, coOupaHue, pacloO3HABaHWE BOJOPOJAA, KHCIOpOAa, aMMHUaKa,
YIJIEKUCIIOTo Ta3a B JabopaTopuu

4.11

[Tomyyenue amMmMuaka, CEpHOM W a30THOM KHCIOT B TpombinuieHHOoCcTH. OOmue




CIIOCOOBI IIOJIYYCHHUA MCTAJIJIOB

4.12 ['eneTnueckas CBA3b MEXIY KJIaCCAMH HEOPTAHUYECKUX COCUHEHUN
5 XHUMHUYECKUE peaKuu
Knaccugpukanus XMMHUYECKMX pPEAKUMH MO pa3IM4YHbIM IPU3HAKaM: [0 YUCIY U
5.1 COCTaBy YYacCTBYIOUIMX B PEAKLIHUU BEIIECTB, 110 TEIFIOBOMY AP PEKTY, IO U3MEHEHHIO
CTEINEHEH OKUCIIEHUS] XUMHUYECKUX JIEMEHTOB
59 TemnoBoil >PpeKkT XUMMUUECKONH peakiuu, TePMOXUMUYECKUE YpaBHEHUS. DK30- U
SHAOTEPMUYECKUE peaKIMH. TepMOXUMHUECKUE YPAaBHEHUS
OKUCINUTEIIBHOBOCCTAHOBUTEIbHBIE peakuuu. OKUCIUTENTd U BOCCTAaHOBUTEIIU.
5.3 [Ipoueccel OKHCJICHUS u BOCCTAHOBJICHHUSI. ONEeKTPOHHBIN Oananc
OKHMCIIUTEIbHOBOCCTAHOBUTEIIBHOM peakuu
54 Teopust »neKkTpoIUTHYECKON ucconanuu. KaTuoHbl, aHMOHBI. DJIEKTPOIUTH U
' HEANEKTPOoJIUThI. CHUIIbHBIC U ca0ble AIEKTPOIUTHI. CTeneHb TUCCOAIuN
55 Peakuuu noHHOrO0 0OMeHa. Y cioBUs NPOTEKAHUSI peakluii MOHHOTO 0OMEHa, MOJIHbIE
) U COKpalLlEHHbIE HOHHbIE YPaBHEHUS peaKkLUit
6 XuMUs U OKpY’Karolas cpea
BemectBa u Mmarepuansl B TOBCEJIHEBHOM JKM3HM 4yelloBeka. besomacHoe
6.1 UCTIOJIF30BaHUE BEUIECTB M XMMUYECKHX peakiuii B sabopatopuu u ObiTy. IlepBas
HOMOILb IIPY XUMUYECKUX 05KOTaxX U OTPABICHUSX
XUMHUECKOE 3arpsi3HEHHE OKpYXkKarolled cpelbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE
IOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpenoTBpamieHus IIpenenbHas
6.2 nonyctumasi  koHueHtparus  Bemects  (IIJIK). Ponp xumum B pemieHun
9KOJIOTUYECKUX MpoOIieM. Y CruiIeHne TapHUKOBOTo 3P deKTa, pa3pylieHne 030HOBOTO
cios
[Ipumenenue cepsl, azora, pocdopa, yriaepoaa, KpEMHUS U UX COCAUHEHUN B OBITY,
MEAMIMHE, MPOMBIIIEHHOCTH U CENbCKOM Xo3slcTBe. IIpuMeHeHne MeramnoB u
6.3 CIUIaBOB (CTallb, YyTyH, IIOPATIOMUHHM, OpoH3a) B OBITY M MPOMBIIIJIEHHOCTH HX
coeauHeHuil. [IoHsATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIOCOOBI 3allUTBHI UX OT
KOppO3Uu
6.4 [IpupoaHble HCTOUHUKH YTIIEBOJOPOIOB (YIroyb, IPUPOHBIN ra3, HedTh), MPOIYKTHI
' uXx nepepadoTku (OeH3MH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHUSIX Yriiepoja
6.5 (MeTaH, 3TaH, 3TWJIEH, alleTWIEH, dTaHOJ, TNIMIEPHH, YKCycHas kuciota). [lonarue o
OMOJIOTMYECKH BAKHBIX BEILECTBAX: JKUpax, OelKax, yrJIeBoAaX — M UX POJIM B JKU3HU
YyeJioBeKa
7 Pacuérnr:
7.1 o popMyTaM XUMHYECKUX COSTUHEHUHN
7.2 Macchl (MaccoBOM) J10JIM pacCTBOPEHHOTO BELIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSAM
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