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1. Conepxanue y4eOHOro npeamera

BemecTtBo 1 XUMHYeCKas peaKuus

Ilepuonnueckuii 3akoH. Ilepmommueckas cucremMa XuMUYeCKHX diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, Kalus, KAIbLHSI U HUX COCAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [Iepuondeckoll CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOW PEMIETKM M BHJA XMMHUYECKOH
CBS3U.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKHX BellecTB. XMMHUYECKHE CBOWCTBA
BEILECTB, OTHOCAIIUXCS K PAa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHECHMM, IeHETHUYeCKas
CBSI3b HEOPTaHUYECKHUX BELICCTB.

Knaccugukanus XUMUYECKUX PEaKkUil Mo pa3IuuHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
Yy4YacTBYIOUIMX B PpEaKUUH BELIECTB, MO TEMJIOBOMY H(PQEKTy, MO0 H3MEHEHHUIO CTeleHeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacTHIO KaTajuu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTue o ckopoctn xumudeckoi peakuuu. Ilonarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKMX peakuusax. [IoHATHE O TOMOreHHBIX M TIeTeporeHHslx peakuusx. [lonsatue o
karamuse. IloHaTme o0 XuMuyeckoM paBHOBecHMM. DakKTOpBI, BIMSIOLNIME HAa CKOPOCThb
XUMHYECKON PEaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTEbHO-BOCCTAHOBUTENBHBIE PEAKIUH, SJICKTPOHHBIA OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COoCTaBI€HHE YPABHEHMM OKHMCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaknuii ¢ UCIOIb30BaHUEM METOA IIEKTPOHHOTO OaaHca.

Teopus 2IEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
aHUOHBl. MeXaHu3M JHMCCOLMALMKM BEIIECTB C PA3JIMYHBIMA BUJAAMM XHMHUYECKOW CBS3H.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakuuu monHoro o6meHa. YcinoBHs MPOTEKAHUs pEaKlMi MOHHOTO OOMEHa, MOJIHBIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
NpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakuu Ha HOHBI.
ITonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMIJIEHHE C MOJCIAMHM KPHUCTAUIMYECKUX PELIETOK HEOPraHWYECKUX BEIECTB —
METAJJIOB M HEMeTaluioB (rpagura M anmasza), CIOKHBIX BELIECTB (XJopuia HATpHs),
HCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMHMYECKOW DPEAKIHMH OT BO3JEHUCTBHS Pa3IMYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, MpOIECCa IUCCOLMALUN
KHCJIOT, IIeno4ed M coineld (BO3MOMKHO MCIIOJIb30BAaHME BHUAECO MAaTEpHAlOB), IPOBEACHUE
OTBITOB, WIITIOCTPUPYIOIIUX NMPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
OocaJKa, BblJeJIeHWE ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakIUil (rOpeHue, peakiuu pasjokKeHUs, COEAMHEHUs),
pacno3HaBaHUE HEOPTraHWYECKHUX BEIIECTB C MOMOLIBI0 KAaYECTBEHHBIX PEAaKIUH Ha HOHBI,
pELICHUE DKCIIEPUMEHTAIBHBIX 3a1a4.

Hemerasibl M X COeAUHEHUS

OOmast xapakTtepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue MU (puU3MuUecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMOJIEHCTBHE C MeTajllaMH, HeMeTallJlaMH,
menogamu). Xmoposopopoa. ConsiHas  KHCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. [IeicTBre X10pa U XJIOpOBOJOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmme XJopuasbl
Y UX HaXO0XJACHHUE B IPUPOJE.



Obmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHHUe, (U3NYeCKHe M XMMUYecKue cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme kak IpeICcTaBUTENs Kiacca KUCJIOT M creuuduueckue). XHUMHUYECKUE pPEeakluy,
JEeKallMe B OCHOBE IPOMBILUIEHHOIO crnoco0a mojydyeHus cepHo KuciotThbl. IlpumeHneHue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peakliys Ha cyiabgpaT-uoH. Haxoxenue
ceppl M €€ CcOoequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUSMH cepbl (KHCIOTHBIE NOXAM, 3arpsa3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpymnibel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpuUpoie, (HU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero Gpu3ndeckue U XuMUYECKUe
CBOWCTBA, MOJIy4deHue u npuMeneHue. Conu aMMOHUS, MX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
duzndeckue W XHUMHYECKHE CBOMCTBa (OOI[ME KakK TMpEeACTAaBUTENs Kilacca KHUCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAJIbHBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHHE OKPYKAroIIeH Cpebl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, pusznyeckue n xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xuciora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIECHUA. YTJIEpOo/, alFIOTPOIIHbIE MOAU(DUKAIINY, PACIPOCTPAHEHHE B
npupoe, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxkcupapl yriaepoaa, ux pU3NYECKUe U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIIOTHYEeCKUe MpoOieMbl, CBI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO MOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHe CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBanue  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIyiepoja
(MeTaH, 3TaH, JTWUJIEH, AalEeTWUJIeH, ATAaHOJ, IJMIEPHH, YKCycHas Kuciora). IIpupogHsie
HUCTOYHUKU YIJIEBOAOPOAOB (Yrojib, HPUPOJAHBIM Ta3, HEPTh), MPOAYKTHI UX HepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OGMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX U HEOPraHMYECKUX COCIUHEHUM.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPHUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmme mnpencraBieHus o0 okcunge kpemuus (V) u
KpeMHUEeBOU kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMuKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MacHOro UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISTHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (U3NYECKue U XUMHUYECKHE CBOICTBA TaJIoT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeNMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMaTepHuasoB), HaOdIofeHHEe Tpouecca OOYINMBaHUS — caxapa IOJx  JeicTBHEM
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KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluuu Ha cynb(aT-uoH W HaONoJIeHue MpHu3Haka eé
IPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUI
(BO3MOKHO HMCIIOJB30BaHUE BUIEOMATEPHUAIIOB), 0OOpa3iiaMu a30THRIX U pochOopHBIX ynoOpeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaYeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uoOH U HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aHMMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BAaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KpUCTAUIMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aACOpPOMHU PACTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MmojaydeHue, COOupaHue, paclo3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIMM Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YCHUE IMPU3HAKOB HX IMPOTEKAHMS, O3HAKOMIIEHWE C NPOAYKIHUEH
CUJIMKAaTHOM MPOMBILIUJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «BaxHenue
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METaJlIOB HAa OCHOBAaHUU UX
nonoxxenus B [leproanueckon cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuMueckass CBA3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemérka. DJIEKTPOXUMHUYECKUM psl HanpsokeHu wmeramioB. dusnueckue U XUMHUYECKUE
cBoiicTBa MetayyioB. OO1ue cnocoObl monydeHus MeTaysioB. [loHATHE O KOPPO3UU METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauIbl: NOJOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Mpupoje. OPuznueckue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUsl U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{emrouHO3eMENBbHBIE METAJUIBI MarHui M KainbUui: mnojoxeHue B [lepmopmyeckon
cucreme xumuueckux snemeHtoB JI. M. MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOXJIECHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BakHeimme coennHeHus
KaiblMs (OKCU, THIPOKCHU, cON). KECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

AmoMuHuii: nonoxenue B Ilepmonnueckoil cucrteme Xxumudeckux anemeHto [l U.
MenneneeBa, CTpOeHHE aToMa, HaxoXKAeHHe B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCH]IA AIFOMUHHSL.

Kenezo: mnonoxenne B Ilepumonuueckoid cucreme Xumuueckux osnemeHToB J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJACHHE B npupoae. Ouznyeckne U XMMUYECKUE CBOMCTBA
xkene3a. Okeuasl, Tuapokeunsl u conu skenesa (II) m xenmesa (lll), ux cocraB, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C o00pa3llaMM METalIoOB M CIUIaBOB, MX (IU3MUYECKUMU CBOICTBamH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHME BHIEOMAaTEpHAalOB),
0COOEHHOCTEH B3aMMOJEHCTBHS OKCUIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, NpOLECCA TOPEHMs XKele3a B
KHCIoposie  (BO3MOXKHO  MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJbIlHs, alFOMUHUA, [IMHKA, *kene3a (I1) u xenesa
(1), meau (1), HaOrOIEHME U ONKCAHKME MPOIIECCOB OKPAIIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJIus M KaJbLUs (BO3MOXXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEIOBAHNE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aJIFOMUHHUS U TUIPOKCHU]IA IMHKA, PEIICHNEe SKCIIEPUMEHTANIbHBIX 3a/1a4 IO
TeMe «BaxkHeline MeTasulbl U UX COSTUHEHUS.

