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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepadpbHON paboueld MpPOrpaMmbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MIPENogaBaHusl yaueOHOro mpeaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€t TpeACTaBICHUE O NENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHHUTAHUA M PA3BUTUSA OOYyYAIOIIUXCS CPEJACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IIPEAMETHOE COJZIEpKaHue,
NpeayCMaTpUBAET pACHpPECICHUEe €ro Mo KilaccaM U CTPYKTypUPOBAaHHE IO
pazaenaM M TeMaM MpOrpamMMbl IO XUMHUHM, OINPEAENSIET KOJUYECTBEHHBIE W
KaueCTBEHHBIE XapaKTEePUCTUKHU coZepKaHUs, PEKOMEHIyEMYIO
MOCJIEOBATEILHOCTh ~ M3YYEHHS] XUMHHU C YYE€TOM  MEXIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOro  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXxcsi, OMNpEeNeNIIeT BO3MOXHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus, a Takke TpeOOoBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYArOMIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XHWMHUHU CIY)KHUT OCHOBOM s (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (popMupyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHUS TJI0O0ATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, JSHEPIETHUCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KYTbTYphI IUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBINUICHUS W TBOPYECKHUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATBLHON eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSIETCSI OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlanHble HampaBieHUss B OOyYEHHUM XUMHUU O0ECHeurBaIOTCS CHeuu(UKOM
colepKaHMsi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpaK€HUEM 0a30BOM HAyKH XMMHH Ha ONpPeeIEHHOM 3Tare eé
Pa3BUTHAL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIONTUMHUCS CHUCTEMbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusi MPOTpaMMbl MO XUMHHU C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ u3ydeHuto. CojaepkaHue CKIIAIbIBACTCS W3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO NPHUHIMIY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XHUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHYECKOH CBSI3H;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTHUYECKOW JUCCOLMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpyromMy, BBINONHAS (PYHKIUU OOBSCHEHHUS W TIPOTHO3ZUPOBAHUS
CBOMCTB, CTPOEHHUSA U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABJISIOLIECH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU MNPOUCXOAUT C MPHUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi MHpy,
«buomnorus. 57 knacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAUT (OPMHPOBAHWE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTU YEJIOBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHMM CHUCTEMBI XUMHUUYECKHX
3HAHUM — Ba)KHEWIIUX (PAKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYECCKHUX TOJ0KEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKka HayKH, B



MpUOOIICHNM K HAyYHBIM METOAaM IIO3HAHWS TPH HW3YYCHUH BEIIECTB W
XAMHYECKUX peaKiuii, B POPMUPOBAHUN W PA3BUTHH MTO3HABATCIHHBIX YMCHHUHA U
UX TPUMEHEHHWU B Y4eOHO-TIO3HABATENBbHONM U y4eOHO-HCCIEeI0BATENbCKON
JeSATENbHOCTH, OCBOEHUHU MpaBuil Oe30MmacHoro oOpalieHHs ¢ BeEllecTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy U3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe LIeH, KaK:

— (¢opMupoBaHHE WHTEIJICKTyalbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KH3HHU;

— HampaBIIEHHOCTh OOYYeHHs Ha CHUCTEMaTHYeCKOoe TMPHOOIICHUE
OO0yJarolMXcss K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIONIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieueHne yClIOBUM, CIIOCOOCTBYIOIINX MPUOOPETEHUIO 00YyHAOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIMI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3ITUYHBIX BUAOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAayYHOU
rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAaIOIEr0o MUpa, HCMOJb3ysd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOU AEATEIbHOCTH;

— ¢opMupoBaHue y 0OyYaloOlmUMXCs TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS TEHHOCTH XHMHYECKUX 3HAHUU [JI1 BBIPAOOTKHA HSKOJIOTUYECKH
11eJIeCO00pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOM JEATEILHOCTH B LEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OOmiee YMCIO YacoB, OTBEACHHBIX JJIsI W3YYCHHsS] XMMHH Ha YypPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusi, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. Pu3MUECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CnocoOnI pa3zeneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUECKue 3JieMeHTbl. CHUMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMMHYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OtHOcuTenbHAs MOJICKYJISIpHAas Macca. MaccoBas 10151 XUMHUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Mok, Monsipaas macca. B3anmocBsi3b KoauuecTBa,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

@u3NYeCKue U XUMHUUYECKHUE SIBJIICHUS. XUMHUUYECKasl Peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX PEaKIil (COeAMHEHMS, pa3I0KEHHUs, 3aMEIICHHs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu |
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJ0BAaHUEM, U3YyUYEHUE U OMUCAHUE
bU3MYECKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHUpPaHHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATUBAHUE
MEJHOW MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HaOII0JICHUE U
OMMCaHUE TMPU3HAKOB MPOTEKAHMS XUMUUYECKUX peakuuil (pa3inokeHue caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioxKEHUE TUAPOKCUIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBUE kere3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/IClIeHUs CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBITITAPUBAHUE, JUCTUIUISLUA, XpoMaTorpadusi, MPOBEJECHNE OYUCTKU MOBAPEHHON
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJEIEH MOJEKY
(1rapocTep>KHEBBIX ).

