PaGouyass nporpamma y4eOHOro npeamera « XuMHus» Ha YpOBHe OCHOBHOI0 0011Iero
oopaszoBanus ®I'OC 2010 u ®OII (6a30BbIi YPOBEHbD)
COILEPKAHUE OBYYEHUSA

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CHUCTEME HayK. lTema u
BeulecTBa. dusnueckue cBoWCTBa BeLIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsAtue o
METO/ax MMo3HaHMs B XUMuU. YncTele BemecTBa u cMecu. CrocoObl pa3/ieieHusl cMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U Ccll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (opmyna. BaJeHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENBHAsA aToMHast Macca. OTHOCHTEIbHAS MOJIEKYJIIpHas
Macca. MaccoBasi 1011 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmoCBs3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHMA.

duznyeckue M XUMHYECKHE SBICHMSA. XHMMUYECKas peakluus U € NPU3HAKU. 3aKOH
COXpaHEHMsI Macchl BelecTB. XUMUUeckue ypaBHeHus. Kiaccupukanus XUMHUUECKUX peakiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMMYECKOW MOCYIOW, MpaBUIaMu pabOThl B J1abOpaTopuu U NpUEMaMu
oOparteHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IPOKAJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOI) sIBIEeHUH, HabIoaeHne
U OIMCAaHWE TNPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusi, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (), usydenme crocoOoB
pasjieleHnuss CMeced: C IOMOINbI0 MarHuTa, (UIBTPOBAaHHE, BBIIAPUBAHUE, IUCTUIUIALMS,
xpomarorpadus, NpoOBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3y/IbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Boznyx — cMech razos. CocraB Bo3nyxa. Kuciopoa — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxcupnpl. Ilpumenenue xucnopoga. CrnocoObl TOJNydyeHHUs KUCIOpoJa B Jabopatopuu u
npoMbIIIIeHHOCTH. KpyroBopot kuciopoga B mpupoae. O30H — ajuioTporiHas MOJU(pHUKAIH
KHCIIOpOJa.

TemoBoil 3(dexT XuMHUUECKONW peakInH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- H
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Bomopoia B IMPUPOIE,
buznyecknue 1 XuMHUYeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOObI osydeHus. KucioTs! u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnyeckue cBorMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HaceinenHsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XUMHYecKue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJIE M B JKU3HU



yenoBeka. KpyroBopot BOJbI B MpHUpOJE. 3arpsA3HEHHE NPUPOAHBIX BOJA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyueHne okcuios.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckre U XUMHUECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHJIOB M OIKMCAHWE WX CBOMCTB, IOJy4YeHHE, COOMpaHHUe, pacliO3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHNE OOpPa3I[0B HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamyeckass cucremMa xumuueckux asnemeHtos 1. H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas CBA3b.

Crenenp  okucieHus.  OKHCIUTENBHO--BOCCTAHOBUTENBHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB M HEMETAJlJIOB, B3aMMOJAEHCTBHE THAPOKCHIA
LIMHKA C PacTBOpAaMHU KHCJIOT U ILEJIO0YEH, ITPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, PEAKIIUU PA3JI0KEHUS, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3YYEHUU XMMHU B 8 KJIACCE OCYILECTBISAETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATUH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aTOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIBl, TOPHBIC IMOPOJBI, ITOJC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

BemecTtBo 1 XUMHYECKasi peaKust

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4yeckux siemeHtoB J[. .
MengeneeBa. CrpoeHHe aTroMoOB. 3aKOHOMEPHOCTHM B W3MEHEHHHM CBOMCTB XHWMHUYECKUX
DJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, Kbl U UX COCAVUHEHMH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [leprondeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTAIMYECKON PEIMIETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHUH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakluil Mo pa3iuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYacTBYIOUIMX B peaKkIUH BEUIECTB, MO TemIoBoMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMUUYECKHE YPAaBHEHUSI.

