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COJEPXAHUE OBYUYEHUA

8 KJIACC IlepBoHayajibHble XUMHYECKUE TOHATHS
[Ipeamer xumuu. Poinb XMMUU B KU3HU YeOBEKa. XUMUSL B CUCTEME HayK.

Tena u BemjecTBa. DU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOoAaxX MO3HAHWS B XUMHH. UHWCTHIC BEMIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI M MOJEKYJIbl. XUMUYECKHE dJeMEHThl. CHUMBOJIBI XUMUYECKUX
aneMeHToB. [IpocThie U cl0XHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas hopmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemiecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAsS
MOJIEKyJIsIpHast Macca. MaccoBasi 10JII XUMHYECKOTO JIEMEHTA B COSAMHECHHH.

KomunuectBo BemecTtBa. Mosb. MonsipHas macca. B3anmMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

duznyueckre U XUMUYECKHE SIBJICHUSI. XUMUYECKas peakius u e€ MpU3HaKH.
3aK0H COXpaHEHMS MacChl BEIIECTB. XWMHUUYECKHe ypaBHeHUs. Kimaccudurarms
XUMUYECKUX peakiuii (COeMWHEHHUs, pa3JIoKEHUs, 3aMelleHus, OoOMeHa).
Xumuueckuu sKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/0H, MpaBuiIaMu padoThl B JabopaTopuu |
npuémMamMu oOpaileHus ¢ J1abopaTopHbBIM O00OPYAOBaHUEM, U3YUCHHE U OMUCAHUE
buznyecKknx CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (TOpEHWE CBEUYH, MPOKAITMBAHUC
METHOU TTPOBOJIOKH, B3aUMOJICHCTBHE MeNa C KUCIIOTOM) SIBJIICHHUMA, HAOIIOICHUE U
OMKMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakKIuil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOPHIOM Oapus, pa3ioKeHHE THIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE xeje3a ¢ pactBopom cou meau (I1),
U3Y4YeHUE CMOCOOOB pa3/elieHHus CMecei (C MOMOIIbI0 MarHuTa, (priIbTpoBaHUE,
BBITIAPUBAHUE, TUCTUILIALNS, XpoMaTorpadus), IPOBEICHUE OYUCTKHA TTOBAPESHHON
CONM, HaONIOJCHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJENEH MOJeKyI
(mapocTeprkHEBHIX ). BaskHelue mpeacTaBUTE M HEOPraHNYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — sneMeHT W mpocToe
BemecTBo. Haxoknenue kucimopoia B mpupoae, (U3MUECKUE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupapl. I[lpumenenue kucimopoga. CrocoObl
MOJIYYCHHUS KHUCJIOpoaa B JjabopaTopud ¥ MPOMBIIUICHHOCTH. KpyroBopor
KHciopoaa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCcIopoaa.



TernoBoit 3PeKT XUMUYECKON peakuuu, TEPMOXMMUYECKHE YpaBHEHUS,
9K30- W BHJIOTEPMHYECKHE peakUuuu. TOIUIMBO: Yrojlb U METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonmopon — »neMeHT u mpoctoe BemecTBo. HaxoxkaeHue Boaopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. KucimoTsl u comnu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHHSIM.

Odusnueckne cBouicTBa BoAbL. Boma kak pactBoputens. PacTBOpEI
HacelllleHHbIE M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10JI1 BEIIECTBAa B PaCTBOpE. XMMHUYECKHE CBOMCTBA BOAbI. OCHOBAHMSI.
Ponp pacTBOpOB B IpUpOZie U B KU3HU 4YesloBeKa. KpyroBopor BoJbI B IIpUpoOeE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neoprannueckux coenumuenuit. Oxcunbl. Kimaccudukanms
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCIOTHbIE, aMQOTEepHbIE) U
HeconeoOpasyomue. HomeHkiatypa okcuuoB. @DuU3MYECKME U XUMHUYECKHE
CBOWCTBA OKCUIOB. [lonyuenne okcuaos.

OcHoBanus. Krnaccuukanuss OCHOBAaHMI: IIENOYM UM HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUECKHE U XMMHYECKUE CBOKCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukauust kucinor. Homenkinarypa kucinor. @uznyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocT MetayuioB H.H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. Homenknatypa coneil. @u3ndeckue U XMMHYECKUE CBOMCTBA COJIECH.
[TomydyeHue conen.
I'eneTnueckass CBA3b MEKIY KJIAcCaMM HEOPTraHWYECKUX COCIUHEHMM.

Xumuueckui dKcnepumerm.

KaueCTBEHHOE OMPEICTICHUE COJIEPKaHUs KUCIOpoa B BO3AyXe, MOIyICHHE,
coOupaHue, pacro3HaBaHUE U W3YYCHUE CBOWMCTB KHUCIOPOJa, HaOIOJACHUE
B3aMMOJICUCTBUS BEIIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHHUS U
MpeKpallleHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMCaHWE WX CBOMCTB, MOJyYE€HHE, COOMpaHUE, paCllO3HaBaHUE U U3YyUYCHHUE
CBOMCTB Bogoponaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcuzgoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHUE OOpa3lioB BEIICCTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3sIUYHONM PACTBOPUMOCTBIO, TIPUTOTOBIIGHHE PACTBOPOB C OMPENCIEHHOM
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHUCTBHE BOJBI C METallJIaMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHUE BHUJIEOMATEPUAIIOB),



UCCIIEJOBaHUE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB,
Ha0JI0/IeHNE U3MEHEHHsI OKPACKU WHAMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3auMoaencTBusa okcuzpa meau (ll) ¢ pactBopoM cepHOW KHCIOTHI,
KUCJIOT C METAJUIAMM, PEAKIUN HEUTPAIM3ALMM, IOJTYyYECHHE HEPACTBOPHUMBIX
OCHOBAHMM, BBITECHEHHE OJHOTO METajula APYTMM M3 pacTBOpa COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1ad II0 Teme «BaxHeimme KiIacChl HEOPraHMYECKHX
COCIMHEHUNY.

IMepuoauueckui 3akoH u Ilepuoanyeckasi cucreMa XUMHUHYECKHUX 3JI€MEHTOB
JINR MenpeJieeBa. Crtpoenne aTOMOB. Xumnueckas CBSI3b.
OKHCIUTETIBLHOBOCCTAHOBUTEIbHbBIC PEAKIIUU

[lepBble MOMBITKM KiIacCU(PUKAIIMM XUMUYECKHUX 3JeMeHTOB. lloHsTtne o
IpyNIax CXOJIHBIX D3JEMEHTOB (ILUEJOYHbIE U IIEJIOYHO3EMENbHBIE METaILIb,
rajloreHbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOpbIe 00pa3yoT aM(pOTEpHbIE OKCUIbI
U THUJIPOKCHU/IBI.