XuMus M OKpyKamouas cpeaa



BemectBa u maTepuansl B IOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolel cpebl (MpeaenabHas JOMycTUMasi KOHIEHTpalus
BemecTs, ganee — [1/1K). Posib XxuMuu B perieHun 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHrue o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIBI).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 UCIHOJb30BaHHWE KaKk OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TakKk U TOHATHI,
SABJISFOIIMXCS CUCTEMHBIMU ISl OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUsi,  MEePUOJUYHOCTh,  HAOIIOJEHWE,  OKCIICPHUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, MOJIElIb, IBJICHHE, MAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MATEPUAIIbI.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsij, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHWE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6wochepa, 3KocUcTEMa, MUHEPAIbHBIE YIOOpEHHS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaANbl, TOPHbIE MOPOJIbI, IOJE3HbIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

2. Ilnanupyemble pe3yabTaThl 0CBOEHHS Y4eOHOI 0 MpeMeTa,
yueOHOro Kypca

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3YyIbTaThl OCBOEHHUS IPOrPaMMBl OCHOBHOTO OOIIEro 00pa30BaHUA
JIOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATENbHOM €ATEIbHOCTH B
COOTBETCTBUU C  TPAJAULMOHHBIMU  POCCUMCKHUMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpPaBUIaMU U HOpPMaMM NOBEJICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALMN O0YYarOIUXCS.

JIMYHOCTHBIE pEe3yNbTaThl OTPa)Xal0T T'OTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPHEHTALlUH M pacHIMpPEHUE OIbITa JIEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMOTHYEeCKOro BOCIIHMTAHMS:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAU€HUS XHUMHYECKOM HayKH B J>KM3HHU COBPEMEHHOro OOIEeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHOW MH(OpPMALMEH O MEepeoBbIX JOCTUKEHHUAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHpa 1 001IecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEJICTABICHUS] O COLMAJIBbHBIX HOpPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE, =~ KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPHU BHIMOJIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIMOHMMAHUIO M B3aUMOIIOMOIIM B MpOLECCe 3TON y4eOHOH nedATeabHOCTH, TOTOBHOCTH
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OLICHMBAaTh CBOE IIOBEJEHUE M TOCTYNIKM CBOMX TOBApHUINEH C IO3ULUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YY4ETOM OCO3HAHHUs MOCIEACTBUN OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33pPEHUYECKHE  IPEACTABICHHUS O  BEIIECTBE M  XHMHUYECKOW  pEaKLuH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKM M COCTAaBJSAIOLIME OCHOBY JUIS
NOHMMAHUS  CYHIHOCTM HAyYHOW  KapTHMHBI MHpa, [peICTaBiIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHOM Cpenoi, 0 posin
XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIpaBJIICHHbIE Ha IIOJIyYEHHE HOBBIX 3HAHUI MO XHMMHH,
HeoOXoauMble Il OOBSCHEHUS HAOJIOIaeMBbIX MPOLIECCOB U SIBICHUMN, IO3HABATEIILHOM,
UH(POPMALMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCJIC HABBIKOB CAaMOCTOSTEIBHON paboTHI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypOl, NOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBAMHU
UH(POPMALMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYeHHI0 M TMO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMIO, MTPOSKTHONH M MCCIENOBATEIHCKON JIEATEIIFHOCTH, K OCO3HAHHOMY BBIOODPY
HAIPaBIEHHOCTU U YPOBHS 00y4YEeHHUs B IajbHEHILIEM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHUE LEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3[0POBBI 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUH W HEMPUSTHE BPEIHBIX
NpuUBBIYEK (YHOTpPEeONEHUS alKorojs, HAapKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJICHUS
npaBuil 0€30MacHOCTH NpU OOpalleHHH C XUMHYECKUMH BEIIECTBAMU B OBITY M peabHOU
JKU3HHU;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEpPEC K MPAKTUUYECKOMY H3YUEHHUIO MPOoQeccHii U TpyAa pa3iIuyHOro pojia, YBaXXEHHUE K
TpyAy M pe3yibTaTaM TPYIOBOM JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPHUMEHEHUs
OpPEeIMETHBIX 3HAHMW 10 XUMHHU, OCO3HAHHBIM BBIOOP WHIWBUIYaJbHOW TPAEKTOPUU
IPOJIOIDKEHUS 00pa3oBaHUSl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEeH, ycnemHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUM, TOTOBHOCTh aJIallTUPOBATHCA B MPO(decCHOHANBbHON cpere;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHMKY KU3HU Ha 3eMIe,
OCHOBe €€ CyIIeCTBOBaHMs, MOHMMaHHE LIEHHOCTH 3J0pPOBOro M 0€30IacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U ICUXHYECKOMY 37I0pPOBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUII 0€30MacHOTO MOBEAECHUS MU paboTe C BEleCTBaMHU,
a TaK)Ke B CUTYaLUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIO/ICH;