[TonsiTue o cxopoctu xumuueckoi peakiuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonsatue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON peaKINH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAaKIUH, SJEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHMHM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOIUTAYECKON AUCCOIUANM. DIEKTPOIUTHI U HEAIEKTPOJUTHL. KaTHOHBI,
AQHUOHBI. MexaHW3M JAHMCCOLMAallMM BELIECTB C pa3IMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenenp qucconnanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YcloBHs HMPOTEKAHUS PEAKLMH MOHHOIO OOMEHa, IOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(akTOpOB, UCCIEIOBaHUE EKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, MPOLECCa JUCCOLMALUN
KUCJIOT, Iueno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEpHalioB), IPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMUX MPHUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (FOpeHue, peakluu pa3iokKeHUs, COeAMHEHUs),
pacrno3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBIL,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrtepucTuka TrajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (puU3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
mienoyamu).  XuopoBopopod. ConsiHash KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIYYEHHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHenmme Xi1opuabl
U MX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYecKHe CBOMCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBa
(obmue kKak MpeACTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. IlpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl U €€ COeNMHEHUH B TMpupoAe. XHUMHUECKOE 3arps3HEHHE OKpY’Karollel cpebl
COECIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakrepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEeHM OKHUCIEHMs. A30T, paclpocTpaHeHHEe B Tpupoje, (usuveckue u
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUaK, ero pu3andeckue 1 XMMHUYECKre
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHe CBOMCTBRa,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
dusznueckue M XUMHYECKHE CBoOicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHnit. XuMU4ecKoe 3arpsi3HeHHEe OKpYXKarollel Cpeibl COeMHEHUSIMH a30Ta (KUCIOTHbIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMN
docdopa, ¢puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u docdopnas kuciora,



bu3MYecCKne W XWMHUYECKHE CBOWMCTBa, mosiyueHue. Mcmons3oBanume ¢ochaToB B KayecTBE
MHUHEpaAJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Ancopobuusa. KpyroBopot yriepoga B mpupoje.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YroapHas Kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-moHbL.  Vcmonb3oBaHwe ~ KapOOHAaTOB B OBITY, MEAWIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KAK O COEJAMHEHMSX YIiepoJja
(MeTaH, 3TaH, ATWJEH, AalETUJIEH, ATAHOJ, IJIMIEPHH, YKCycHas Kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX TNepepabOTKu
(6eH3uH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [[OHATHE 0 OMONIOTMYEeCKH BaXKHBIX BEIIECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHoe €IMHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 0OpasllaMu XJIOpUAOB (TaJOre€HUA0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4YEeHUE XMMHUYECKHUX CBOMCTB pa30aBICHHON CEpHOMU
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YAOOpEHMUIA,
NoJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHONW A30THOM KHCIOTHI ¢ MEAbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), W3Y4YE€HUE MOJeNell KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YCHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KAUeCTBEHHBIX pEaKlUMi Ha KapOoHAT U
CHWJIMKAaT-HOHBl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHME C MPOIYKIHUEHN
CIWJIMKaTHOM MPOMBIIIJIEHHOCTH, PELIeHHE 3KCIEpUMEHTANbHBIX 3a/ad Mo TeMe «Baxnelimue
HEMETAJUIbl U UX COCTUHEHUS.

MeTayibl M X COeIMHEHUS

OOmiast xapakTepUCTUKAa XHWMHYECKHX OJEMEHTOB — METAJJIOB HAa OCHOBAHHUU MX
nonoxkeHus B [lepuonuueckoit cucreme xumudeckux 3mnemeHToB . 1. MenzaeneeBa u ctpoeHus