Ilepnonnueckuii 3akoH. Ilepmonnueckass cuCcTeEMa XUMUYECKHUX 3JIEMEHTOB
OU. Menneneea. KoporkonepuogHass W JJIMHHONEpHOAHAS  (HOPMBI
[Tepuonnueckoii cucrembl xumuieckux 3neMeHToB .M. Menneneesa. [lepuobl u
rpynnsl. PU3NYECKUl CMBICI TOPSAIKOBOIO HOMEpPa, HOMEPOB MEPHUOAA U TPYIIIIHI
DIIEMEHTA.

Crpoenne aromoB. CoctaB atToMHBIX saep. M3oTonsl. Dnektponsl. CTtpoeHne
AIIEKTPOHHBIX  000JI0YeK aTroMoB MepBbIX 20 XMMHMYECKHX  3JIEMEHTOB
[lepnogmueckorn cucrembl JI.MI. MenneneeBa. XapakTepHCTHKAa XHMHYECKOIO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1.11. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUs paJnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaAM.

3nauenue [lepuoanyeckoro 3axkoHa u [lepnoanvyecKkoil CUCTEMbI XUMUYECKUAX
DJIEMEHTOB JUIsl pa3BUTHUS HAayku M npaktuku. [I.M. MenneneeB — y4€Hbl U
IpaKIaHUH.

Xumuueckass cBs3b. KoBaneHTHas (MojsipHass M HEMNOJsIpHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHOBOCCTAHOBUTENBHBIE  PEaKLUU.

Hpoueccm OKHCJICHHSI M BOCCTaHOBJICHHSA. OKHCIUTEIN M BOCCTAHOBHUTEIIH.
Xumuueckuii dKcnepumernm.

M3y4YeHHe O0O0paslioB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJECHCTBHE
TUAPOKCHJIA LMHKA C PACTBOPAMU KHUCJIOT W WLIENOYEH, MPOBEJIECHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKlui
(ropenue, peakliiy pa3IoKEeHUs], COETUHEHU).



Mescnpeomemuvie cés3u
Peanuzanus MeXnpeaMeTHbIX CBsi3ed MpU HM3yYEHMM XUMUU B 8 Kiacce

OCYIIIECTBIISIETCS 4epe3 HCIOIb30BAaHHE KaK OOIMUX E€CTECTBEHHOHAYYHBIX
MOHATUH, TaK W TOHATHH, SBJSIOMAXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHOHAYYHBIE TOHSTHS: HAyYHBIA (PaKT, THIIOTE3a, TEOpHS,
3aKOH, AaHaJln3, CHUHTE3, Kilaccu(ukamus, TMNEepUOJUIHOCTh, HaOIIOICHNUE,
OKCIIEPUMEHT, MOJISITUPOBAHKE, U3MEPEHHE, MOJICTIh, SIBIICHHUE.

®dwusuka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIH]I,
M30TOIIbI, PAJAMOAKTUBHOCTh, MOJIEKYJa, dJIEKTPUUECKHUNA 3aps/, BEIIEeCTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIUYMUHBI, €IUHUIIBI
U3MEPEHHsI, KOCMOC, TIJIaHeThI, 3BE3/1bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPOIbI, MOJIE3HBIC
HCKOIIaeMbIE, TOTIJIMBO, BOJHBIC PECYPCHI.

9 KVIACC BemecTBo ¥ XMMHUYECKas peaKIus
[lepnogmueckuit 3akoH. Ilepmommyeckas cucremMa XUMHAYECKUX DJIEMEHTOB

JA.N. Menneneea. CTpoeHHe aTtoMOB. 3aKOHOMEPHOCTH B WM3MEHEHHHM CBOICTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kaaus, KaJIbIUd U UX
COCOMHEHUNM B COOTBETCTBUM C IIOJIOKECHHEM 3JIEMEHTOB B Illepuonnueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BemecTBa: BUIbl XMMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM PEMIETKH U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukanys m HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XHUMUUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Ppa3JIMYHBIM KJIacCaM HEOPraHUYEeCKUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanys XuMUYeCKUX peakiuii 1Mo pa3IMdHbIM IpU3HaKaM (10 YUCITy
U COCTaBy Y4YAaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3 (deKTy, 1o
W3MEHEHUIO CTETCHEH OKUCIICHMS] XMMUYECKUX DJIEMEHTOB, IO OOPAaTUMOCTH, I10
YYaCTHUIO KaTalu3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKHE
YpaBHEHHS.

[lonsitue o ckopoctu Xxumudeckoil peakuuu. [loHsiTHE 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [IOHITHE 0 TOMOTEHHBIX M Te€TEPOTEeHHBIX
peakuusax. [lonstue o karanuse. [lonsatue o xumuueckoM paBHoBecuu. DakTopsl,
BIISIOIIME HA CKOPOCTh XUMHMYECKOW pEAKLUU U TOJOKEHUE XUMHUUYECKOIO
PaBHOBECHSL.



OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLMU,  JAJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEaKIIMH. CocraBnenue ypaBHEHUI
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX ~ PEAaKIMd C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPONUTHYECKON AUCCOUUALNN. DIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peaxiuu rioHHOTO OOMEHA. Y CJIOBHSI MPOTEKAHUS PEAKIIMii HOHHOTO OOMEHa,
MOJHbIE M COKpAll€HHbIE HMOHHBIE YypaBHEHHUs peaknuil. CBOWMCTBa KHUCIOT,
OCHOBAaHMM UM cCOJell B CBETE€ MPEACTAaBICHUNA 00 3IEKTPOIUTUUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [loHATHE O THIPOIU3E CONEi.
Xumuyeckuii SKCnepumenm:

O03HAKOMJIEHUE C MOJENIAMHU KPHUCTAJUIMYECKUX PEMIETOK HEOPTraHUYECKUX
BEILIECTB — METAJIOB W HEMETAIOB (rpaduTa M anMmasa), CI0KHBIX BEILECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakIuu
OT BO3JEWUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AJIEKTPOIPOBOIHOCTH
pacTBOPOB BEILECTB, MpOLECcca JAUCCOLMALMM KHUCIOT, WLIENOYed U  coJied
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUsS  peakluii HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIHMA
(ropeHue, peaklMH pasyIoKEHHs, COEIUHEHNUs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEILECTB C TMOMOIIbKD KayeCTBEHHBIX PEAaKIUMd Ha HOHBI, PpPEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4. HeMeTa/ bl U MX coeIMHEHUS

OO6miass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue W (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKME CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METalJlaMd, HEMeTalaMy, IIeJIo4aMH). XJIOPOBOAOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJIyYE€HHUE, NpUMEHeHHe. JlelicTBue
XJIOpa U XJOPOBOAOPOJa HA OPraHW3M 4YeJloBeKa. BakHeWlnme XJIOpUAbl U HX
HAXO0XKJEHUE B IPUPOJIE.

