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[Iporpamma no XMMHUM Ha YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHMs COCTABIICHA
Ha ocHoBe TpeboBanuii PI'OC OOO wu denepanbHOil paboyell MpPoOrpaMMbl
BOCTIMTAHUS.

COAEPKXAHUE OBYYUEHUA

8 KIIACC

IlepBoHayabHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wu BemecTBa. Pu3nyeckre CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemecTB. [loHsTHE O MeTOMaxX MO3HAHUSA B XMUMHUHU. YHCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAsE aTOMHas —Macca.
OTHOcuTenbHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMUYECKOro AJIEMEHTa B
COCTMHEHUHU.

KonuuectBo BemectBa. Monbs. MomsipHasi Macca. B3auMocBs3b KOIMYECTBa,
Macchl U YHCIIa CTPYKTYPHBIX €IMHHUIl BemiectBa. Pacu€tel mo dopmynam
XUMHYECKUX COSTUHEHUH.

Ouznyeckue U XUMUYECKUE SIBICHUS. XUMUYECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeTMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUTaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCALMs BOAbI) U XUMHYECKHX (FOPEHHE CBEYH, MPOKAJIUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIOTOW) SIBJICHUHN, HaOIIOJICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwusi, pa3loKeHHUE THAPOKCHUIA
meau (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pactBopoM conn menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHUs CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpoBaHUE,
BBIIApUBAHUE, NUCTHWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOIIOJEHWE W  ONHCAHUE  PE3yJbTAaTOB  IPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIeHd MOJEKY
(1apocTep>KHEBBIX ).



BaxxHeiilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucimopon — 3iaeMeHT U mpocToe
BemiecTBo. HaxokaeHue kucimopoaa B mpuponae, (puanueckue M XUMHUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl
MOJIy4YeHUsT KUCIOpoJa B Ja0OpaTopuu H  NPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(pUKALMS KUCIOPOIa.

TeroBoit >P(GeKT XUMUYECKON pPEeaKUUU, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJIEHUE MapHUKOBOTO 3 (exTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — anemeHT M mpocroe BemiectBo. Haxoknenuwe Bopopona B
npupojse, ¢GU3MYECKHe ¢ XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nosryyeHust. Kuciaotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis1 BEIlIeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUA.
Ponb pacTBOpOB B mpupoJie U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuabl. Krnaccudukamms
OKCUJOB:  coyieoOpa3syromniye  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcuaoB. Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W  HEPACTBOPHUMbIE
ocHoBaHus. HomeHknatypa ocHoBaHuii. PU3UYECKHME U XHMHUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukamnus kucinor. Homenknarypa kucinor. Ousudeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa cosneil. @u3nM4ecKue U XMMHUYECKUE CBOWCTBA COJIEH.
[Tomydenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4YECTBEHHOE ONPEAEIIEHNUE COJCPKAHUS KUCIOPOJa B BO3AYyXE, OIYUYCHHUE,
coOupaHue, paclo3HaBaHWE M W3YyUYEHHE CBOWCTB KHUCJIOpOAa, HAOIIOJeHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHME C oOpas3laMi OKCHIAOB U
ONMCAHWE WX CBOWCTB, IOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTere Bomopona ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIOB), HAOJIOAEeHUE 00pa3OB BEIECTB



KOJMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW PaCTBOPEHHUSI BEUIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBJIECHHUE PACTBOPOB C OMPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACUCTBUE BOABI C METAIIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIOJB30BaHUE  BUICOMATEPHUATIOB),
uccienoBaHue OoOpas3llOB  HEOPraHMYECKUX BEIIECTB  PAa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuga meau (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJllaMH, PEaKUU{d HEUTpaJIu3aluy, I0Jy4eHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM U3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 3ajlady 1o TeMe «BakHelnine KiIacCchl HEOPraHMYEeCKHUX
COCIMHEHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUT

[lepBble TOMBITKH KIaCCU(MHUKAIUM XUMUYECKUX dJeMeHTOB. [loHsTue o
rpynmnax CXOJHBIX JJEMEHTOB (LIECTOYHbICE U IIEJIOYHO3EMEIbHBIE METAJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpHOIHAsA  (QOpPMBI
[Tepunonuueckoit cucrtembl xumuueckux anemMeHToB . M. Menneneea. [lepuoabl
u rpynnbl. PU3NYECKHII CMBICI NOPSAKOBOTO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04ueK aroMoB TepBbIX 20 XMMHYECKUX  DJIECMEHTOB
ITepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajudyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB I10 IPyNHIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUAX
AJIEMEHTOB Il pa3BUTHS Hayku W mpaktuku. JI. WM. MenneneeB — y4y€Hbld U
rpaXkJIaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIpPHAsi) CBSI3b.
DNEKTPOOTPUIIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okucaeHus u BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHue oO0pa3lioB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,



WUTIOCTPUPYIOIIUX —~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3aoKeHUs, COCTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMUHA B 8 Kjacce
OCYIIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSITHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKaIusi, TEPUOJUYHOCTh, HAOIIOJEHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, GU3UYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIAaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

Ilepuonguueckuii 3akoH. Ileproanueckas cucteMa XUMHUECKUX AJIEMEHTOB /I.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHUs U UX
COEMHEHUII B COOTBETCTBHUM C IIOJOKEHUEM »3JieMeHTOB B llepuonnueckoi
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYeCKUX PeaKIuid M0 pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PQeKTy, o
M3MEHEHUIO CTENIEHEHW OKHCIIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKli, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [IonsTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,



BJIIMAIOIIKMC Ha CKOPOCTH XUMHUYECKOU p€akunnu H II0JOXKCHHUC XHMHYCCKOIO

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ~ PEaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHON  PEaKIIMH. CocraBineHnue  ypaBHEHMI

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMAd €  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumudeckoi cBsizu. Crenenn auccoruanuu. CUiabHbIE U CIadble dJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS pEeaKIIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakiuuil. CBOWCTBA KHUCIIOT,
OCHOBaHUW W COJIe B CBET€ TMPEJCTABICHUNH 00 DJIEKTPOJIUTUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICNISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xmopuma HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKIu
OT BO3JEHUCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpOB BEMIECTB, IMpollecca JHUCCOIMALMM KHUCIOT, IIeJIoYed U  coJien
(BO3MOKHO  WCHOJIb30BAaHWE BHJIEO MaTE€pUaJiOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKaHUS  peakuuid HOHHOrO  oOMeHa
(oOpazoBaHme ocajka, BBIJICJICHHE Ta3a, oO0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakMu pas3joKEHUs, COCUHEHUS), PACIIO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbI0 KA4YECTBEHHBIX pEaKlMii HAa  HOHBI, pEIICHHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTanibl M UX COeIMHEHUS

OO6miass XapakTepucTHKa TrajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTeNeHH OKucieHus. CTpoeHue W (PU3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa NpUMEpe  XJopa
(B3auMOJIECTBHE C METAJUIaMH, HEMETaJlJlaMH, Iejdo4amMu). XJIOPOBOJAOPOI.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJopa W XJIOPOBOJAOPOJIa HA OpPraHU3M 4YeJIOBeKa. BaxkHeuue XJIOpUAbI U UX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka »meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbBIC CTEMeHH OKHcIIeHWsA. CTpoeHHWe W (U3MYECKHE CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
u cepbl. XuMuueckue cpoiicTBa cepbl. CepoBoaopoa, cTpoeHue, (U3MYECKHe U
XUMHUYECKHE CBOMCTBA. OKCHIIBI CEPhl KaK MPEACTABUTEIN KHUCJIOTHBIX OKCHJIOB.