CHOCOOHOCTH NPUMEHSTh 3HAHMA, MOJydaeMble NPU H3YUYEHUM XUMHUH, JUIS peIIeHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, IS TIOBBIICHHS YPOBHS SKOJIOTHYECKON
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa KOJIOTMYECKUX MPOoOJIeM U MyTel UX pelieHus
MOCPEACTBOM METOJIOB XMMMHM, FKOJIOTMUECKOTO MBILUICHUS, YMEHHUSI PyKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN M COLMATIBLHOMN MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampeaMeTHBIX pe3yibTaTOB BBIICISAIOT 3HAYMMBbIE Ui (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAyYHbIE MOHATHUS (3aKOH, TEOpHS, MPUHIMUI, THIOTe3a, (akT, cUCcTEMa,
IpoIiecc, SKCIEPUMEHT U JIPYToe.), KOTOPbIe UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe JEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKAaTHBHbBIE, PETyJSTUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHOM! JeATEIbHOCTH.

ITo3HaBaTe/bHBbIE YHMBepPCcaJIbHbIE YUeOHble AelicTBUS

ba3osrble JJornyeckue 1eHCTBHUA:



YMEHHUSI HCMOJNb30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHMM 3HAHUM:
pacKpblBaTh CMBICI XMUMHMUYECKHUX MOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABJIMBATh B3aUMOCBSA3b C APYTUMH MOHITUSMH), UCTIONB30BATh HOHATHS Ui OOBSCHEHHUS
OTIICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU I KIacCHUPHUKAIUU
XMMHUYECKHX BEIIECTB M XMMUYECKHX PEaKIHii, YCTaHABIMBATH MPUUYNHHO-CIICACTBEHHBIE CBSA3H
MeXy 00BEKTaMH U3YyUeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHusl (MHAYKTUBHBIC, IeYKTUBHbIC,
110 QHAJIOTUH ), I€TaTh BBIBOBI M 3aKIIIOUCHHUS;

YMEHHE MPUMEHTHh B IMpoliecce MO3HAHMs MOHATHS (IIPeAMETHbIE U MeTanpeaMeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, HPeoOpa3OBHIBATH HMIMPOKO
MPUMEHSIEMbIE B XUMHH MOJICJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMH4Yeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakuud — NpU pPElIeHHH Yy4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4Y€TOM OTHX MOJEIbHBIX MPEJICTABICHUNA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
POTHBOPEYHS B U3Y9aEMBIX IPOLIECCAX U SBJICHHSIX.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

YMEHHUE HCIOJIb30BATh MOCTABJICHHBIE BOIMPOCHI B KAa4eCTBE WHCTPYMEHTAa MO3HAHUS, a
Takke B KayecTBE OCHOBBI is (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KICHU;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMH M TPOBEACHHUIO YYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0I0AaTh 32 XOJIOM IPOLECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCIIEIOBaHMS, COCTABIISATh OTYET O POJICTAHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3IMYHBIX BUI0B
1 GOpM IPECTABICHUS, TOYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYISpHAS TUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MocoOus, pecypcbl HMHTepHETa), KPUTUYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4EOHBIX U MO3HABaTEIbHbBIX 3a/1a4
OTIPEeNIeNIEHHOTO THUMA, MPHOOPETEHHE OIbITa B 00JACTH WCIONB30BaHUS WH(OPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJAZIEeHHE KYIbTYpPO aKTUBHOI'O MCIIOJIB30BaHMS PA3TUUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpencTaBICHUS
UHGOpPMALlMM U WUIIOCTPUPOBATH pelllaeMble 3a/lauld HECJIOXKHBIMH CXeMaMH, JHarpaMMaMH,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M HcciaeloBaTenbCKoM
NeSITeIFHOCTH WH(POPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CETBCKOT0 XO35SHUCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaloIIed IPUPOIHON Cpeibl.