atomoB. CTpoeHHMe MeTauioB. Meramuinueckass CBA3b M METANIMYECKas KPUCTAIUIMYECKas
peméTka. OIEKTPOXUMHUECKUN psiA HanpspkeHMH MeTamioB. Du3nueckue M XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl MmosydeHust MeTaioB. [IoHsATHE 0 KOPPO3HM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3uu. CiiaBsl (CTalb, Yyr'yH, AIOPaTOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckrue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENbHBIE METAJUIBI MarHuid M Kajublui: 1moJokeHue B Ilepuogmueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpneneeBa, CTpOCHHME UMX aTOMOB, HaxXOXICHUE B
npupoge. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus M Kanblus. BaxkHelue coequHeHus
Kanbpus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux asemeHToB [ U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyueckne U XMMHUYECKUE CBONCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemesa (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMl METa/lIOB M CIUIaBOB, MX (U3MYECKUMH CBOMCTBAMH,
U3Y4YEHUE PE3YJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KalbIUsl U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUANIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFOMHUHUA, IUHKA, xene3a (1) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHUMHUYECKHX peakiuili B ObiTy. [lepBas momMomip NpH XUMHUYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTHMasi KOHIIEHTpallus
BerniecTs, ganee — [1/IK). Pons XxumMuu B penieHuu 3K0JI0THYECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 HCMOJb30BAaHMWE KaK OOIMMX €CTECTBEHHO-HAYYHBIX TMIOHATHWA, TaK ¥ TIOHATHH,
SIBJISTFOIITUXCSI CACTEMHBIMHU JIJIs1 OT/ICITBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIE MOHSTHS: HAy4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaNM3,  CHUHTE3,  KiIacCH(UKaIus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPUMEHT,
MOICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHS, MAaTEPHAIIHI.



O®usnka: Marepusi, aTOM, OJJIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHJ, H30TOIIBbI,
PaAMOAKTUBHOCTb, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKash pEUETKa, CIUIaBbl, (U3UYECKUE BEIHYUHBI,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEpAIbHBIC YIO0OpECHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaibl, TOpPHbIE TMOPOJIbI, IOJE3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JJUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHS IPOrpaMMbl OCHOBHOTO 00MIEro 00pa3oBaHUs
JOCTUT'AaKOTCA B XO04€ O6y‘~IeHI/I9{ XUMHUHU B CAUHCTBC yqe6H0171 n BOCHHTaTeJIBHOﬁ JCSATCIIBHOCTHU B
COOTBETCTBUH C  TPAJAUIMOHHBIMH  POCCHMCKUMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBEHHBIMH I[EHHOCTSIMH, MPUHATHIME B OOINECTBE MPaBUIaMH W HOPMaMH IOBEICHHS U
CIIOCOOCTBYIOT MPOIECCAM CaMOIIO3HAHHMSI, CAMOPA3BHUTHS U COLMAIM3AI[MHA 00YIafOIIHXCS.

.HI/ILIHOCTHBIG pe3y.]H)TaTI)I OTpa)KaIOT TOTOBHOCTH O6y‘IaIOIIII/IXC$I pyKOBOIICTBOBaTI)CH
CHCTEMOM IMO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMN M PACHIMPCHHE OIbITa ICATEIBHOCTH Ha €é
OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOr0 BOCIUTAHUS

LIEHHOCTHOTO OTHOILIECHHs K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIeMI0, TOHMMAHKs 3HAYCHHS XHMHYECKOW HayKH B JKH3HH COBPEMEHHOIO OOIIecTBa,
CHOCOOHOCTH BIIAJETh JTOCTOBEPHONM HMH(POPMALUCH O MEPEHOBBIX JTOCTHKCHHUSX M OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NPEJICTABICHUS O COIHAIBHBIX HOPMAax M MPaBUIaX MEKJINYHOCTHBIX OTHOIICHHN B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOI\/’I KOMIICTCHTHOCTHU B 06IHeCTBeHHO HOHC3HOﬁ,
y4eOHO-MCCIIEN0BATENbCKOM, TBOPYECKOW W JAPYIHX BHIAX JESTEILHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HO COBMECTHO# ESITEbHOCTH MPH BBITOJHEHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIMTOJTHEHUH XHMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOCKTOB, CTPEMJICHHS K
B3aUMOIIOHUMAHHUIKO U B3aWMOIIOMOIIIU B Hpouecce BTOI\/’I y‘-Ie6HOI>i JACATCIIbPHOCTH, TOTOBHOCTHU
OIICHHUBATH CBOE IIOBCACHUC U HOCTYHKI/I CBOHUX TOBapHHleﬁ C MO3UIUn HpaBCTBeHHI)IX nu
MPABOBBIX HOPM C YIETOM OCO3HAHHS MOCIIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE  MPEACTABICHHS O  BEMIECTBE W  XUMHYECKOM  PEaKIWH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH W COCTaBIAIONIME OCHOBY IS
NOHUMAaHHs ~ CYIIHOCTH  HAy4YHOW KapTHHBI ~MHpa, MpEACTaBIcHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPHPOIBI, B3AMMOCBS3SIX YeIOBEKa C MPUPOTHON CpPEIoii, O pOJIH
XUMHUU B ITO3HAHUU 3THUX SaKOHOMepHOCTeﬁ;