CepHast kuciora, (Qusnueckue U XUMHUYECKHME CBOMCTBa (00IIHME Kak
MpEeACTaBUTENsl Kjacca KHCIOT U chneuuduueckue). XUMUYECKUE PpEeaKIuH,
JeXalllue B OCHOBE MMPOMBIIUIEHHOIO CHOCO0a MOJYyYEHUsI CEPHOM KHCIIOTHI.
IIpumenenue cepHoi KUca0Thl. CONMM CEpHOM KUCIOTHI, KAYECTBEHHAS peaKkuus Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPAILCHHUS.

O6mas xapakrepuctuka 31aeMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTETIEHH OKUCIEHHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
¢usznueckre U XuMuyeckue cBoiictea. KpyrosopotT azora B nmpupojae. AMMHaK, €ro
¢u3znueckre U XMMUYECKUE CBOMCTBA, MOJyyeHue u npuMenenue. Conu aMMOHUS,
ux (U3NYECKUE U XUMUUECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ TOoJydeHue, (PU3NYecKre U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak TMpEACTaBUTENs Kilacca KUCIOT M crHeluduyueckKue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKalolel cpeibl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
aloTponHeie Moaudukanuu (Gochopa, GUMUECKHE MU XUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKie U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJIEHUs.  YTJIEpoJ,  aJUIOTPOITHBIE
Moau(UKALMK, PACIpPOCTPaHEHHE B TMpuponue, (HUIUUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriaepoaa, ux
duznueckne MW XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHUE W TpPUMEHEHHE. DKOJIOTMYeCKHUe MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a T100anbHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONH, NX (PU3HUYCCKUE U XMMHUYCCKHUE CBOMCTRBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35IUCTBE.

[lepBoHaYambHBIC TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs KUCJIOTA).
[IpupogHble HMCTOYHWKK YTIAEBOAOPONOB (yroyib, NPUPOAHBIA Ta3, He(DTh),
MPOIYKTHI WX TmepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONMOTUYECKH BaXKHBIX BEIIECTBAX: )KUpPAX, OENKaX, YriIeBoJax — U UX
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUN.



KpeMHuii, ero ¢usnueckue M XUMHYECKHE CBOWICTBA, IOJYy4YEHHUE H
npumenenne. CoenuHeHus KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcune kpemuus (1V) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobieMbl 0€30MacHOTO HCIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEICHUE KAUeCTBEHHBIX PEAKIUA Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpakaronue (PU3NUECKUe M XUMHUYECKHE CBONCTBA
rajoreHoB M WX COCAMHEHUM (BO3MOXXHO WCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMu XJOpHuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcOoeQUHEHMSIMHU  (BO3MOXHO  HCIOJB30BaHUE
BUJIeOMAaTepraoB), HaOJIOICHUE TIpoIiecca OOYTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakinK Ha Cynbdar-
MOH W HaOJIOJICHHE Mpu3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMaTepraaoB), oOpa3amMu a3oTHBIX U (PocPOpHBIX ya0OpeHUid, MOTydeHHE,
coOupaHue, pacro3HaBaHWE U M3YYEHHE CBOWCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHHUA U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpEmETOK anMasza, rpadura, (QyuiepeHa, O3HAKOMJICHHE C
IpOIECCOM  aACOPOIMM  PAaCTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJy4YeHUe, COOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJECHNE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT W
CWIMKAT-UOHbBl W HW3yYE€HHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHHE C
MPOAYKIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBbHBIX
3a7a4 1o teMe «BaxkHenmmne HeMeTaaIbl U UX COCAUHECHUS».

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
nx nosioxeHus B llepmoamueckon cucreme xumuyeckux diemeHtoB J[. .
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTanueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAIMYecKass  pemérka.  DJNEKTPOXUMHUYECKUH  psif
HaMpsHKeHU MeTamnoB. dusnyeckne 1 XMMUYECKHe CBOMCTBA MeTauioB. O0rue
crocoObl mosyyeHus MeTawioB. [loHATHE O KOPpO3UM METAIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYTyH, AIOPATIOMUHHM,
OpoH3a) U X MPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.



[Ilenounble MeTawibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUYECKUX
anementoB JI. M. MeHneneeBa, CTpO€HHUE UMX aTOMOB, HAXOXJIEHUE B NPUPOIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabl U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COCMHECHUN.

IllenoyHO3eMENBHBIE METAJUIBI MAarHMd W KalbLMK: TOJOXCHHE B
Ilepuonnueckor cucrteMe xuMudeckux diiemeHtoB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
U Kanplivsa. BakHeimme coeauHEHUs Kaiublius (OKCHJ, THAPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANIOMUHMI: MIOJIO)KEeHUE B [leproanueckoi cucteMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszndeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHBIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Keneso: monoxenue B [lepuoguueckon CUCTEME XUMHUYECKUX DJIIEMEHTOB /I,
N. MenaeneeBa, CTpOE€HHE aToMa, HAaXOXJEeHUE B mnpupone. Duzndeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOpasllaMi METAJIOB W CIUIABOB, HX (DU3UUECKUMU
CBOICTBaMH, H3yUY€HHE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUsI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS XKejle3a B KUCIOPOJe
(BO3MOKHO  HCNOJB30BAaHUE  BUJAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MIPOLIECCOB OKPAIIMBAHHUS
IJJAaMEHH MOHAaMU HATpHsl, Kalusd U Kalblus (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBONCTB THAPOKCHU/IA ATIOMUHHMS
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIEPUMEHTAIIbHBIX 3a]1a4 0 TeMe «BakHeunmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIAs cpeaa

BemecTtBa m Marepuasibl B MOBCEJHEBHOM KW3HM YeEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (MpeaenbHas TOmycTHUMast
KOHIIeHTpanus Beuects, nainee — [1/IK). Ponp xumMuun B pemieHnn 3KOJI0TMYeCKUX
poOJieM.

Xumuueckuit IKCnepumenm:



u3y4yeHue oOpa3lioB MATEepUaloB (CTEKJIO, CIIaBbl METAJJIOB, NOJUMEPHBIE
MaTepHabl).