KoMMyHUKaTHBHBbIE YHHBepPCaJIbHbIe Y4eOHbI€ el cCTBHA:

yYMEHUs 3agaBaTh BONpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYTHPOBATH CBOM TPEIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS TIPEACTABIISTh MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHLHOMN IEATEIILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaToOB BBIMOJHEHUS XHMHUYECKOTO
IKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOMW IMO3HABATEIHHOW U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
Oo0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE



LITYPMBI», KOOPAUHALIUSA COBMECTHBIX JAEUCTBUM, ONPENEIECHUE KPUTEPUEB MO OLICHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LeNU ACSITeNbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIBHOCTb, BBIOMpAThH
HanOosiee 3¢G(EKTUBHBIE CIIOCOOBI  peIICHHWs Y4YeOHBIX M IMO3HABATENbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM INpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4E€TOM IMIOJIy4eHHsS HOBBIX 3HAHMHA 00 H3y4aeMblX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLIEHUBAThb COOTBETCTBUE IOJIyUEHHOT'O pe3yibTaTa 3asiBICHHOH 1€y,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3a/IaHUM.

INPEJAMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMeTHBIX pPeE3yabTATOB 10 OCBOCHHIO O005S3aTEIbHOIO COAEPIKAHUSA,
YCTAHOBJICHHOTO JaHHOM (enepanbHO pabodell MporpamMMoM, BBIIEISIOT: OCBOCHHBIC
oOydJalolmuMucs Hay4YHble 3HAHHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaMeTHoOW oOnactu «XUMHS», BUIBl JEATEIbHOCTU IO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UMHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYAIIHIX.
K konny oOyueHus B 9 kiacce NpeaMETHbIE pe3ylbTaTbhl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
® DACKpbIBaThb CMBICII OCHOBHBIX XMMMUYECKHUX IIOHSATHI: XUMHUYECKHH JJIEMEHT, aroM,
MOJIEKYJIa, WOH, KAaTHOH, AHUOH, IPOCTOE BEILIECTBO, CII0)KHOE BEILECTBO, BAJEHTHOCTb,
3IEKTPOOTPUIIATENILHOCTh, CTETIEHb OKHUCIICHHUS, XUMHUYecKas peaklus, XUMUYecKas CBs3b,
TEINIOBOH  A(PQEKT peaknuu, MOJIb, MOJSAPHBIA O0BEM, pacTBOp, AJIEKTPOJIHTEHI,
HERJIEKTPOJIUTHIL, FMEKTPOIUTHYECKAS AUCCOIUAIIMS, PEaKIIU HOHHOTO OOMEHa, KaTanu3arop,
XMMHYECKOE paBHOBecHe, oOpaTuMble ¥  HEOOpaTUMbIE PEaKIHH, OKHUCIHTEIBHO-
BOCCTaHOBUTEJIbHbBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBHUTEIb, OKUCICHHE U BOCCTAHOBIICHUE,
aoTponusi, aM(pOTepHOCTh, XMUMUYECKas CBs3b (KOBAJICHTHAs, MOHHAs, METAJUTMYECKas),
KpUCTAJIIMYECKasi PeméTka, KOPpo3usl METaIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON peakiuu,
npeaenbHo gomycrtuMmas koHnenrpanus [1JIK Beniecrsa;

® JILIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHM U MPUMEHSTH 3TU MOHSITHS
IIPY ONMCAHHUU BEUIECTB U UX MPEBpAIlECHU;

® JCIIOJIB30BaTh XMMHUYECKYI0O CHUMBOJIUKY JJISi COCTaBieHUs (OpMyJl BEIECTB M ypaBHEHUH
XUMHUYECKHUX PEAKIIU;

® OMpeAensaTh BAJICHTHOCTb U CTENEHb OKUCICHHMS XUMHYECKHX 3JIEMEHTOB B COEIMHEHUSX
Pa3IUYHOIO COCTaBa, MPUHAJIEHKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHHH MO
dopmynaM, BHMJ XHMHYECKOM CBSI3W (KOBaJEHTHas, MOHHAs, METauIn4yecKas) B
HEOPraHMYECKUX COEJUHEHMSIX, 3apsi MOHA IO XUMHYECKOM (opmyie, XapakTep Cpelsl B
BOJHBIX pAacTBOpaXx HEOPraHMYECKHX COCOUHEHHWM, TUIl KPUCTAJUIMUECKOM pEemETKU
KOHKPETHOI'O BEIIECTBA;