IIO3HABAaTCIbHBIC MOTHBBI, HaHpaBJ'IeHHBIe Ha HO.]'Iy‘-IeHI/IC HOBBIX 3HaHHI71 10 XHUMUHU,
HEOOXOMMBIE JUISI OOBACHEHHUS HAOJMI0MaeMbIX MPOIECCOB U SIBICHHH, IO3HABATEIbHOM,
UH(GOPMAIIMOHHON U YATATEILCKOW KYJIbTYPhI, B TOM YKCJI€ HABBIKOB CAMOCTOSTEILHON pabOThI



C yu4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypod, NOCTYMHBIMU TEXHUYECKHUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOYyYEHHI0 W TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPAaBIEHHOCTU U YPOBHS 00y4YEeHHUS B ajbHEHIIEeM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO,
YCTAaHOBKHM Ha 3/J0pOBbIi 00pa3 >KW3HHM, OCO3HAHUE IMOCIEACTBUI U HENPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBwyl 0E30MaCHOCTH TPH OOpAlEeHHH C XMUMHYECKUMHU BEIIECTBAMHU B OBITY W pEaIbHON
KU3HU;

5) Tpy10BOr0 BOCIIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii U TpyAa pa3iIuyHOro pojia, yBaXXEHHUE K
TPyAy H pe3yibTaTaM TPYIOBOW JAEATEIHLHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAaHHBIA BBIOOP WHIUBUAYAIBHOW TPACKTOPUU
NPOJOHKEHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOU NeATENbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHU, TOTOBHOCTh a/IalITUPOBATHCS B TPO(HECCHOHATILHOM Ccpejie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIO/ICHUS TIPaBUJI O€30MaCHOTO MOBEICHUS TIPH paboTe ¢ BEIIECTBAMHU,
a TaK)Ke B CUTYALIUAX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIFO/ICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYEHUH XUMHH, JJIS PelleHUus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPENOi, ISl TOBBIIIECHUS YPOBHS 3KOJIOTHUYECKOM
KYJIBTYpPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTed WX PelieHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHUECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATENIbHON, KOMMYHUKATUBHOW U COLIMATIBLHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC IS (OPMUPOBAHHS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUIM, THUINOTEe3a, (akT, cUCTEeMa,
MPOILIECC, IKCTIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (IIO3HABATEIHHBIC,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTENILHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

IMo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE AelicTBUS

ba3oBble Jiornueckme A1eCTBUA:

YMEHHsI HCHOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS TP OCBOCHUU 3HAHUMU:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHSATHA (BBIACNATh MX XapakTEpHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTHSMH), UCIIOIH30BaTh TIOHATHS I OOBSICHEHUS
OTJICBHBIX (DAKTOB W SIBJICHWW, BBIOMPATh OCHOBAaHUS WM KPUTEPHH I KJIACCH(PHUKAITUU
XUMHUYECKHUX BEIIECTB M XMMHUECKUX PEaKIUi, YCTaHABIUBATh MPUYHMHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
10 aHAJIOTHH ), JeJIaTh BBIBOJBI U 3aKITIOUCHUS;



yYMEHHE MPHUMEHSTH B Ipoliecce MO3HAHMsS MOHATUS (MpeAMETHbIE U MeTalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, MPeoOpa3oBHIBaThH LIMPOKO
OpUMEHSeMbIEe B XUMHH MOJEIbHBIC MPEICTABICHUS — XUMUYECKUNA 3HAK (CHMMBOJI DJIEMEHTA),
xumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pElIeHud YydeOHOo-
MO3HABATENIbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKUA H3YYaEMbIX OOBEKTOB — XHMHYECKUX BEIIECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3y4aeMBbIX IIPOIECCaX U SBJICHUSIX.