Mescnpeomemmunie ceazu

Peanuzanus MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO01mMe ecTecTBEHHO-HAYYHBbIE MOHATHS: HAy4yHBIM (DaKT, rumoresa, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJIMYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIHMPOBAHUE, H3MEPEHHE, MOJIeNb, SBJICHUE, TAPHUKOBBIN
3 PeKT, TeXHOJIOTHUSI, MAaTEPUAIIBI.

®uzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIUJ,
U30TOMbI, PaJHMOAKTUBHOCTb, MOJIEKYJA, JJEKTPUUECKUH 3aps]l, MPOBOJHUKH,
NOJYIPOBOAHUKH, JTUIIEKTPUKH, (POTORIEMEHT, BEHIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
peméTka, cruiaBbl, (PU3MUYECKUE BEIWYUHBI, CIMHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢dortocunres, npixanue, O6mocdepa, PKOCUCTEMA, MUHEPAIbHBIC
yII0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIE BEIIECTRA.

['eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMHA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeJuI0, TMOHMMaHWs 3HAYCHHS XUMHUUYECKONM HayKH B JXKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUiIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUWE M TMOCTYNKH CBOMX TOBapuIIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJII TIOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOTUMBIE i OOBSICHEHHS HaOII0IaeMbIX TMPOIECCOB M SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOT'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TNPUMCHEHUS TPEIAMETHBIX 3HAHWUW TI0 XUMHH, OCO3HAHHBIA BBIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPelIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MUecCKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOJEHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peILIeHUs 3a/1a4, CBA3AHHBIX C OKPYIKAIOIIEH NPUPOIHOU CPEOH, JJIsI MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIINAI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPhIC
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE OOECHeYnBalOT (POPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMW: PAaCKPBIBATh CMBICI XMUMHUYECKUX TMOHATUN (BBIACTSATH UX XapaKTEepPHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU sl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIIH, UCIIOIb3YEeMbIe B XUMHUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peaKiMu — MpU pelieHUH y4eOHO-TT03HaBaTEeNIbHBIX 33714, C YUYETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHNE OMbITa MO IUJIAHUPOBAHHWIO, OPTaHHW3allMd W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ uHpopMmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
mocoOus, pecypcsl WHTepHeTa), KPUTUYECKH OIICHWBATH MPOTHBOPECUYMUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHUs ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTHBHBIE YHMBepcaibHbIe YUeOHbIe 1elCTBUA:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OINpEAEICHUE KPUTEpPUEB [0 OIEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee d(pPeKTUBHBIE CITOCOOBI pelIeHUsT y4eOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IIOJIyYEHHOIO pPE3yJIbTaTa 3asBJICHHON LEIU, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanbHON paboueil mporpaMMon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMEChH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPHUIATEILHOCTh, CTEIECHDb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKas CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH NOHITUS [IPU ONUCAHUH BELIECTB U X MPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
IPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COEAUHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX mnojioxkeHus B Ilepuogumueckoii cucreme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3iuyaTh MOHITUS  «TJIaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00llee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, 0 TEII0BOMY 3 DexTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHWMHUYECKUX MPEBpPALICHUNA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PaCIIO3HABAHUIO PACTBOPOB WIEIOYEH U KUCIOT C IIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHITHH: XUMUUYECKUM
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, AJEKTPOJIMTHYECKAs JHUCCOLUALMS, PEAKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amiotponusi, aMmGpOTEPHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAs, MOHHAS,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
NPUMEHSATH T MOHITHUS NMPU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUN;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAMJICKHOCTh BEHIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyarh TOHATUS «rJaBHas mnoxarpymnmna (A-rpynma)y U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpefielieHie HMX TI0 DJICKTPOHHBIM  CIIOSIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YHCIy M COCTAaBY YYACTBYIOLIUX B pEaKUUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUM COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TCeHETUYECKON CBSA3M MEXK/y BEIIECTBAMH PA3IMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHHS XHMHUUYECKHUX TMPEBPALICHUA B pa3IMUHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCyAoM U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKA U YIIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpaX HEOPraHUYECKHUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tousitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa. Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 anemeHToB |VA-rpynnsl. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpyskamomas cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

IIo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNUYCCKHUEC ITOHATUS)

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHI: aToM,
MOJIEKYJIa, XHUMHUYECKHH DJEMEHT, IPOCTOE BEMIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTENIbHAS aTOMHAsi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JIOJS XHMHYECKOTO
JJIEMEHTa B COEAMHEHUHU, MOJISIPHBIM O0OBEM, XMMHUYECKas peakius,
KIIaCCU(UKAIIUSA  PEAKIHMA:  PeakIuud  COCOUHCHHS,  PCaKIuu
pa3OKEHUs, pEaKIMH 3aMEIIeHHUs, peakIud OOMeHa, 9K30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBop,

MaccoBasi 10J1s1 BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWMHWYCCKUX MMOHATHH H

OPUMCHATH O3TU NOHATHUA IMPH OIIMCAaHNU BEHICCTB U UX npeBpameHHfI

1.3

HCIIOJIB30BaTh XHUMHNYCCKYI0O CHMBOJIMKY MJIsI COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPaHCHUMA MacCChbI BCIIECTB,
IIOCTOSAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOI'O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

1.6

KJ'IaCCI/I(bI/II_[I/IpOBaTb XUMHUUYCCKUC PCAKIHH (HO Yucily Hu COCTaBy

Y4YacCTBYIOIIMX B peaKI1H BELIECTB, 110 TEIJI0BOMY 3 (deKTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJSAPHYHO W MOJIIPDHYIO MacCChI

BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO JOJIIO XUMHUYCCKOI'O 3JICMEHTA IIO (I)opMyne

COCIMHEHMS,

1.9

BBIYUCIISITh MAaCCOBYHO JOJIFO BEIICCTBA B paCTBOPC




1.10

MPUMEHATh €CTECTBEHHOHAYYHBIC METOJIbI TIO3HAHMS — HAOJNIO/ICHUE,
W3MEpPEeHue,  MOJCIMPOBAHME,  IKCHEPUMEHT  (peaJibHbIH U

MBICJIEHHBIH)

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PacCKpbeIBaTb CMBICI OCHOBHBIX XHUMHUUYCCKUX TTIOHSTHIH: OKCHunI,

KncCJj0Ta, OCHOBaHHEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCTL BCHICCTB K OHp@I[@JIéHHOMy KJIaCcCy

coeMHeHu! 1no popmMynaam

2.3

KJIacCU(PHUITMPOBATh HEOPTAaHMYECKUE BEIECTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XWMUYECKHE CBOICTBa
BEILLECTB PA3JIMYHBIX KIJIACCOB, MOATBEpXKJasi ONHCAaHUE NpUMEpaMU

MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXHOCTH MPOTCKAHUA XHUMHYCCKUX

HpeBpaI]_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

ClIeZIoBaTh MpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
7ab0paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaICHUS C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYCHHIO M COOMpPAHUIO
ra3zoo00pa3HbIX BEMECTB (BOJAOpOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOpPOB C ONpEIeNEHHOM MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATh U MPOBOIUTH XUMUYECKUE IKCIIEPUMEHTBI T10
paclo3HaBaHWIO PACTBOPOB IMIEIIOYEH M KHCIOT C TOMOIIBIO

WHIUKATOPOB (JIaKMYC, (heHOI(PTaNICHH, METHIIOPAHK U JPYTHE)

2.7

IIPOBOAUTD paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH p€akuuun

Ilo Tteme: «llepuomuueckuit 3axkoH u Ilepumoanyeckas cucrema
xumuueckux sneMeHToB JI. M. MennaeneeBa. CTpoeHHE aTOMOB.