® packpeiBaTh cMmbica llepuoamueckoro 3akona [[. M. MenneneeBa u JA€MOHCTPUPOBATH €TO
MOHMMAaHWE: OMKCHIBATh M XapaKTepHU30BaTh TaOMU4HyIO (opmy lleproamueckoil cucTeMbl
XUMHUYECKHX JJIEMEHTOB: pa3inyaTh TMOHATHS «IJIaBHas mnoarpymma (A-rpynma)» u
«mmobounast moarpymnma (b-rpynma)y, Manbie U 60IbIIHE TEPUOIBI, COOTHOCUTH 0003HAYCHMUS,
KOTOPBIE UMEIOTCSI B MEPUOJUYECKON TaOIHIle, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS
aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB W 3apsja sjpa, O0IIee YHCIO SJICKTPOHOB W
pacmpefieieHue HMX IO DJIIEKTPOHHBIM CIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B
W3MEHEHUW CBOWCTB 2JICMEHTOB M MIX COCIUHEHHUH B MpejesiaX MajbIX MEPHOJIOB U TIIaBHBIX
MOJATPYII ¢ YUETOM CTPOCHUS UX aTOMOB;

® KJIaCCH(HUIIMPOBATh XHMHUYECKUE DJIIEMEHTBHI, HEOPTaHWYECKHE BEIICCTBA, XUMHYCCKHE
peakuu (1Mo YMUCIy M COCTaBy YYAaCTBYIONIMX B PEAKIIUHU BEIIECTB, MO TEIIOBOMY (D deKTy,
M0 U3MEHEHUIO CTETIeHEeH OKUCIEHUS! XUMUYECKUX PJIEMEHTOB);
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XapaKTepu30BaTh (OMUCHIBATh) O0IIME U CHelU(pUUecKe XUMUYECKHE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEIIECTB, IOATBEP)KIAs ONUCAHUE MPUMEPAMU MOJEKYJISIPHBIX W HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLIUM;

COCTAaBJIATh YPABHEHUS DIIEKTPOJUTUYECKON IUCCOLUMALUM KHUCIIOT, IIEJIOYEed U COJIeH,
IOJHBIE W COKpalIEHHbIE YPABHEHUS pPEAKUMH HOHHOIO OOMEHa, YpaBHEHUS peakIHid,
NOJATBEPXKJIAIOLIUX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXAY BELIECTBAMM Pa3IMYHBIX
KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHMCIMTEIbHO-BOCCTAHOBUTENIBHBIX  pEakUuil  IOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLUii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHMS, BO3MOXHOCTH
IIPOTEKAaHUs XMMUUYECKUX MPEBPAILECHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOTO 3JeMEHTa Mo (opMysie COSAMHEHHs, MAacCOBYIO JIOJIIO BEIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIIUY;

coOiroAaTh MpaBuila MOJb30BaHUS XUMUYECKOM MOCYZI0H U J1aOopaTOPHBIM 000PYAOBAHUEM,
a TakKe IpaBWiia OOpalIeHUs C BELIECTBAMHU B COOTBETCTBMM C HWHCTPYKLUUSMHU I10
BBIIIOJIHEHUIO JTAOOPAaTOPHBIX XMMHUYECKMX OIBITOB 110 MOJYYEHHI0 M  COOMPAHUIO
ra3000pa3HBIX BEIIECTB (aAMMHAKa M YTIIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAaKLUMH, IOATBEPKAAOIINE KAueCTBEHHBIM COCTAaB PpAa3JIMYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpPHI-, OpOMUA-, HOAMI-, KapOoHaT-, ¢ocdar-, cunmkar-,
cyibdar-, TUAPOKCUI-HUOHBI, KAaTHOHbl aMMOHHMSI M HOHbl M3YYEHHBIX METaJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIIEPAllMM MBICIUTENBHON JEATEIbHOCTH — aHalu3 M CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIEICTBEHHBIX CBS3EH —
JUIsL MU3YYEHHs CBOMCTB BEUIECTB M XHMMHUYECKUX PEAKIMM, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAOIIOJCHUE, H3MEPEHHE, MOJEIUPOBaHMUE, SKCIEPUMEHT (peajbHbll U
MBICJICHHBIN ).