Ba3oBrble ucciaenoBareJLCKue AeiCTBHA.

YMEHHUE HUCHOJb30BATh MOCTABJICHHBIC BOMPOCHI B KAa4eCTBE WHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM M IPOBEICHHUIO YYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0I0aTh 32 XO/I0M MPOIIECCca, CAaMOCTOSTEIBHO IPOTHO3UPOBATH €TI0
pe3yabTar, (HOopMyIHpOBaTh OOOOMICHHWS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BHIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3INIHBIX BUJIOB
1 GOpM MPEICTABICHHS, TOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAs TUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

yYMEHHUE IPUMEHSATH Pa3IMIHbIe METO/IBI U 3alPOCHI MPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIbHBIX 33a4
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HUCIHOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJIeHuEe KyJIbTYypOil aKTUBHOTO HCIIOIb30BAHMS Pa3IMUHbIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpencTaBICHUS
HHPOPMALIMK W WUTIOCTPHPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBATh B Ipolecce y4yeOHOM M HcCiIe0BaTeNbCKOM
NeSITeTFHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CETHCKOT0 XO35SHUCTBA U TPAHCIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuUKaTHBHBIe YHHBepcaibHble Y4eOHbIe el cTBHA:

yYMEHHUs 3agaBaTh BOINpPOCH (B XoJe auanora M (W) JAUCKYCCHH) TO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYTHPOBATH CBOM TPEJIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3yIbTaThl N03HABATEIBHOMN J1€STETbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PE3YJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAaOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIE/IOBATEIbCKON JIEATENIbHOCTH TPU PEIIEHHMH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE Ydéra
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JEHCTBHIA, ONPEICTICHHE KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITTOJIHEHHOM paboTHI U JApyTHeE).

Pery1siTuBHBIEe yHHBepcaibHble Y4eOHbIe AelicTBUA:



YMEHHUE CaMOCTOSITENIBHO OMPEAENATh LENH ACSITENIbHOCTH, INIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBATh W TPU HEOOXOJAUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABAaTEIbHBIX  3aad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEUCTBUM NpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4E€TOM IMIOJIy4eHHUsS HOBBIX 3HAHMHA 00 H3y4daeMblX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IOJYUEHHOI'O pe3ysbTaTa 3asBJICHHON L€y,
YMEHME HCII0JIb30BAaTh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUM 3a/laHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pPE3yIbTATOB 110 OCBOCHHIO O005S3aTEIbHOIO COAEPIKAHUMA,

YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIENAIOT: OCBOCHHBIC
0o0y4yaromuMUCsT HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JCHCTBHIA, CHEHU(pHUECKUE s
npeaIMeTHOM o0nactu «XUMHUSA», BUIBl JAEATEIBHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K kxoHmy oOyueHus mpenMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPakaTh

c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

® pPACKPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHN: aTOM, MOJEKYJa, XUMUYECKUN
9JIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIEeCTBO, CMeCh (OJHOpOIHAS U
HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJEKYJspHas macca,
KOJMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIEMEHTAa B COEAMHEHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccuukanus
peakLMil: peakiuy COEeAMHEHUS], PEAKLIMK PAa3JI0KEHUs, PEaKUU 3aMEUICHUs, pEaKLINU
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AJICKTPOHHBIA CJOW aroMma, aTOMHas OpOWTalib, paguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAS CBSI3b, UOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBasi I0JIsI BellecTBa (MPOIIEHTHAs KOHIIEHTPAIIKs1) B pacTBOPE;

® JJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX TOHATHNW W TPUMEHSATH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