Xumunaeckas cBsi3b. OKHCINTENFHO-BOCCTAHOBHUTEIHLHBIE PCaKIuu»

3.1

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion aToMa, aTOMHasid 0p6I/ITaJ'IB, paaunyc aroma,
XUMHUYCCKas CBA3b, IOJKIpPHAA W HCHOJAPHASA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIIBHOCTh, HOHHAaA CBsA3b, HWOH, KaTUOH, A4aHHOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(l)I/ILII/IpOBaTL XUMHNYECCKHUEC 3JICMCHTHI




3.3

ONMCBHIBATh U XapakTepu3oBaTh TabnuuHyro ¢Gopmy Ilepmonmueckoit
CUCTEMBl XMMMUECKHUX D3JEMEHTOB: pa3iu4aTh IIOHATUS «IJIaBHAs
noarpynna (Arpynma)» u «mobounas mnoxarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE» Nepruoabl

3.4

packpsiBaTh cmbich Ilepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HCpI/IOI[PIquKOﬁ 3aBICHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIEMCHTOB OT HX IIOJIOKCHUA B Hepnom&qecxoﬁ

CHUCTEMCEC

3.5

COOTHOCUTh  00O3HAueHus, KOTOpbIE HMEITCI B  Tabiuue
«Ilepnoguyeckass  cucreMa  XMUMHYECKMX  snemeHtoB  JI.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMUYECKUX DJEMEHTOB (CocTaB M 3apsp sjapa, oOluee YuCio

ANIEKTPOHOB U pacnpeeNieHHue X MO AIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUSA DJIEMCHTOB B 6I/IHapHI)IX

COEIUHEHUIX

3.7

OTIPENeNIATh BUJ XHMHUYECKON CBsI3UM (KOBaJeHTHas W HOHHAas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1

Ilo Teme: «BeniecTBo 1 XUMHYECKast pEaKkuus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TMOHSATUI: pacTBop,
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, ANEKTPOIUTHYECKAs TUCCOLUAINA,
peakui MOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTUMBbIe peaxiuu,
OKHCITUTEIbHOBOCCTAHOBUTEIbHBIE peakuuu, OKHUCJIHTETb,
BOCCTAHOBUTEb, OKHCIEHHME W BOCCTaHOBJIEHHME, aJUIOTPOIHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBsI3b  (KOBalICHTHAas, HOHHa,
METaJlIN4ecKasi), KpUCTAIJIMYecCKas pemérka, CIUIaBbl, CKOpPOCTb

XUMHUYECKOU pCaKkuuun

1.2

HWIUTIOCTPpUPOBATL B3aMMOCBSA3b OCHOBHBIX XHMHYCCKHUX MOHATUN U

NPUMCHATH 3TU IOHATUA ITPHU OIITMCAHNUU BCHICCTB U UX HpeBpaH_ICHI/Iﬁ




1.3

COCTaBJIATh yYPaBHEHUS 3JIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIEJI0Yel U COJIEH, IOJHBIE U COKPAIIEHHBIC YPABHEHHUs pEaKLMH

HOHHOI'O 0OMeHa

1.4

PaCKpbhIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

HOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajgaHca ITUX peaKLUi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUYECKOU PEaKIINU

Ilo Temam: «Hemertamnspl M UX coeauHeHUs» U «MeTaUibl U HX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) O0IIME U CHEIMPUUECKNE XUMUUECKHE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHMCAHUE
MIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHUM COOTBETCTBYIOLIUX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPABHEHUS PEAKIU, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

TeHETHUYECKO CBSA3H MCKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXXHOCTH MPOTECKAHUA XUMHYCCKUX npeBpameHI/Iﬁ B pPa3JIMYHBIX

YCIOBUAX

2.4

ClIeZIoBaTh TpaBHJAM  TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
7a0b0paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJIYYCHHUIO U COOMPAHHUIO

ra3o000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIUH, IOJITBEPXKIAIONIME KAYeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIICCTB: pPaCIO3HABATh OMNBITHBIM MYTEM  XJIOPHI-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHMS, MOHBI W3YyYCHHBIX METAJLJIOB,

IMPUCYTCTBYIOIHEC B BOOAHBIX pACTBOPAX HCOPIraHNYCCKUX BCUICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

PaCKpbIBaATb  CMBICJI OCHOBHBIX XHMHYCCKHUX TTOHSATHM: HI[K

BCIICCTBA; KOPPO3Us METAIIIIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICJIUTEIbHON JI€ITENbHOCTH —
aHaJIM3 W CHHTC3, CpPABHCHUC, 0606H_IGHI/IC, CHUCTCMATHU3allHuIO,
BBIABJICHHUC TMPUYUHHO-CIICACTBCHHBIX CBsA3ell — s HN3YUCHUA

CBOMCTB BEIIECTB U XUMHUYECKHX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC




METOJbI TO3HAHUS — HAONIOJEHUE, W3MEPEHUE, MOJCITUPOBaHNE,

SKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN )




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHHM B KM3HM Ye€IOBEKA. XHUMHUSA B CHUCTEME HayK.
Tena m BemiectBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe O METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeieHus: cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuyeckne dieMeHThbl. CHMBOJB  XUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkHbIe BelecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OtHocuTenbHas MOJIEKYIIIpHAs Macca. MaccoBas oIl XMMHYECKOTO 2JIEMEHTa

B COCIMHCHUHN

1.5

KonunuectBo BemectBa. Monb. MousipHast Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl U 4YHClIa CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKUE SBICHHS. XHUMUYECKass peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHUs MaccChl BEUIeCTB. XuMuueckue ypapHeHus. Kinaccudukanus

XMUMHUYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYI0M, C TIPaBUIIAMHU
paboThl B JabopaTopur W npuéMamMM oOpalieHus C  J1abopaTOPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIUCAaHUE (U3MUYECKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KHIICHUE W KOHJCHCAIIMS BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, NPOKAIMBAHHE MEIHOH  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE
ruapokcuaa Meau(ll) mpu HarpeBaHMH, B3aUMOJICHCTBHE XKelle3a C pacTBOPOM
conmu meau(ll), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIBI0 MarHUTa,

¢wIbTpOBaHUe, BBIAPUBAHUE, AUCTHIULALUSA, Xpomarorpadus), mpoBeaeHUE




OYUCTKH HOBapeHHOﬁ COJIH, Ha6JIIOIIeHI/I€ " OIIMCaHUC PE3YJIbTATOB MMPOBCACHHUA
OIIbITa, WJUIIOCTPUPYIOLIECTO 3daKOH COXpPAaHCHUSA MACChbl, CO3JaHUC MOJeIeH

MOJIEKYJ (I1apOCTEPHKHEBBIX)

Baxwueline npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — amemMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, GU3NYecKrne W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. IIpumenenue kuciopona. CrocoObl
MOJy4eHHUs KHCIOpoAa B JabopaTopuu ¥ NPOMBIIUIEHHOCTH. Kpyrosopot

KHcopoa B mpupoae. O30H — alioTponHast MoAU(UKALMS KUCIOpoaa

2.2

TemnoBoil a3pPexT XuMHUUEeCKol peakluu, TEPMOXUMHUECKUE YPaBHEHHUS, 3K30-
U SHAOTEepMHUUYECKUE peakiuu. TOIMBO: yroib U MeTaH. 3arpsisHeHUE BO3AyXa,

yCUJIEHUE MTAPHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bonopon — snemeHnt m mpoctoe BemecTBo. HaxoxxJeHne Boaopoaa B IPHPOJE,
¢usnueckre W XUMHUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCOObI TOJTydEHHUS.

Kucnorte! u conu
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MouisipHblii 00bEM ra3oB. Pacuérsl 1o XUMHUYECKUM YPaBHEHUSIM

2.5

duznueckue CcBOWCTBA BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
HacelimieHHble M HEHACHILEHHbIE PAacTBOPBL. PacTBOpUMOCTH BEIlIECTB B BOJIE.
MaccoBasg 40Jisi BelleCTBA B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponap pacTBOpOB B MpPUPOJE U B KU3HU ueloBeka. KpyroBopoT
BOABl B TNpUpoJie. 3arps3HeHHe NpUpPOIHBIX BojA. OxpaHa U OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHUJIOB: coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(oOTepHbIE) U
HeconieoOpazyromue. Homenknarypa okcuzoB. dusmueckne W XUMUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHMI: MIETOYM U HEPACTBOPUMBIE
ocHoBanus. Homenknarypa ocHoBaHuil. @u3nyeckue U XMMHUYECKHE CBOWCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kucnoT. dusnueckue u
XUMHYECKHE cBoMcTBa KucIOT. Pan aktmBHocTh MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa coneil. ®U3NYECKHE M XMUMHUYECKUE CBOMICTBA COJEH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHACJIOpOJa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus TopeHus (mokapa), 03HaKOMJIEHHUE C
oOpa3llaMM OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoaa ¢ okcugoMm menu(ll) (BO3MOXHO MCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmo/ieHue 00pa3lioB BELIECTB KOJMYECTBOM 1 Mousb, HcCCIeIOBaHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aMMOJEHCTBHE BOJAbI C METaulaMu (HaTpUEM M KaJbI[EM)
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAEICHHE pPacTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIIbI0 HHAWKATOPOB, HCCIEN0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIAcCOB, HAOIIOACHHE W3MEHEHUS
OKpackH WHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJo4ell, Hu3ydyeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHeinine kiacchl HEOPraHUYECKUX

COECIUHEHUI)

[Tepuonuueckuii 3axkoH u [leproauueckasi cucreMa XUMHUYECKHX JIEMEHTOB
.M. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUYECKUX dieMeHTOB. [lonstue o
TPYINIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEIIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT ampoTepHbIE

OKCHABbI U TUAPOKCHUIBI

3.2

Ilepuonnueckuit 3akoH. [lepuoanyeckas cucremMa XUMU4eCKUX 351emMeHToB J[. M.
Menneneena. KopoTkonepuonas u JUTMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICI TMOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CoCTaB aTOMHEIX AACP. M30TOIIEL. BHCKTpOHH. CTpOCHI/IC

QJICKTPOHHBIX 000JI0OYEK aTOMOB MEPBLIX 20 XMMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro MnoJjoxeHuro B [lepuonnueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB ISl pa3BUTHS Haykd M npaktuku. .M. MenneneeB — y4€Hblidi U

Ipak1aHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okuciieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIICCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHue, peakluy pa3ioxKeHus, COeAUHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuXx 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kaus, KaJIbIHUSI W WX
COCIMHCHUN B COOTBETCTBHM C IIOJIOKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHN4YCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JINYHbIM KiI1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMuMHYeCKUX peakluil 10 pa3IUYHbIM NPpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKUMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHUS XUMHYSCKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4acTHUIO Karajnu3aropa). OK30- U JHAOTEPMUUYECKHE  PEAKIUHU,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOMN pCaKkuuun

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUECKUX peakiusx. [lonstue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@DakTOppl, BIMAIOIME HA CKOPOCTh XMMHUYECKOM pEakUMM M II0J0KEHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  pEaKLHUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHMM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C HCIOJIb30BAHUEM METOJAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Kartnonsl, aHnOHBl. MeXaHN3M JUCCOLMAIMU BELIECTB C PA3JIMYHBIMU BHJIAMHU
xumMudeckoi cBs3u. Ctenenpb aucconuanuu. CHIIBHBIE U CITA0bIe AIEKTPOJUTHI.
Peakun nonHOTO OOMEHa. YCIIOBHS MPOTEKAHUS pEakluii MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBAaHMH ¥ COJEM B CBET€ TIPEACTABICHUN 00 OJIEKTPOJUTHYECCKON

nucconuanuu. KauectBeHHble peakiiu Ha MOHBI. [loHsATHE O THAPOIU3E CONei

1.7

XUMHUYECKUH HSKCIEPUMEHT: O3HAKOMIICHHE C MOJCISMH KPHCTALTHUECKUX
pEemETOK HEOPraHWYECKHUX BEHIECTB — METaIOB W HeMeTauioB (Tpadura U
ajMasa), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XHMHUYECKOW pEaKIHH OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAHUE  JJICKTPOIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMAIIMM  KUCIIOT, WIeJoYer u coliell (BO3MOXKHO HCIOJB30BaHUE
BUICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJIKa, BBIJCICHHE ra3a,
o0pa3oBaHue BOJIbI); OTBITOB, HIUTFOCTPUPYIOIMIUX HPUMEPBl OKUCIHUTEIHHO-
BOCCTAHOBUTEIJIBHBIX PEaKIMii (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHU);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIUI

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA MMPOCTBIX
BEIIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC C MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBOI[OpOI[.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. I[eﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuabpl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpynmel. OcoOeHHOCTH CTpOCHUs
aTOMOB, XapaKTepHbIe CTeNeHN OKucieHuss. CTpoeHne u pU3MUecKue CBOMCTBA
IPOCTBIX BELIECTB — KHUCJIOpPOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALNU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MPCACTAaBUTCIIN
KHCJIIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTA, (1)I/I3I/IT-I€CKI/IC M XAMHYECKHE CBOICTBa
(oOmme Kak mpeAcTaBUTENs Kjacca KHCIOT U cnenuduueckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbgar-uoH. Haxoxxnenue cepel U €€ coeMHEHUN B Mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6mrasi xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIEHUA. A30T, pacipoCTpaHEHHUE B IPUPOJIE,
(bu3mvecKkne U XuMHUIecKkre cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (Qusmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHMS, UX (U3NYECKUEe U XUMHUYECKHE CBOWMCTBA, MpPUMEHEHUE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAJIbHBIX yIOOpeHMil. XUMUYEeCKoe 3arpsi3HEHUE OKpYXKarollen
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHUE BO3AyXa, MOYBBI

1 BOJIOEMOB)

2.4

docdop, amnorponHsle Mogudukauu (ochopa, Gu3MUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopHas kuciora, QuU3NYECKHUe MU
XHUMUYECKHE CBOWCTBa, moiydeHue. Vcnomb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHuUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoJ, auIOTPOIHBIE
MoIuGUKAIMY, paclpoCTpaHEHHEe B MPHPOJE, (U3UUYECKUE MU XUMHUECKHE
cBoiictBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. Okcuasl yriepona,
ux (uznyeckue M XUMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBbIE OPraHU3MBI,

MOJYYCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3aHHBIC C OKCHUIOM




yraepoaa(lV); rumote3a T00aIbHOTO TMOTEIUICHUS KJIMMATa; MapHUKOBBIN
apdekr. YrompHas KuCIOTa W €€ CONMU, UX (PUIUYECKHE M XUMHUYCCKHE
CBOICTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
nonsl. Ucrnons3oBanue Kap6OHaTOB B 6I)ITy, MCIUIMHC, MMPOMBIIIJICHHOCTU U

CEJILCKOM XO3AUCTBE

2.6

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yrieposna (MeTaH, 3TaH, ATWIEH, AalUETHICH, 3TAaHOJ, TJHIEPHUH, YKCyCHas
kuciota). Mx cocraB W Xxummueckoe crpoeHue. [loHsATHE O OMOJOTHYECKH
BaXHBIX BEIIECTBAX: XHpaxX, OeNKax, YriIeBoJaXx — WM HMX POJH B KHU3HH
YeloBeKa. MaTepuallbHO€ E€AMHCTBO OPraHMYeCKMX U HEOPraHMYEeCKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue H XUMHYECKHE CBONCTBA, IIOJIyu€HUE U
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoit kuciaore. CHIMKATBI, UX UCHOJB30BaHUE B
OBITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobiembr Oe30macHOTO

HCIIOJIBb30BaHUs CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHN3HHU

2.8

XUMHUYECKUN DKCIIEPUMEHT: HU3YUYCHHE OO0pa3IOB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-
WOHBI W HAOJIOJEHUE TMPU3HAKOB HMX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(bM3MYEeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U MX COCAMHEHHUH (BO3MOXKHO
WCITOJIb30BAaHME BHJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpaslamM XJIOpUIOB
(raloTeHUI0B); O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUICOMATEPHUANIOB); HAOMIOJEHHWE TIpolecca
00yrJMBaHMUs caxapa MOJ JCWCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH © HaOmoaeHue mpu3Haka e&
MPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaMU a30Ta, (hochopa U ux
COCIMHCHUN (BO3MOXXHO HCIIOJIb30BAaHUE BHJJICOMATEpPHAOB), OOpa3laMu
a30THBIX U (HOCHOPHBIX yHOOpEeHUit; moaydeHune, cooupaHue, pacrno3HaBaHue U
M3YYeHUE CBOWCTB aMMHUaKa; IMPOBEJIECHUE KAuYE€CTBEHHBIX pPEAKUUMWA Ha HOH
amMmmMoHHMsT U (docdar-uOH ¥ HU3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MeIbI0 (BO3MOKHO
WCIIOJb30BAHUE BHUJCOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, GQyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOLIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJy4eHUE, COOMpaHHe, PACIO3HABAHUE U H3Y4YECHUE CBOMICTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CIWJIMKAaT-MOHbl W M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
IPOJOYKLUHENH CHUIMKATHOM MPOMBILUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/1a4 110 TeMe «BakHenne HeMeTaUIbl 1 UX COEUHEHUS))

Mertannsl 1 ux COCANHCHUA

3.1

OO01as XapakTepUCTHKA XMMHUYECKUX AJIEMEHTOB — METAVIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKUX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTaJyIn4yecKkasl KpUCTalInyeckass pemeérka. OJIEKTPOXUMUYECKUI  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/ioB. O0Imue crnocoObl MOTydeHus
MeTayuioB. [oHITHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CraBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/uIbl: MOJOKeHHE B [lepuomnyeckoid cucTeMe XUMHUYECKHUX
anementoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOKJICHHE B MPHUPOJIE.
dusndeckrue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaywmsi). OKCUAbI U
TUAPOKCUABl HaTpus u Kanud. [IpuMeHeHHe IIEeTOYHBIX METAUIOB M HX

COEeIUHEHNN

3.4

[llemouyHo3eMenbpHBICE  METAIBI MAarHMii HM  KalblMA: IIOJIOXKCHHE B
[Tepuoaunueckoit cucteme xuMuueckux anemenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJICHHE B mpupojae. PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA
MarHus W Kajabliusg. Baxkueilmume coeauHEHUs KaibIus (OKCHUI, THIAPOKCHII,

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA aJTFOMHUHUS. AM(bOTepHLIC CBOMCTBA OKCHUAA U THAPOKCHU A

AJIFOMHMHMHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux snemeHToB .M.
MenneneeBa; CTpOEHHE aToMa; HaxoxiaeHue B npupone. Ddusznueckue u
XMMHUYECKHEe CBOMCTBa jkene3za. OKcuipl, THAPOKcUIsl U conu keneza(ll) u

xene3a(lll), ux cocras, cBOICTBa U MOTyYEHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIIbTATOB KOPPO3UHU MCETAIIOB