Oo6mrast xapakrepucTtuka ameMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okuciaeHus. CTpoeHue M (pusmyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAa U cepbl. AJUIOTPOIHbIE MOIU(UKAIIMN KUCIOPOIa
U cepbl. XUMU4eckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHUe, GU3NYECKUE U
XUMUYeCcKue cBorcTBa. OKCHIBI CEpbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHOB.
Cepnass kucioTa, (QuU3NYECKHWe W XUMUYECKHE CBOWcTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKIuy,



JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOJy4YeHUS CEpHOM KHUCIOTHI.
[Ipumenenue cepHoil kKUCIOThL. COJIM CEPHOI KUCIOThI, KAUECTBEHHAs! PEaKlMsl Ha
cynbdar-uon. Haxoxaenue ceppl U €€ COCIUHEHUN B IpHUpojae. XHUMHUYECKOE
3arpsiI3HCHUE OKPYXKAIOIMIEH Ccpefpl COCIUHEHHSIMH Cepbl (KHCIIOTHBIC JOXIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

O6mas xapakrepuctuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHBIE CTEMICHH OKUCIEHHUA. A30T, pacnpoCTpaHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, MOJyuyeHue U npuMeHeHue. Conu aMMOHMUS,
uxX (pu3udyeckne W XMMHYECKUE CBOWCTBA, MpUMeHeHne. KadecTBeHHas peakius
Ha MOHBI aMMOHHMS. A30THAs KUCJIOTa, €€ ModyyeHue, PU3nIecKrue U XUMHUIECKUE
CBOMicTBa (0OIIME Kak TMpEJCTAaBUTENS Kilacca KHUCIOT M crHerudpuyecKue).
Hcmonp3oBaHne HUTPATOB M COJICM aMMOHHUS B Ka4yeCTBE MHHEPATbHBIX
ynoopeHuil. XuMu4yeckoe 3arpsi3sHeHUE OKPY KaIOIIEH Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢docdopa, Puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun dochopa (V) um dochoprnas kuciora, Gu3nueckue W XUMHUYCCKHUE
cBoiicTBa, mnosyuyeHue. HMcmnonb3oBanue QocdatoB B KayecTBE MHHEPAIbHBIX
yn00pEeHHU.

O6mras xapakrepuctuka aneMeHToB |IVA-rpynmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHW  OKUCJICHHUA.  YTJIEPOH,  aUIOTPOIHbBIE
MOAU(UKAIIMKM, PACIPOCTPAaHEHUE B Tpupojae, (uMdeckne W XUMHYECKUE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B npupone. OKCUbl yriieponaa, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JEHCTBHE HAa JKUBBIC OpPTaHU3MEI,
MOJIyYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoreza rinoOaJbHOTO TMOTEIJICHUS KIMMaTa, NapHUKOBBIN
s dekt. YronpHas KUcaoTa U €€ colu, X PU3NYECKUe U XMMHUYECKHE CBONCTBA,
noyiyueHue U npuMmeHeHue. KauecTBeHHass peakius Ha KapOOHATHOHBI.
Hcrnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILICHHOCTH W CEIbCKOM
XO3MCTBE.

[TepBoHavasibHBIC TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHHSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMLEPHH, YKCyCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKU BaXKHBIX BEIIECTBAX: JKHUpaX, OesKax, YriieBojaax — U uxX
poli B OKM3HU UEJOBEKa. MaTepuanbHOE €IWHCTBO OPraHUYEeCKUX U
HEOPTaHUYECKUX COCIMHEHU.



Kpemuuii, ero ¢Qusmyeckue ©u XHUMHYECKHE CBOWCTBA, TMOJyYE€HHUE W
npumeHenue. CoenuHEeHHWs KpeMmMHHS B mpupoxae. OOmme mnpeacTaBiIeHUs 00
okcuae kpemuus (IV) u kpemHueBoil kucioTe. CHIMKAThI, UX UCIOJIb30BAHUE B
ObITy, B IIPOMBINIUICHHOCTH. Ba)kHeWIlIne CTPOMUTENbHBIE MaTepHalbl: KEpPaMHKa,
CTEKJIO, IIEeMEeHT, O0eToH, xkene300eToH. [Ipobiembl 0€30MacHOro MCMOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B MIOBCEAHEBHOU KU3HU. XUMUUECKUU IKCNEPUMEHIN.:

M3ydeHHE O0pa3lloB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
MPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMs, ONBITHL, OTpaKalliue (QU3NYECKHUe U XHMMUYECKHE CBOMCTBa
rajJjlor€HOB M WX COEIMHEHHHA (BO3MOXKHO HCIIOJIb30BAaHHE BUIECOMATEPUATIOB),
O3HaKOMJIeHME ¢ oOpa3uaMu XJOpPUIOB (TaJIOTEHUAOB), O3HAKOMJIEHHE C
oOpasmamu  ceppl U €€  COEIMHEHUSMU  (BO3MOXHO  HCIOJIB30BaHUE
BUJICOMATEpUAIIOB), HAOJIIOJICHUE TMpolecca OOyIIIMBAaHUS caxapa Mo JeHCTBUEM
KOHLIEHTPUPOBAHHONW CEPHOM  KHCJIOTHI, HW3YYEHHUE XUMUYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW PEaklMK Ha Cyab(dar-
VMOH U HaONIoJeHUE NpH3HaKa €€ MPOTEKaHWs, 03HAKOMJIEHHE C (PU3HUYECKUMU
cBoiicTBaMM a3oTa, (ochopa M UX coeIUHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpUAIIOB), oOpa3aMu a30THBIX U (HOChHOPHBIX yA0OpEHUid, MOTyYeHUE,
cobupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (ocdaT-uOH U W3yUYCHHE NPU3HAKOB
UX IPOTEKAHHUsI, B3AUMOJACHUCTBHE KOHUEHTPUPOBAHHON a30THOM KHCIIOTBI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BHUJIEOMATEPHUAIIOB), U3y4eHHUE MozeIen
KPUCTAUTMYECKUX peIIETOK anMasza, rpadura, ¢yiiepeHa, O3HaAKOMJIEHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HAaBaHUE U U3YUYECHUE
CBOMCTB YIJIEKMCJIOTO ra3a, MPOBEICHUE KAUYECTBEHHBIX PEaKIMil Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYEHHE IMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUIMKATHOM TPOMBIIIIEHHOCTH, PEIIEHUE HKCIIEPUMEHTAIbHBIX
3amad o TteMe «BakHelIne HeMeTalIbl U UX cOeauHEHUs». MeTaljabl U HX
COeIMHEHUS

OO01as xapakTepuUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnosoxeHus B Ilepuoauyeckon cucreme Xumuyeckux dsyemeHtoB J[.U.
MenpneneeBa u ctpoeHuss aToMoB. CTpOo€HHE MeTaIoB. MeTauimdeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HanpspkeHU MeTtawioB. Ou3nyeckue U XMMUYEeCKrue CBOMCTBAa MeTauioB. OO0ume
CHOCOOBI MOTYYEHHSI METAJIIOB.