® ICMOJNB30BaTh XUMHYECKYI0 CHUMBOJIMUKY JMJIs COCTaBleHUs (OPMYyNl BEILIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTETCHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
OTpeNeN€HHOMY KJIacCy COEIMHEHUN 1o QopMysiaMm, BHA XHUMHUYECKOW CBS3H
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepronnueckoro 3akona . M. MeHueneeBa: 1€eMOHCTPUPOBATh
MOHUMaHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT MX
nosio)keHuss B Ilepmonmyeckoil cucreme, 3aKOHOB COXPAaHEHMsSI MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO YUEHUs1, 3aK0OHa ABOTaJIpo;

® ONUCBIBATh U XapakTepu3oBaTh TabnuuHyro ¢opmy Ilepuonnyeckoil cHUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «JIaBHas moArpymnmna (A-rpynma)» u
«mmobounast moarpymnma (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
o0o3HadYeHHsI, KOTOpble UMEIOTCs B Tabnuie «[leprogndeckas cucTeMa XUMHYECKHX
sanemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, OO0IIee YHCIO 3JIEKTPOHOB U
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SM);



KJIACCHU(UITUPOBATh XMMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUYCCKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHbBIX
KJIaCCOB, TOATBEpPXKJasi  ONUCAaHUE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTHM OT MX KAaYECTBEHHOTO COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOMN peaKkuu;

IIPUMEHATh OCHOBHBIE ONEPALMHU MBICIUTEIBHON JEITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CUCTEeMAaTH3alUI0, KIACCU(UKAILUIO, BBISIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHHUs CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJCHHE,  HW3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEeasIbHbII U MBICIICHHBIH);

CJIeIOBaTh IMpaBWJIaM TIOJB30BAHUS XUMHYECKOW TIMOCYIOM U  J1aOOPaTOPHBIM
o0opy/soBaHHEM, a TaKXke IMpaBWJIaM OOpaIlEHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOpPOJA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JI0JIEN pAaCTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO MHIUKATOPOB (JIakMyC, (peHon(TarenH, METUIIOPAHX U JpyTHe).
XUMHYECKasl CBS3b, TEIUIOBOW 3(PQEeKT peakuuu, MOJb, MOJSIPHBI 00BEM, pacTBOD,
3JIEKTPOJIUTHI, HEIIEKTPOIUTHI, HIEKTPOIUTUUECKAs AUCCOLUALNS, PEAKIUU MOHHOIO
0o0MeHa, KaTaJIn3aTop, XUMUIECKOE paBHOBECHE, OOpaTUMBbIE U HEOOPATUMBIE PEaKIIUH,
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIE ~ PEaKIUU,  OKHCIUTENIh,  BOCCTAHOBHUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEePHOCTh, XUMHUYECKas CBA3b
(koBalleHTHasl, WOHHAs, MeETAJJIUYecKas), KpPUCTAJUIMUecKas pemeéTKa, KOpPPO3Hs
METaJUIOB, CIUIaBBI, CKOPOCTh XUMHYECKOW pEaKIMHu, TMPeAeTbHO JIOMyCTUMAS
koHueHnTpauus [1JIK BemecTsa;

OTIPEIETISATh CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3JIMUYHOTO
COCTaBa, MPUHAJJIEKHOCTh BEHIECTB K ONPEAENEHHOMY KIACCY COEIMHEHHUHU IO
dbopMynaMm, 3apsn HOHA MO XUMHUYECKoW ¢opMmylne, XapakTep cpeibl B BOJHBIX
pacTBopax  HEOPraHWYECKUX COCAWHEHUW, THN  KPUCTAJUTMYECKOM  PEIIETKH
KOHKPETHOT'O BEIIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHHE: OMHUCHIBATh U XapaKTepU30BaTh TabmuuHyw dopmy llepuonnueckoi
CUCTEMBl XMMHUYECKHX OJIIEMEHTOB: pa3luyaTh TOHATUS «TJaBHas mnonarpynmna (A-
rpynna)» u «mobounas moarpymmna (b-rpymma)», maneie U OGONbIINE MEPUOJIBI,
COOTHOCUTh OOO3HAUEHHUs, KOTOPhIE HWMEIOTCS B TEPUOIWYECKOW Tabmuie, ¢
YUCJIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsn Aapa, o0IIee YuCiIo SJIEKTPOHOB U PACIPEEICHUE UX 0 IEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHMHU CBOWCTB DJJIEMEHTOB W HX
COCTMHEHUH B Tpejesiax MajbIX MEePHUOJI0B M TIABHBIX MOJATPYII C YIETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIIUPOBaTh XUMHUECKUE JIEMEHThI, HCOPraHMUECKUE BEIIECTBA, XUMUYECKHE
peakuuy (1o U3MEHEHUIO CTENICHEW OKUCICHHUSI XMMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPXKAas ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOILIMX XUMUYECKUX PEAKIUi;