(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHoCTEN
B3aMMOJICHCTBUS OKCHJA KajdblUd M HATpus C BOJOM  (BO3MOYXKHO
KCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HCCJIEAOBAaHUE CBOWCTB KECTKOW BOJIbI;
npoluecca TOpEHUs JKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX pEaKUUi Ha HOHBI
(Marausi, Kanplus, amoMmuHus, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaAOJII0JIEHHE U ONKCAaHUE MPOLECCOB OKpAIIMBaHUs IUIAMEHUM MOHAMU HATpUs,
Kaausi M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BHUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHre SKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BaxHeire Metauisl U

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpena

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCnoab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoms Mpu XUMHUYECKHUX OXKOTaxX H

OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatome cpeapl [1/IK. Pons Xxumum B perieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpuponHble MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MIPOJIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U POMBIIIIIEHHOCTH

4.3

XUMUYECKUHN IKCIEPUMEHT: U3ydeHHe 0Opa30B MAaTepHaANIOB (CTEKIIO, CILIABBI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAa€MOCTH SIBJICHUI MpUPOJIbl, MOHUMaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyJIbTypbl M HpPaKTHUYECKON
JEeATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUE MECTa XUMUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJaxX IMO3HAaHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHNYECKHUX peaxum‘/i; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBFHON AEATEeIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTH)KEHMSIX
XMMHUYECKON HayKd, 4YTO IO3BOJIMT OOYy4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK NPOGMIBHOTO IMpeaMera

IpU MEePEX0/ie Ha YPOBEHb CPEHEro 0011ero o0pazoBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHWYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BO)XHEHIINE XUMUYECKUE IOHATHSA: XUMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, MPOCTOE U CIOXHOE BEIIECTBO, OJAHOPOIHAS U
HEOJHOPOJHAsl CMEChb, OTHOCHUTEJbHBIE aTOMHas M MOJICKYJIspHas
MaccChl, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MOJISPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb (CpemHss), XUMHUYEcKas
peaKkuys, peakuuM COEIUHEHUS, PEAKIMU Ppa3IOKEHHs, peaKUu
3aMellleHNs, peakuuu oOMeHa, TerioBod 3(deKT peakimu, 3K30- U
9HIOTEPMHUYECKUE PEAKIMU, PACTBOP, MAaccoBas JOJS XMMHUYECKOTO
JJIEMEHTA B COEMHEHUH, MAcCOBasi J0JIA U NMPOLEHTHAs KOHLEHTPaLHs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, SHCK’I'pOHHHﬁ cioi aToMa, aTOMHasA




opOuTanp, paguyc aToMma, BaJEHTHOCTb, CTEHNEHb OKHUCIICHUS,
XMMHYECKAs! CBS3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
JNMEKTPOJINTHYECKAsT ~JAUCCOLMALMS, PEAKIUM HOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, kKatanmsarop, 11K, xkopposus

METAIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCcCcomruanuu

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHOTO Taza, HeTH) B OBITY, CEIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HHTCIPHUPOBATD XHUMHWYCCKHUC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MUC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBAThb I/IH(I)OpMaI_[I/IIO 0 B€IICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenue ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHMYCCKOI'O

A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUM  XMMHUYECKMX  pEaKUuH; OCHOBAMM  XUMHUYECKOH

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsia sijapa, oOIee Yucio
JJIEKTPOHOB), PACIPEACICHHEM OJIIEKTPOHOB TI0 DHEPIETHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KAJTBIIHS
IIpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paauyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOKHBIX BEMIECTB OT TIOJIOKEHUS DJJIEMEHTOB B
[Tepuognueckoit cucreme (B ManblX TNEpPHOJAX U TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTENEHb OKHUCIICHHUSI XMMHUYECKHUX DJIEMEHTOB, 3apsil

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUTMYECKOM CTPYKTYpHI B

' COCTUHCHHAX

8.3 XapaKTep Cpelbl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIh

9 YMeHne XxapakTepru30BaTh GU3NUECKUE U XUMUYECKHUE CBOWCTBA!
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,

9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kajauk, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIBI U THIAPOKCHUIBI

9.9 metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

. [11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcCTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTDB ITPOTCKAHUA XUMHUYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUH, B

10
TOM YHCIIE!
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOIO 3JIEMEHTa B COCTUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 [0 ypaBHEHUSM XHUMHYECKUX pEAKIUH M HaXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHUS  (HaOmrozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
12.2 Oe3omacHON pabOThl C XUMHYECKUMH BEIIECTBAMHU, XUMHUYECKOU
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM JKU3HHU, MPABUIIAMH MOBEICHUS B LENSIX COEPEKEHUS
123 3I0POBbSI M OKpYXKAIOUIE MPHUPOAHOIN Cpelbl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPraHU3MbBl OMPENeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTH4ecKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CJIEAYIOIMIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yYeHHe U ONHUCaHue (PU3MUECKUX CBOUCTB BELIECTB; O3HAKOMIIEHUE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/iesIeHUs cMecer

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3Yy4EHHE €r0 CBOMCTB; MOJIydEHHUE YTJIEKHCIOrO ra3a u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJen

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) A OmMpeneTeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIEJI0YEn

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJICWUCTBHS KHCIOT C METaJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMU; TIOJyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajla JIpyrMM W3  pacTBOpa  COJIU;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
mucconuanusay; «BaxkHelmmne HeMeTalibl M HUX  COEOUHEHUN,

«Baxxnennne MeTalIbl M UX COCOAUHCHUA»

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPHUCYTCTBYIOIME B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHUI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbLHs, aJlFOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

YmMmenue:

14.1

MMPEACTABJIAAITE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, IPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuyeckne 3aeMeHTbl. CHMBOJIBI XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckass Qopmyina. BaneHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB.

CreneHp OKUCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIIIECTB. OTtHOcHTENIbHASI aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasA Macca. MaccoBas J0JI1  XUMHYCCKOT'O

9JICMCHTA B COCAMHCHNUHN

1.5

KonuuectBo BemectBa. Monb. Mossipaast Mmacca. MoJisipHbIil 00bEM Ta30B.

BzanMocBsa3n KOJIMYECTBA, MAaCChIl U YHCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duszndeckrue U XUMHUYCCKHUE SBJICHHUS. XUMUUeCKas peakuuga U eé IIPU3HAKH.

3aKOH COXpaHEHUs MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonuueckuii 3akoH u Ilepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB

H.N. Menaeneea. CTpoeHHE aTOMOB

2.1

[lepuonuueckuii 3akoH. Ilepuoanueckas cucreMa XMMHUYECKHX 3JIEMEHTOB
J.N. MenneneeBa. Ilepuoast u rpynmbl. @U3MYECKUd CMBICI MOPSAIKOBOTO

HOMEpa, HOMEPOB IICpUOoJa U I'PyIIibl 2JICMEHTA

2.2

Crpoenue aroMoB. CoctaB aTOMHBIX siep. M3otonbl. Dnektponbl. CTpoeHune
ANEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XUMUYECKHX D3JIEMEHTOB

Ilepuonnueckoit cucremsl [[.1. MenneneeBa

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOWMCTB XMMHUYECKHUX JIIEMEHTOB TMEPBBIX
TpEX MEPUO/IOB, Kamus, KaJbIus (pammyca aTOMOB,
ANEKTPOOTPHUIIATENFHOCTH, METANINYECKUX W HEMETaJUIMYECKUX CBOMCTB) U
UX COEAVWHEHUH B COOTBETCTBUM C TMOJIO)KEHHEM JJIEMEHTOB B

HepnonnquKoﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckass CBg3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HCHOJ’ISIpHaSI) CBA3b.

aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHNYCCKHUX OJICMCHTOB. Honnas CBA3b.