[ToHATHE O KOPPO3MH METAIJIOB, OCHOBHBIEC CIIOCOOBI 3aIUTHI UX OT KOPPO3UHU.
CmnaBbl (CTanb, YyryH, AIOPAIIOMUHUN, OpOH3a) M HUX NPUMEHEHHE B OBITYy U
MIPOMBIIIJIEHHOCTH.

[Ilenounbie MeTAIBL: MOJOXkEeHHE B llepuognyueckoil cucTeMe XMMHUYECKUX
sanemeHToB J[.MI. MenneneeBa, CTpoeHHE MX aTOMOB, HaXxOXICHHUE B MPUPOJE.
dusznyeckue U XMMHUYECKHEe CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbl U
TUIAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHHe WIENOYHbIX METalIOB MU HX
COCIUHCHUM.

[[lenouyno3eMebHbIE META/UIbl MarHuii M KaJlblMH: II0OJIOKEHUE B
[Tepunonnueckoit cucremMe xumuueckux aiemMeHTtoB [[.M. MenneneeBa, cTpoeHue
UX aTOMOB, HaXOXJIeHHUE B nipupojie. Pusndyeckre 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuedmue coeauHEeHUS KaibIusd (OKCHJ, THIPOKCHI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJIFOMUHUN: TIOJI0KEHNE B lleproanueckor cCucTteMe XUMUYECKUX AJIEMEHTOB
.. MengeneeBa, CTpOCHHME aTOMAa, HAXOXIACHHWE B mnpupoae. Pundeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHIA M THUAPOKCHIA
aJIFOMUHUS.

Kenezo: monoxkenne B lleprnoanyeckor CHCTEME XHUMHUYECKUX 3JIEMEHTOB
.. MengaeneeBa, CTpoeHUE aToMa, HaxoxJcHHWE B mnpupone. dusznueckue u
XUMHUUYECKHEe CBOMCTRA xkene3a. Okcu b, Tuapokcuabl U conu xxenesa (1) u xxenesza
(1), ux cocraB, CBOMCTBA M MOJyUYCHUE. XUMUYECKULL IKCREPUMEHIN!

O3HAaKOMJIEHHE ¢ oOpa3laMu METAJIOB U CIUJIaBOB, MX (DU3UYECKUMU
CBOMCTBAMH, H3YyUYCHHE PE3yJbTaTOB KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MpoOLiecca TOPEHUSl KEJIe3a B KUCIOPOJIE
(BOBMOXKHO  KCMOJIb30BAHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KQUEeCTBEHHBIX PEAKIUI HA MOHBI (MarHus, KaJbLUs, AIFIOMUAHHMS, [IUHKA, KeIe3a
(1) u xene3a (1), meau (11), HaOMFOMEHUE W OMMCAHUE MPOIIECCOB OKPAIINBAHUS
IJJaMEHH HWOHAaMU HaTpusl, KaJIus W Kajdblusg (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIIEHHE dKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «Baxueime
METAJIJIbI M KX COSMHCHUS. XUMHS U OKPYKAK0IIAas cpeaa

BemectBa n marepuanbl B IOBCEIHEBHOM JKM3HU 4YEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEUIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momonib mnpu
XUMUYECKUX 0KOTaX U OTPaBJIECHUSX.



XUMHUYECKOE 3arps3HEHUE OKpYXalollel cpeinl (mpeaesbHas I0mycTUMAast
KoHIleHTpalus BemiecTB (nanee — [1JIK). Ponb XuMum B pelieHu 3K0JI0THYECKUX
npobseM. Xumuueckuii sxcnepumenm:

N3y4CHHUC O6p33HOB MaTCpUuaIoB (CTCKJIO, CILIaBbl MCTAJIJIOB, ITIOJIMMCPHBIC

MaTepualbl).

Mescnpeomemuvie ces3u
Peasmmszannst mMexXnpeaMeTHBIX CBSA3EH IIPU M3YYEHHM XHMHMM B 9 Kiacce

OCYHIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBJSIOMUXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO ITUKJIA.

OO0mre ecTecTBeHHO-HAyYHbIE TOHSTHS: HAy4YHBIM (PakT, TMIIOTE3a, 3aKOH,
TEOpWsI, aHallM3, CHHTE3, KiIacCH(pUKANMs, TEePUOANIHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s peKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®dusuka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIIH],
W30TOMBI, PAJUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsi, MPOBOJIHHKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSTHUE BEIIECTBA, T'a3, PaCTBOP, PaCTBOPUMOCTh, KpUCTAJUTHUECKAs
peméTka, CIUiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢orocuHTe3, abixaHue, Ouocdepa, 3KOCHCTEMA, MHHEPATbHBIE
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, runpocdepa, MUHEPAIbI, TOPHBIE TTOPOIbI, TOJE3HBIC
HCKOIIaeMbIe, TOTIJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCsl B XOJie OOyYEeHHMs] XUMUU B €IMHCTBE Yy4eOHOU H
BOCIIUTATENBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAIAULIMOHHBIMA POCCUNMCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILICHHOCTSIMU, IPUHSTBIMU B
oOIIecTBe MpaBWJIaMH M HOPMAaMH TOBEIEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALNHI 00YUYaIOIIUXCS.

JIMYHOCTHBIE ~ pE3yJbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYYaroIIMXCs
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTHBHBIX ILIEHHOCTHBIX OPHEHTALMK W
pacIpeHre OmbITa JACATSIHFHOCTH Ha €€ OCHOBE, B TOM 4HCJIEe B 4acTh: 1)
NATPUOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOI'0 OTHOLIEHHUs K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIECIWIO, TIOHUMAaHHS 3HAYEHUS XWMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaluen o
IIEPEOBbIX JOCTHMKEHUAX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpPOWCTBE MUpa U OOIECTBA;

2) rpamaaHCKOro BOCIIUTAHUSA:

IPEJICTABJICHUS O COLMAJIBHBIX HOPMAX U MPABUIIAX MEKIMYHOCTHBIX OTHOIIEHUM
B KOJIJICKTUBE, KOMMYHHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOMH,
y4eOHOUCCIIEIOBATENLCKOM, TBOPYECKOM M JAPYrMX BHAAaX JEATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HONW COBMECTHOM JESTENIbHOCTU IpPH BBINOJIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3a]a4, BBINOJIHEHUM XUMHUYECKUX SKCIEPUMEHTOB,
CO3JaHUM  Y4YEOHBIX MPOEKTOB, CTPEMJICHHWS K  B3aUMONOHMMAHUIO U
B3aMMOIIOMOIIH B MpOIlecce ITON yueOHOM AESITeNbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEAECHUE M ITOCTYNKH CBOHUX TOBApPHILEH C MO3WLMAHA HPABCTBEHHBIX M
IIPaBOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIEICTBUNA IMOCTYNKOB; 3) HEHHOCTH
HAYYHOI'0 NO3HAHMSA:

MHUPOBO33PEHUYECKHUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKUuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM M COCTaBIISIOLIME
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOJHOM CpPENOW, O POJIM XUMHM B TNO3HAHUU 3TUX 3aKOHOMEPHOCTEW;
MIO3HABATEJIbHBIE MOTHBBI, HANPABJICHHbIE HA IIOJYYEHHE HOBBIX 3HAHHUW MO
XUMHUH, HEOOXOIuMbIe i1 OOBSICHEHHS HaOJI0/IaeMbIX MPOLECCOB U SIBICHUH,



MO3HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIBHOM paboOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAMU HUH(POPMAIMOHHBIX
TEXHOJOTHI; HUHTEpeC K 0OYUCHHIO U MO3HAHUIO, JIF0003HATEIbHOCTh, TOTOBHOCTD
U CIOCOOHOCTh K CcaMOOOpa30BaHUIO, IPOEKTHOM U  HCCIEN0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHHUS B
nanbHeiem; 4) popMupoOBaHUs KyJbTYPbl 310POBbS:

OCO3HAaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOLIECHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HENPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KypeHusi),
HEOOXOJMMOCTU COOJIFOJICHUS] TpaBuil OE30MACHOCTH HpU  OOpallleHuu C
XMMHYECKHMHU BELIECTBAMH B OBITY M pealbHOM JKU3HH; S) TPYyAOBOro
BOCIIUTAHMS:

MHTEpEC K NPAKTUUECKOMY U3YUEHHIO MPOPECCHl U Tpyda pa3IudHOIo poja,
yB@XEHHUE K TPYyJLy M pe3yibTaraM TPYAOBOW JESTENbHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHHs TMPEAMETHBIX 3HAHUN 10 XUMHH, OCO3HAHHBIM BHIOOD
VH/IMBHUIYAJIbHON TPAEKTOPUU MPOJOJIKEHHUS 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIIEITHOW TTPO(ECCUOHATFHON AEITETFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTh QJIalITUPOBATHCA B MPOQPECCHOHAIBHON cpene; 6) IK0J0rn4ecKoro
BOCIIUTAHMS:

HKOJIOTUYECKH L[EJIECO00Pa3HOE OTHOIICHHUE K MPUPOJI€ KaK UCTOUYHUKY KU3HU
Ha 3eMje, OCHOBE €€ CyIECTBOBaHMUS, I[OHMMAHUE LIEHHOCTH 3J0pOBOrO MU

O6e3omacHOoro oOpa3a JKH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0pOBbI0, OCO3HAaHUE LIEHHOCTH COOJIOACHUS
paBuJ 0€30MaCHOTO MOBEEHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYalIMSIX,
YIPOXKAIOIIUX 3J0POBBI0 M JKU3HH JIIOJIEH; CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS,
MOJTy4aeMblI€ MPU U3yUYECHUHU XUMUH,

JUIl PELICHMS 3a]1ad, CBS3aHHBIX C OKPYXKAIOLIEW MNPUPOJHOW CpEIor, I
NOBBIUICHUSI YPOBHS  SKOJOTMYECKOM KYJIbTYpbl, OCO3HaHHUS TJI00aJIbHOTO
XapakTepa dKOJOTUYECKUX MPOoOIeM U IMyTeH UX peuieHus: MOCPEICTBOM METO0B
XUMHH, DOKOJIOTMYECKOIO0 MBIIIJICHUS, YMEHHS pPYKOBOJACTBOBATHCSI MM B
[103HABAaTEIbHOW, KOMMYHUKATUBHON U COLIMAIBHOM ITPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocrtaBe MeranpenMETHBIX pe3yJbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPbIE



UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpEAMETax M IO3BOJISAIOT Ha
OCHOBE 3HAaHUUM M3 3THUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IIEIIOCTHOMN
HAyYHOW KapTHHE MUpa, M YHUBEpCAJIbHbIE yUEOHbIE AEHCTBUS (I03HABATEIIbHBIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIC), KOTOpbIE OOeCmeunBaoT (OPMUPOBAHKE
TOTOBHOCTUM K CAaMOCTOATEIbHOMY IUIAHMPOBAHUIO M OCYILECTBICHHUIO y4eOHOU
NEATEIbHOCTH.

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIC YUeOHbIE 1eHUCTBUS
Bba3oBnle Jjornyeckue aeiicTBUA:

YMEHUSI UCIIOJIB30BATh MPHUEMBI JIOTUYECKOTO MBIIIJIEHUS IPU OCBOCHUY 3HAHMIA:
PacCKphIBaTh CMBICII XUMUYECKUX MOHATUN (BBIACISATh UX XapaKTEepHbIC MPU3HAKH,
YCTaHABJIMBATh B3AUMOCBSI3b C APYTUMU MOHSITUSIMHU ), UCII0JIb30BATh MOHATUS J1JIS
OOBSICHEHUS OTIEIBHBIX (DAKTOB U SIBICHUM, BHIOMpPATh OCHOBAHUSA M KPUTEPHUH
JUIST  KJacCU(UKAIMM  XMMHYECKHMX  BEIIECTB M XHMHYECKUX  pEeaKIuii,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUYECKHUE pacCykACHUS (MHIYKTUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTHN),
Jie7IaTh BBIBOJIBI W 3aKJIOUCHUS; YMEHHE NPUMEHSTh B MPOIECCE TMO3HAHUS
NMOHATUS (TPEAMETHBIE U METANPEIMETHBIC), CHMBOJINUECKUE (3HAKOBBIC) MOJIEIH,
UCIIOJIb3yeMbI€ B XWMHUHU, MPEOOpPa30BbIBATH IIMPOKO MPUMEHSEMbIE B XUMHUU
MOJIEIbHBIE MPEICTABICHUSI — XUMUYECKUI 3HAK (CHMMBOJI DJIEMEHTA), XUMUUECKast
dbopMyna W ypaBHEHHE XUMUYECKONW PpEAKIMU — TPU PEHICHUH Y4eOHO-
MO3HABATENbHBIX 337a4, C YYETOM 3THX MOJENbHBIX MPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIEC MPU3HAKU HM3yYaeMbIX O0OBEKTOB — XUMHUUYECKUX
BEII[ECTB U XUMUUYECKHUX PEAKIUH, BBISBIISITH OOIINE 3aKOHOMEPHOCTH, TPUYHMHHO-
CJICJICTBEHHbBIC CBSI3M W TPOTUBOPEUUS] B HM3Yy4aEMBIX MPOIECCAX U SIBJICHUAX.
Ba3oBble uccienoBarejabckue 1eHCTBUSA:

YMEHHE HCMOJIb30BaTh IOCTABIICHHBIE BOIMPOCHI B KAaYECTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B Ka4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
MPOBEPKE MPABWIBHOCTH BBICKA3BIBAEMBIX CYXKIACHUN; MPUOOPETEHHUE OIbITA IO
IJIAHUPOBAHUIO, OPraHU3allMd M TMPOBEACHUIO0 YYEHUYECKUX HKCIEPUMEHTOB,
yMeHue HaOJI0JaTh 3a XOJAOM MPOLECcCa, CAMOCTOSITENbHO MPOTHO3UPOBATH €r0
pesyabtar, GopMyIHpoBaTh O0OOIIEHUS ¥  BBIBOJABI MO  pe3yjbTaTaM
MIPOBENEHHOTO OMBITA, UCCIICAOBAHMSI, COCTABIISATh OTYET O MPOCIIaHHON padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BbIOMpaTh, AaHAJIU3UPOBATH U  HMHTEPIPETUPOBATH HH(OpMAIUIO
pPa3TUYHBIX BUIOB M (POPM MPENCTABICHUS, MTOTYIaEMYI0 U3 Pa3HBIX UCTOYHHKOB
(HaydHONIOMYJISIpHAsE  JIMTEpaTypa XUMHUYECKOTO COJIEpKaHUsA, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKHU OLIEHMBATh MPOTUBOPEUMBYIO U



HEIOCTOBEPHYIO HMH(OPMALIMIO; YMEHHE NPUMEHSATh pazINyHble METOJbl U
3alpochl MPU TOUCKE W O0TOOpe HMHQOpPMAIMM U COOTBETCTBYIOIIMUX JaHHBIX,
HEOOXOIMMBIX  JUIA  BBINOJIHEHWS y4eOHbIX M MO3HABATEIbHBIX  3afad
OIIpEeNeNIEHHOr0 TUMNA, MPUOOpEeTEeHHEe OomnbiTa B 00JaCTU  HCIHOJIb30BaHUSA
UH(POPMALIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH,  OBJaJeHUE  KyJIbTYpOM
AKTUBHOTO HCIIOJIb30BAaHUS Pa3IMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSITEIHHO
BbIOMpaTh ~ ONTUMaNbHyI0  (GOpMy  TpeAcTaBieHHs  UHOpMaLUd U
WITIOCTPUPOBATh pelIaeMble 3aJaydl HECIOKHBIMU CXEMaMH, JuarpaMMami,
npyrumu  ¢popMamu TpaduKd M HUX KOMOWHAIIMSIMHU; YMEHHE HCIIOJIb30BaTh U
aHAJM3UpOBaTh B Ipolecce Y4eOHOW U HCCIIEAOBATENILCKOM J1eSTebHOCTU
MH(GOPMAILIMIO O BIMSIHUM IPOMBIIIIEHHOCTH, CEJIbCKOI0 X034WCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY>KaIOIeH MPUPOTHON CPebl.

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHBbIE YUeOHbIE IeHCTBHS:
YMEHHE 3a/laBaTh BOMNPOCHl (B XOJe Jauanora u (Wiau) JUCKYCCHHM) TIO

CyIIECTBY  OOCyXJaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHUS
OTHOCHUTEIBHO BBITIOJHEHUS TIPEIJIOKCHHON 3aJaud; TPHOOPETCHHE OIbITa
MIPE3EHTAIIUN PE3YJIBTATOB BBITOTHEHHUS XUMHIECKOTO

IKCIIepUMEeHTa (JTa0OpaTOPHOTO OMBITA, JAOOPATOPHOUN PabOTHI MO MCCIETOBAHUIO
CBOICTB BEIIECTB, y4eOHOTO TMPOCKTA); 3aMHTEPECOBAHHOCTH B COBMECTHOW CO
CBEPCTHUKAMH TI03HABATEIBPHOM W HCCICIOBATEIBCKON JCSITCIBHOCTH TIPHU
pEIICHNH BO3HUKAIOMIMX MPOOJEM Ha OCHOBE y4€ra OOIUX HMHTEPECOB U
COTJIACOBAHMS MO3ULIMKN (0OCYXJIeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbD»,
KOOpPJIMHAILIUS COBMECTHBIX JIEUCTBU, OIpPEACIICHUE KPUTEPUEB IO OIICHKE
Ka4eCcTBa BBITIOJIHEHHON PabOTHI U Apyrue);

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YYeOHbIE 1€CTBUS:

YMEHHUE CAMOCTOSITENBHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Hanbonee 3pPpeKTUBHbIE CIIOCOOBI pelieHusl YYeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTABJISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA NPU BBINOJHEHUU 33JaHUN C Y4YETOM
MOJTy4YEHHUSI HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BELIECTBAX U PEaKusX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.



ITPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe mnpeaMETHBIX PE3YyJAbTAaTOB II0 OCBOCHHIO 00A3aTEIBLHOIO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepalbHON padouei MnporpamMMon,
BBIJICISIIOT: OCBOEHHBIE OOYYarOIIMMHUCS HAy4YHbIC 3HAHHUS, YMEHUS U CIIOCOOBI
NeucTBul, cnenuduueckue JUISL  TIpEAMETHOM 00JacTu  «XUMHUS», BHUIBI
JNESITEIbHOCTH 10  TOJYyYEHHWIO HOBOTO  3HAaHWS, €ro HHTEpIpETaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonity oOydyenust B 8 kjiacce mpeaMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

PACKpbIBATh CMBICI OCHOBHBIX XMMHWYECKHX IOHSATHUI: aToM, MOJIEKYJIa,
XAMHUYECKUN  3JIEMEHT, IMPOCTOE BEIIECTBO, CJOXHOE BENIECTBO, CMECh
(omHOpOAHAS W HEOJHOPOJIHASI), BaJCHTHOCTb, OTHOCHUTEIIbHAs AaTOMHAas W
MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs MAacca, MaccoBast
JIOJIsT XUMUYECKOTO AJIEMEHTa B COCAMHEHUU, MOJIIPHBIA 00BbEM, OKCHJI, KUCTIOTA,
OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHUCIICHUs, XUMUYECKas
peakius, KiaccuuKanus peakiuii: peakiiuy COCAMHEHUS, PEAKIIUN Pa3JIOKEHUS,
peakiMy 3aMeIleHHUs, PEeaKkinu OOMEHa, 5K30- U JSHIAOTEPMUYECKHUE PEaKIIUH,
Teru1oBoM 3(PdeKT peakmuu, Sapo aToma, JICKTPOHHBIM CJIOM aToma, aTOMHAas
opOuTanb, pagdyc aroMa, XWUMHYECKas CBS3b, IMOJSpHAsS U HEMoJspHas
KOBAJICHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PacTBOP, MACCOBAsI JOJIA
BellecTBa  (TPOLIGHTHAsT  KOHIIGHTpaAlusi) B pacTBOpE; HWJUIIOCTPUPOBATH
B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUI U MIPUMEHATH ITH
MIOHSTHUS TIPU ONKMCAHUM BEIIECTB U UX MPEBPALICHUN; UCIIOJIB30BATh XUMUYECKYIO

CUMBOJIMKY JIJIsi COCTaBJiIeHUS (hOPMYJI BEIIECTB U
YPaBHEHUM XUMHUYECKUX PEAKIUM; ONMPEICIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B

OMHAPHBIX COCUHEHUSX, CTCTICHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIAacCy COeMHEHUH 10 PopMyiaM, BUJI XUMUYECKOHN CBS3H
(KOBaJIGHTHAas M WOHHAsl) B HEOPTAaHUYECKUX COCAMHEHHUSX; PACKPBIBATH CMBICI