3. Temarnueckoe IJIAHUPOBAHUE

DJIeKTPOHHbIE
Ne i/ Tema ypoka (uu¢posBbie)
o0pa3oBaTte/ibHbIE
pecypcbl
1 [Tepuonuueckuii 3akoH. [lepuoauueckas cuctemMa XuMHIECKUX 31eMeHToB J[. U. Poccuiickas
MeHnneneeBa 3JIEKTPOHHAs IKOJIA,
5 3aKOHOMEPHOCTH B U3BMEHEHHUH CBONCTB XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX Skysmart
MEepUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB
Bupl XMMUYeCKOM CBS3U U TUIIBI KPUCTAIUNIMUECKUX PEIIETOK
5 KonTponbnas padora Nel no teme «lloBropenue u yriydieHue 3HaHUH OCHOBHBIX
pa3zenoB Kypca 8 Kiaccay
6 Knaccudukanms XuMruuecKiux peakiyil mo pa3aTudHbIM MPU3HAKaM
7 [ToHsTHE O CKOPOCTH XUMUYECKOUN peakuu. [IoHATHE O TOMOTE€HHBIX U
TeTEePOre€HHBIX PEAKLIMIX
8 [TonsiTne 0 XMMUYECKOM paBHOBECHHU. DaKTOPHI, BIUSIONIME HA CKOPOCTh
XUMHUYECKON PEAKIMU U MOJIOKEHUE XUMHUYECKOTO pPaBHOBECHS
9 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN
10 Teopus anexkTponuTHueckoi nucconuanuu. CUIbHBIC U ClIa0ble DIEKTPOIUTHI
11 HoHHbIe ypaBHEHHUS peakui
12 XUMHUYECKHE CBOMCTBA KHCIOT U OCHOBAaHUH B CBETE MPEICTaBICHHUH 00
AJIEKTPOJIUTUYECKON AUCCOLUALINI
13 XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEACTABIECHUN 00 dNMEKTPOIUTHUECKOM
JHUCCOLIUAIN
14 [TonsiTe 0 TUIPONU3E CoNeit
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15 O06o01ieHne 1 cucTeMaTu3aus 3HaHUK

16 [TpakTuueckas pabota Ne 1. «PerieHne 3KCIepUMEHTATBHBIX 321249

17 Kontponbras padota No2 o TemMe «JIeKTpOIMTHYECKAs TUCCOLIUAIIHSL.
XUMUYECKUE PEeaKlIUU B PACTBOPAX»

18 OOm1ast XxapaKTEepUCTHKA TAJIOTeHOB. XMMHUYECKHE CBOMCTBA Ha IIPUMEpE XJIopa

19 Xnoposogopon. ConsiHas KUCIOTa, XUMUYECKHE CBOWCTBA, TIOJyYEHHE,
IIPUMEHEHNE

20 [IpakTuueckas padorta Ne 2 no teme «llomydeHne constHON KUCIOTHI, U3Y4eHUE €€
CBOMCTB»

21 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX PEAKIMM, €CJIM OJIMH U3 PEareHTOB J1aH
B U30BITKE

22 O6mas xapakrepuctuka 31eMeHToB VIA-rpynmsl

93 AnnotponHbie Moaupukanuu cepbl. HaxoxaeHue cepsl U €€ coeIMHEHUN B
IpUpoe. XMMHUYECKHE CBONCTBA CEPBI

24 CepoBoopoi, cTpoeHue, GpU3nYecKue 1 XUMHUYECKHE CBONCTBA

o5 Oxcunpl cepbl. CepHast KMCI0Ta, (PU3NYECKHEe U XUMUUECKUE CBOMCTBA,
IIPUMEHEHNE
XUMHUECKUE PeaKIMH, JIeXKAIIHe B OCHOBE MPOMBIIIIEHHOTO CIIOcO0a MOIyYeHHs

26 CEPHOI KUCJIOTBL. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl COEAUHEHUSIMU
cepbl

27 Brruncnenue MaccoBoi 1011 BEIXOAa MPOAYKTA PEAKIIUU

78 OOm1ast xapakTepucTHKa 31eMeHTOB VA-rpynnbl. A30T, paclipocTpaHeHue B
npupoae, GpuznyecKkrue 1 XuMUYecKre CBONCTBa

29 AMMHaK, ero pu3nYeckue 1 XMMUUYECKHE CBOMCTBA, MOJIyueHHE U IPUMEHEHUE

30 [IpaxTuueckas padora Ne 3 o teme «llomyuenune ammuaka, U3ydeHue ero
CBOMCTB»

31 A3OTHast KUCJIOTa, € PU3NUecKue U XMMUYEeCKUEe CBOUCTBA
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Hcnonn3oBanue HUTPATOB U coJieil aMMOHHS B Ka4ECTBE MHHCPAJIBbHBIX