Meramnnueckas cBSI3b

3.2

Tumnel KpUCTAIMYECKUX PEHIETOK (aTOMHasg, HWOHHAs, METaJUIN4YecKas),
3aBHCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxwueline npeacTaBUTeNId HEOPraHMYECKUX BemecTB. Hemeramnsl n ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX COCIMHEHUM: OKCHUJIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) u
HecoJieoOpa3yrolne; OCHOBaHUM (LIENOYM M HEPaCTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpPOACO/epXKalue U OECKUCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYECKME M XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoia, KpeMHHUS

4.3

dusnyeckrie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIUTHA,
HaTpus, KaJius, Maraus u KaJab1us, AJIFOMHWHHA, Keieasa.

DNIEKTPOXUMHUYECKHUH P HAIPSHKEHUI METaJJIOB

4.4

®uU3nyecKue U  XMMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEOUHEHHM

HEMETAJIJIOB: XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, aMMHAaKa

4.5

dusnuecKkue ¥ XUMUYECKHE CBOMCTBA OKCHA0B HeMeTtaios: cepol (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuus(lV).

HonyquI/Ie OKCHJO0B HEMETAJIJIOB

4.6

Xumudeckue cBorictBa okcusoB: MetauioB |A-IIA rpynn, munka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMUYECKHUE CBOMCTBA OCHOBaHMA U aM(OTEpHBIX THUAPOKCUIOB (Ha
npuMepe TUIPOKCHUIOB allFOMUHUSA, )Kele3a, IuHKa). [lomydenne ocHoBaHMiA

U aM(bOTEPHBIX TUIPOKCUIOB

4.8

OOutue XHUMHYECKHE CBOICTBa KHCJIOT: XJIOPOBOJIOPOJHOH,
CEpOBOJOPOHON, CEPHUCTON, CEPHOM, a30THOH, (ochOopHOIl, KPeMHHUEBOMH,
yroipHOW. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPHUPOBAHHON CepHOW U

a30THOM KHCJIOT. HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOJ'Iy‘-ICHI/Ie, CO6I/IpaHI/IC, pacno3HaBaHue BOJOpPOAa, KUCIOpPOHda, aMMHAKa,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I
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HonyquI/Ie aMMMakKa, cepHoﬁ U a30THOM KHCIOT B MIPOMBIIIJIICHHOCTH.




OOm1re cnocoObl MOJTyYeHUsT METAJUIOB

4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccudukamums XuMHU4ecKuX peaKifii o pa3IudHbIM TPU3HAKAM: IO YUCITY
¥ COCTaBy YYacCTBYIOUIMX B PEaKUUH BEIIECTB, O TEIIOBOMY 3 (deKTy, Mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX dIICMESHTOB

5.2

TeroBoil 3¢ ekt XUMHUYECKON peakiuu, TEPMOXUMHUYECKUE YPaBHEHMS.

DK30- U 3HI0TEpMUYECKHe peakiuu. TepMoXuMHUYecKre YpaBHEHUS

5.3

OKI/ICJ'H/ITGJ'II)HOBOCCTaHOBI/ITeJ'H)HI)Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I nu
BoccTtaHoBUTENU. [Iporiecchl OKHMCIIEHUSI ¥ BOCCTAHOBIICHUS. DJIEKTPOHHBIN

0ajaHC OKHMCIUTEIIHFHOBOCCTAHOBUTEILHOM peakuun

5.4

Teopuss ~ SIEKTPOJUTHUYECKOM  JTUCCOLMAIUU. KaTtunownsl, AHWOHBI.
DNEKTPOITUTH U HEANEKTPOJIUTHI. CHITbHBIC U c1abbie ANeKTpoauThl. CTeneHb

IHUCCOLMAIIAT

5.5

Peakiiun noHHOTO OOMEHa. Y CIOBHUS MPOTEKAHUSI PEAKIIMA HOHHOTO OOMEHa,

TIOJIHBIE U COKpAIEHHbIE HOHHBIE YPABHEHUSI peakuit

XUMUS 1 OKpYXaroliasi cpeia

6.1

BeniectBa 1 Marepuasnipl B OBCEIHEBHOW >KM3HMU 4YesnoBeka. bezomacHoe
HCIIOJIb30BAHUE BEIICCTB M XMMHYECKHX PEaKIHii B jJabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKUX 0KOraX MU OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyXKarolled cpeabl (KUCIOTHBIE —JI0XKIH,
3arpsi3HEHUE MOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPeJOTBPAIICHHUS
[Ipenenbras momyctumas koHueHtparus BemiecTB (ITJK). Ponp xumuu B
pEIIeHUH HKOJIOTUYECKHX TmpobiieM. YcuieHue mapHukoBoro 3ddekra,

pa3pymIeHue 0O30HOBOI'O CJI0A

6.3

[Tpumenenwue cepsl, a3ora, Gochopa, yrieposa, KPEMHUS U UX COSITUHEHUI B
OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIILCKOM Xo3siicTBe. [Ipumenenue
METaJUIOB U CIUIaBOB (CTajlb, Yyr'yH, AIOPAIIOMHMHUHN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coequHeHuil. IloHsATHe O KOppo3MHM METaljIoB,

OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UHN

6.4

[IpupoiHBIE MCTOYHHMKHM YTJIEBOAOPOAOB (Yroiib, MPUPOJHBIN ra3, HEe(PTh),

MPOIYKTHI UX TiepepaboTku (OEH3UH), UX POIIb B OBITY U MPOMBIIIICHHOCTH

6.5

HCpBOHa‘-IaJ'IBHBIC MOHATUS 00 OPraHN4CCKUX BCHICCTBAX KaK O COCAWHCHHUAX

yriaepoaa (MeTaH, OTaH, STWJICH, AaUCTHUJICH, 3TaHOJI, TJIMHCPUH, YKCYCHasd




kucnota). IloHsTHe O OHOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHPAX,

YIJICBOAAX — U UX POJIM B )KU3HU YCIIOBCKA

OeiKax,

7 Pacuérsr:
7.1 1o (hopMyiTaM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MacCoBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMHUYECKAM yPaBHEHUSIM
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