ITepuoanueckoro 3akona J[.1. MeHnneneesa: neMOHCTpUPOBAThH
IMOHMMaHHE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB OT MX
nojoxxeHust B Ilepuoguueckoil cucreme, 3aKOHOB COXPAaHEHMS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHOMOJICKYJISIPHOTO y4Y€HHs, 3aKoHa ABOrajipo;
OMHCHIBATh U XapaKTepu30BaTh Ta0INUHYI0 popMy Ileprnogndyeckon cucTemsl
XUMHUYECKHUX AJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MoArpyimna (A-rpymrmna)» u
«mmobounas moarpynma (b-rpymma)», mMameie u OoNbIIME TEPUOIBI, COOTHOCUTH
o003HayeHUs1, KOTOphle wuMeTcs B Taomuie «llepuoanueckas cucrema
xuMHudeckux saeMeHToB .M. MeHaeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU



CTPOEHMSI aTOMOB XMMHUYECKHMX JJIEMEHTOB (COCTaB W 3apsij sapa, oOllee YUCIIOo
AIIEKTPOHOB U PACHPEIEICHUE HX IO JIEKTPOHHBIM CIIOSIM); KIACCU(UIIMPOBATH
XMUMHUYECKUE AJIEMEHThI, HEOPIraHUUECKHE BELIECTBA,

XMMHUYECKHE peaklUUy (MO YHCIY M COCTABY YYAacTBYIOIIMX B PEaKlUMU BEILECTB,
no TerioBoMy 3(h(dexTy); XapakTepu3oBaTh (OMHMCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEIIECTB pPa3IMYHBbIX KJIAaCCOB, MOATBEP)KIas ONKUCAHUE IpPUMEpaMHU
MOJIEKYJIIPHBIX ~ YPaBHEHHM  COOTBETCTBYIOIIMX  XHMHYECKHX  pPEAKLUU;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUE€CTBEHHOI'0 COCTaBa,
BO3MOYKHOCTH MPOTEKaHUS XMMUYECKHUX IMPEBPALICHUN B PA3NHYHBIX YCIOBUSX;

BBIYMCIITh OTHOCUTENIbHYIO MOJIEKYJISIPHYO U MOJISIPHYIO MAacChl BEILIECTB,

MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (opMyJe COEAMHEHHUS, MACCOBYIO
JIOJII0 BEILIECTBAa B PAcTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHHIO XWMHYECKOU
peaklyy; MPUMEHSTh OCHOBHBIE ONEPAllMU MBICIIUTEIbHOMN NEATEIbHOCTH — AHAJIN3
Y CUHTE3,

CpaBHEHHE, O0O0OLIeHHe, CUCTEMAaTH3alUI0, KIACCU(PHUKALUIO, BBISBICHUE
MPUYUHHOCIIEACTBEHHBIX CBSI3€W — JIJISl U3YUYEHUSI CBOMCTB BEUIECTB U XUMHUYECKHUX
peakuui, eCTeCTBEHHO-HayYHbIE METO/bl MO3HaHWs — HAOIIOACHHME, U3MEpPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (pEajbHbI U MBICICHHBIN); CIEA0BaTh MpaBUiiaM
MOJIb30BAaHUSI XMMUYECKOMN MOCyA0M 1 1a00paTOpHBIM

00OpyI0BaHUEM, a TAK)KE MpaBUIaM OOpAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIUSIMA TI0 BBINOJHEHUIO JIA0OPATOPHBIX XHUMHYECKUX OIBITOB IO
MOJYYEHUIO W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPENEIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOIO
BEILECTBA, IUIAHMPOBATh M MPOBOAWTH XUMHUYECKHE OKCIIEPUMEHTHI 110
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH W KHUCIOT C MOMOIIbI0 HHAMKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U APYTHE).

K xoHIiry oO0ydueHus B 9 kjaacce nmpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITMXCS YMEHU:
PacKphIBAaTh CMBICII OCHOBHBIX XMMHYECKUX IMOHATHN: XUMUYCCKUN JICMCHT,
aTom,
MOJIEKYyJla, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEMIECTBO,
BaJICHTHOCTh, DJICKTPOOTPHUIIATEILHOCTh, CTCIICHb OKHCICHUS, XUMHUYECKas
peaKiusi, XuMUYECKast CBSI3b, TETIIOBOM d(PPEKT peakiuu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOIMUTHI, JIIEKTPOIUTHYECKAs] IUCCOIUAIIHS,
peakiMu MOHHOTO OOMEHa, KaTalln3aTop, XMMHUECKOE paBHOBECHE, O0OpaTUMBbIC U
HEOoOpaTUMbIe peakiuu, OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC peaKiuu,
OKHCIIUTENh, BOCCTAHOBUTENb, OKHCJICHHE U BOCCTAHOBJICHHE, AaJlJIOTPOIIHS,