COCTaBJIATh YPAaBHEHUS DJICKTPOIMTHYECKOM ITUCCOLMALMU KUCIIOT, LICJIOUYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIii HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
MOATBEPKJAIOIINUX CYIIECTBOBAHUE TI'€HETUYECKOM CBSA3M MEXKIY BeLIeCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IMOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa ITHX PEeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCHMOCTH OT HUX CTPOCHHsS, BO3MOXHOCTH
IIPOTEKAaHUs XMMHUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBHSAX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKON pEaKLUK;

coOuoiaTh MpaBWja II0JIb30BaHUS XUMMUYECKOM MOCYyIoM W J1abopaTOpHBIM
0o0Opy/OBaHUEM, a TAaK)Ke IpaBHia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
U cOOMpaHUIO Ira3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IIPOBOAMTH PEAKLMH, MOATBEP)KIAIOIINE KaYECTBEHHBIN COCTAB Pa3JIMYHBIX BEILECTB!
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUI-, OpoMui-, MoAMI-, KapOoHar-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-MOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPIaHMYECKUX BEILIECTB;
IIPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHOM AEITEIBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhio, BBIABIEHUE MPUUMHHO-CIIEACTBEHHBIX
CBA3€H — Ul M3Y4YECHMS CBOMCTB BCILIECTB U XUMUYECKUX PEAKLHN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOJIOJAEHUE, U3MEpPEeHue, MOJICIMPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKIX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aToMa
XuMHUecKasi CBSI3b.
3.2 OKHUCIIUTEITBHO- 8 bubmorexa LIOK
https://m.edso00.ru/7f41837¢c
BOCCTAHOBHTCIIbHBIC PCAKIINU
bubmuoreka [JOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
N s :
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23| snewemos VAspyars Ason focgopui | 7 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
| S s . | , Bk
' ) PYTIEL poA https://m.edsoo.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
HWroro no pazneny 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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 OO011e CBOMCTBA METAILIIO 4 bubmmorexa LIOK
) e CBOMCTBA METAJJIIOB
m https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemntecTBa 1 MmaTepuabl B })KU3HU YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edso00.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas hopmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCLI peHHBIz aCTBOPBI Mu:lccomﬂ bubmorera [JOK
- p PPl https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa [TOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
B 1 https://m.edsoo.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XAMHYECKHX DJIEMEHTOB. IToHsaTHE O bubmorexa HOK
’ https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoauueckas cucreMa XUMHYECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52¢c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbnmotexa 11

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTponbHas padora Ne4 mo Teme bubnmoreka [JOK
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«Ctpoenue aroma. XMMHUUYECKasi CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c¢c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
bu6mmoreka [IOK
14 II 7
OHATHE O THAPOJIHM3E coJlen https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XVUMUYECKUE PEaKIui B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XUMUYECKHE CBOMCTBA, MOTYYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynisl. A30T, paclipocTpaHeHHe
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmorexa OK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. v 13X https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATIbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npooIemsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.eds00.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeARHIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 ITousTHEe 0 KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YXXEcTKOCTL BOABI M METOAEI €€ bubmmorexa [TOK
\ A A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakiuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
MTOBCEJHEBHOM KU3HH YEIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso0o.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK
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CUCTEMAaTHU3alus 3HaAHUI

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