32 ynoOpeHuil. XuMHU4ecKoe 3arpsi3HeHUE OKpY Karollel cpeibl COeAMHEHUSIMU a30Ta

33 ®ocdop. Oxeun pocdopa (V) u dpochopHas kucnora, pusnyeckrue 1 XUMUIECKHE
CBOMCTBA, IIOJIy4CHUE

34 Hcnonb3oBanue GpochaToB B KaUECTBE MUHEPAIbHBIX yI0OpEeHUH. 3arpsi3HeHue
MPUPOIHOM cpenbl hochaTaMu

35 VYraepon, pacpocTpaHeHue B Ipupoje, (pu3ndeckue 1 XuMUYECKHe CBOMCTBa

36 Oxcunpl yriaepoaa, ux Gpu3ndecKkue 1 XMMUIECKHEe CBOMCTBA. DKOJIOTHIECKHE
npo0IieMbl, CBsi3aHHbIC ¢ OKcuaoM yriepona (1V)

37 VYronbHas KUCHOTA U €€ CONn

38 [IpakTnueckas padora Ne 4 no reme "lloayueHue yriekuciaoro rasa.
KadecTtBeHHas peakiius Ha kKapOoHAT-HOH"

39 [lepBoHayasibHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSAX
yriepoja

40 Kpemnnii u ero coennHeHust

41 [IpakTuueckas padora Ne 5. Pemienune skciepuMeHTaNbHBIX 33]1a4 10 TEME
«Baxkneline HeMeTalIbl U UX COSTUHEHUS»

42 KonTponbnas padora Ne3 no teme «BaxHeilye HeMeTalIbl U X COEIUHEHUS
OO1m1ast xapakTepUCTHKA XUMUUYECKHX 3JIEMEHTOB — MeTaJuI0B. MeTaynyeckast

43 CBSI3b M METAJTMUECKas KpUcTaJuInyeckas pemérka. Puzndeckrue CBOUCTBA
METaJIOB

44 XHWMHYECKUE CBOMCTBA METAJIOB. DIIEKTPOXUMHUYECKUI PsiJl HAIPSKEHUM
METaJIOB

45 O6mue cnocoObl nonydeHus: MmetauioB. CruiaBel. Beuncienus no ypaBHeHUSIM
XUMHUYECKHUX PEaKIIM, €CIIM OJIUH U3 PEareHTOB COAEPIKUT MPUMECH

46 [TonsTHE O KOPPO3UH METATIIOB

47 [IlemouHbIC METAJIIBI
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48

Oxcupl U TUIPOKCHIBI HATPUS U Kallus

49 [I{enoyHO3eMENIBbHBIC METAIIBI — KAIBIIMN U MarHui

50 Baxueiinine coequHEeHU KaJIblUI

51 O06001IeHNEe U CUCTEMATU3aIMs 3HAHUI

52 JKécTkoCcTh BOJIBI M CTIOCOOBI €€ YCTpaHCHHS

53 [IpakTuyeckas padora Ne 6 o Teme "YKECTKOCTb BOJIBI U METO/IbI €€ yCcTpaHeHHs "

54 AJIFOMUHMI

55 AMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHIA

56 XKenezo

57 Oxcupl, ruapokcusl u conu sxenesa (1) u xenesa (111)

58 O06001IeHNEe U CUCTEMATU3aIMs 3HAHUIM

59 [IpakTnueckas padota Ne 7. PemieHue sKkCiepuMeHTAIbHBIX 33/1a4 10 TEMe
«BaxHennme MeTaTbl ¥ X COSIMHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKLUi, €ClIi OJIMH U3 PeareHTOB JaH

60 B U30BITKE WM COJEP>KUT MPUMECH. BBIUUCIEHNS MacCOBOM JJOTU BBIXO0/1a
MPOJYKTa peaKiuu

61 O06o001IeHNEe U CUCTEMAaTU3aIMs 3HAHHUH

62 KonTponbnas pabota Ne4 mo teme «BaxHei1ne MeTalljIbl U UX COSTUHEHUS»

63 BemecTBa 1 MaTepuaisl B MOBCEHEBHOMN )KH3HU YEIIOBEKA

64 XHWMHMUYECKOE 3arpsA3HEHNE OKPYKAOIIEH Cpebl

65 Ponb xumMun B perieHnH dKOJIOTHUECKUX PodIeM

66 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHHA

67 PesepBHrIil ypok. O000IIEeHHE U CUCTeMATHU3AIIHS] 3HAHHHA

68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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