aM(pOTEpPHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAs, HOHHAs, MeTaJJIM4YecKas),
KpUCTaJUIMYECKasl PelI€TKa, KOPPO3Usl METAILIOB, CIUIaBbl, CKOPOCTh XUMUYECKOU
peakuuu,  OpenenbHO — gomyctumass — KoHueHtpauums — [[JIK  Bemectsa;
WJUTFOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHITHITU
MOHATHS TIPU ONMCAHUM BEIIECTB U UX NMPEBPALICHUI; UCIIOIb30BATH XUMUYECKYIO
CHUMBOJIUKY JJIsl COCTaBICHUS (POPMYJT BEIIECTB U
YPaBHEHUI XUMUYECKUX PEAKIUI; OMPEAEHATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX JIEMEHTOB
B COCIMHEHHAX  pa3IMYHOTO  COCTaBa, MPUHAJICKHOCTh  BEUIECTB K
ONpeNeNEHHOMY KJIacCy COEAMHEHHN 1o (opMynaMm, BUJ XUMHUYECKON CBA3M
(KOBaJICHTHAs, NOHHAsI, METAJIMYECKAs)) B HEOPraHUYECKUX COECIUHEHUSX, 3apsil
MOHAa MO XUMHUYECKOM (opmyse, XapakTep Cpeabl B BOJHBIX PacTBOpPAX
HEOPTraHWYECKUX COCIMHEHHMM, THUIl KPUCTANIMYECKOM PEMIETKH KOHKPETHOTO
BEILIECTBA;
packpeiBath cMmbica [lepuogmueckoro 3akona J[.M. MenneneeBa wu
JEMOHCTPUPOBATh €ro NMOHMMAaHHUE: OMUCHIBATh U XAPaKTEPU30BaTh TAOINYHYIO
dopmy Ileprognueckoit cucTeMbl XUMHUYECKUX AJIEMEHTOB: pa3ivyaTh MOHSATHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», mansie u
Oonblllie MEpUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEKTCA B
NEePUOJIMYECKON TAaOIUIE, C YUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOECHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTAaB W 3apsl siApa, OOLIEe YUCIO 3JIEKTPOHOB U
pacrpeielieHue UX 10 3JIEKTPOHHBIM CJI0SIM), OOBACHATH 00IIHME 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCIMHEHU B MpeJenax MallbIX IEPUOIOB
U TJIABHBIX MOATPYNNI C Yy4€TOM CTPOCHHS WX aTOMOB; KJIacCHU(UIIMPOBATH
XUMHUYECKHE AIEMEHTBI, HEOPraHUYECKNE BEILIECTBA,
XUMUYECKHE PeaKuu (MO YHMCIy U COCTaBY YYAaCTBYIOUIMX B PEAKIMM BEILECTB,
N0 TEemIoBoMy 3(pQeKTy, MO0 HU3MEHEHHMIO CTENEHEH OKUCICHHUS XUMHUYECKHX
AJIEMEHTOB);  XapaKTepu3oBaTh (OMHUCHIBaTh) 0OmME ©  crnenuduueckue
XUMHUYECKHE CBOMCTBA MPOCTHIX M CIOKHBIX BEIECTB, MOATBEpPXkIasi OMHCAHHE
NpUMepaMH  MOJIEKYJIPHBIX M HOHHBIX  YPaBHEHHH  COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUN; COCTABISATh YPABHEHUS AJIEKTPOIUTHUECKON IHcCcOoralun
KHUCJIOT, IIEJIOUEN U COJIEM, ITOJHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIU HOHHOTO
oOMeHa, ypaBHEHMsI peaklUi, MOATBEPKIAIOUINX CYIIECTBOBAaHNWE T'€HETUYECKOU
CBSA3M MEXJYy BeIeCTBAMHU pa3JIMYHBIX KJIACCOB; PACKPbIBATh CYIIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI TOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOrO OajlaHCa STHUX pPEaKIIHii; MPOrHO3HPOBATh CBOMCTBA
BEILIECTB B 3aBUCHUMOCTH OT UX CTPOECHUS, BO3MOKHOCTH



MPOTEKAHUSI XMMHUYECKUX IPEBPAIICHUM B PA3JIWUYHBIX YCJIOBHUSAX;, BBIYMCIATH
OTHOCHUTEIIbHYI0 MOJICKYJSIPHYI0O U MOJIIPHYIO MAacChl BEHIECTB, MACCOBYIO JOJIIO
XUMHYECKOTO 3JIEeMEHTa Mo (opMysie COeNMHEHHUsS, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW peakiuu; cOOII01aTh
MpaBUJIa MOJH30BAHUS XUMHUECKOHN TTOCYI0M U J1a00paTOPHBIM

o0opyioBaHHEM, a Tak)Ke MpaBuja oOpaleHus ¢ BEIeCTBaMU B COOTBETCTBUU C
WHCTPYKIIUSIMUA TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XHUMHYECKUX OIBITOB II0
MIOJTYYCHUIO U COOMPaHUIO Ta3000pa3HBIX BEMIECTB (aMMHUaKa M YTIIEKUCIIOTO rasa);
MPOBOJIUTh PEAKIUM, IOATBEPKIAIOIINE KAaYEeCTBEHHBIM COCTaB Pa3IMYHBIX
BEILIECTB: PAClO3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cwimkar-, cynbhar-, THIPOKCHUI-UOHBI, KaTHOHBI aMMOHHUS U HOHBI
W3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB; MIPUMEHSATh OCHOBHBIE ONEPAIIUN MBICIIUTEILHON JIESITEIbHOCTH — aHAIIA3
W CHHTE3, CpaBHEHHE, O0O0OIECHHE, CHCTEeMaTH3allii0, BBIIBJICHUE NPUYUHHO-
CJIEICTBEHHBIX CBA3€U — JIJII U3yYECHUS CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIUN,
€CTECTBEHHOHAYyYHbIC€  METOJbI  MO3HAHUSI —  HAOIIOJICHHE, HW3MEpEHue,
MOJICTUPOBaHUE, IKCIICPUMEHT (PEaJIbHBIM M MBICIICHHBIN ).
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3.1 [Iepuonnueckunii 7
3dKOH U HCpI/IOI[I/ILIeCKaSI
CHUCTEMA XUMHUUYECKUX Bubnuoteka HOK
sanementoB J[. W. https://m.edsoo.ru/7f41837c
Menneneesa.
Crpoenue atoma
3.2 XuMHuecKas CBA3b. 8
OKMCIUTENBHO- Bubanorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIINN
Uroro 68 yacos
9 kJacc
No TeMa Konnuectso HHTepHeT_
4acoB
pecypchl
Pazgen 1. BemecrBo u
XUMHYECKHE PeaKIuu
1 [loBTOpenne wu  yrmyOneHue 5 bubnuorexa [IOK
3HAHMI OCHOBHBIX Pa3IeNioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
2 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnorexa [JOK
XUMHYECKHUX PEAKIIMH https://m.eds00.ru/7f41a636
3 DNEKTPOTUTHYECKAS 8 bubmmoreka [JOK
JUCCOIMAIIHSL. https://m.edsoo.ru/7f41a636
XUMUYEeCKHE  peakluu B
pacTBopax
Hroro no pazneny 17
Paspen 2. Hemeramiabl M HX
coeIMHeHHUs
4 OO6mrast XxapakTepucTruKa 4 bubnuotexa [JOK
XUMHYECKUX AJIEMEHTOB https://m.edso0.ru/7f41a636
VIIA-rpynnet. ["anorenst
5 Oomas XapaKTepUCTHKA 6 bubmuorexa [JOK
XUMHYECKUX aieMeHToB VIA- https://m.edsoo.ru/7f41a636
TPYIIBL. Cepa 51 eé
COCIMHEHUS
6 Oomas XapaKTepUCTHKA 7 bubmuorexa [IOK
XUMHUYECKUX 7HJIeMEHTOB VA- https://m.edsoo.ru/7f41a636
rpynmsl. A30T, ¢dochop U uX
COETMHEHUS
7 OO01mmas xapakTepucTHKa 8 bubnmoreka [JOK

XUMHUYECKUX d1eMeHTOB |V A-

https://m.edsoo.ru/7f41a636
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IPYIIBL. YTIEPO U KPEMHUN
U UX COCMHEHUs

Hroro mo pazaeny 25

Pazpen 3. Meramasl M HX

coeIMHEeHUs

OO01Ke CBOMCTBA METAJIIOB 4 but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Baxnueilimme MeTaulbl M HX 16 bubnunorexa LIOK

COETMHEHHUS https://m.edso0.ru/7f41a636

Hroro no pazaeny 20

Pa3zpen 4. XumMus |

OKpY’Kalllas cpeaa

BemectBa u wMarepuansl B 3 bubnnorexa [JOK

JKU3HHU YeIOBeKa https://m.edso0.ru/7f41a636

Wroro mo pazneny 3

Pe3epBHOe Bpemsi 3

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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