Ba:kHeiline npeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 3JI€MEHT M MPOCTOE
BemiecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue xucinopona. CrnocoOsl



MOJIYYeHHs] KHUCIOopoAa B JIa0OpAaTOpUM M MNPOMBIILIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — alIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHJIOTEPMHUYECKHE pEaKUMH. TOIIMBO: Yroib M MeETaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. Haxoxaenue Bomopoaa B
npupojie, (GU3MYECKHME U XUMUYECKHE CBOMCTBa, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conm.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOABL. Bojga kak pacTBoputTenb. PacTBOpEIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEHIECTBa B PaCTBOpE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4yesioBeka. KpyroBopoT Bo/bl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBIE, KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa okcumoB. @Pu3WyeckMe U XUMUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukanus xkucinor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psan aktuBHocTh MetaimioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCUHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEAEIICHUE COJIEPKAHUS KUCIOPOJa B BO3AYyXe, MOJYyUECHHUE,
coOupaHue, paclio3HaBaHWE M H3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHMKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHE C oO0pas3laMM OKCHAOB U
ONMMCAHWE WX CBOWCTB, MOJY4YeHHE, COOMpaHHE, pACMO3HABAHWE W M3YYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTBue Boaopoga ¢ okcugoM menu (II)
(BO3MOXHO HMCTOJIb30BaHUE BHUJICOMATEPHUAIOB), HaOM0IeHHEe 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOEHHOCTEW pACTBOPEHHUSI BEUIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HatprieM ©  KaiubleM) (BO3MOXXHO  HCIIOJb30BaHUE  BHUACOMATEPHUAIIOB),



UCCJEeIOBaHUE O00pa3lOB HEOPraHMYECKUX BEUIECTB Pa3jiWYHbIX KJIACCOB,
HaOJII0/ICHHEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuaa menu (II) ¢ pacTBopoM cepHOW KHCIOTHI,
KUCJIOT C METaUIaMH, PEaKUUN HEeUTpaau3aluu, MOJIyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI'0 MeTajula IPYyTMM M3 PAacTBOPA COJM, PEUICHUE
AKCIEPUMEHTANbHBIX 3ajlad no TeMe «BakHelnne KIacchl HEOPraHUYECKUX
COCMHECHUIN.

IHepuoanuecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeneeBa. CtpoeHue aTomMoB. XHMHUYECKASl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKK KiIacCU(DUKAIMK XUMUUYECKUX dJeMeHTOB. [loHsiTHe O
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U IIEJIOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yroT aM(pOTepHBIE OKCHIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX 3JIeMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpPUOIHAsA  (QOpMBI
[Tepunonnueckoit cuctembl xuMmuueckux 3nneMeHToB 1. M. Menneneesa. Ilepuonasl
U rpynnbl. DU3NYECKUM CMBICI MOPSAKOBOIO HOMEpPAa, HOMEPOB IEepuoja U
TPYIIIBI JIEMEHTA.

Ctpoenne atomoB. CocTtaB aTOMHBIX sjiep. M3oronbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000704YeK aTroMoB mepBbIX 20 XHMHYECKHX  DIIEMEHTOB
ITepuonnueckoit cucremsl [[. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAIUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOIaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB Il pa3BUTHS Hayku W npaktuku. J[. M. MenaeneeB — y4y€HbIA U
rpaXk1aHUH.

Xumunueckass cBsizb. KoBaneHTHass (MOJIApHAsT M HENOJIAPHAs) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus. OKHUCIHTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
IIporecchl okucaeHus U BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHWHKA C PacTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakinu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemmunie ceasu



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHMHUHA B 8 Kjacce
OCYIIECTBIISIETCS. YE€pPe3 HCMOJIb30BAaHUE KakK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK Y MOHSITUM, SIBJIAIOMINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAYYHBIM (aKT, TUIIOTE3a, TEOPHs,
3aKOH, aHalu3, CHHTe3, KiIaccudukalus, MNepPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUYECKHUI 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX JIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX TMEPUOJIOB, Kalaus, KaJIbIUi U HX
COEIMHEHUI B COOTBETCTBHHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIHIECTB. XUMUUYECKUE
CBOMCTBAa BEILECTB, OTHOCAIIMXCSA K pa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMu4eckux peakiuil o pa3indyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMHU BEIIECTB, MO TEIUIOBOMY 3(deKTy, I
M3MEHEHUIO CTETICHEN OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, M0 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKlMi, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsitTue o ckopoctu xumuyeckoil peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiusax. [[oHITHe 0 TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHssTHe 0 xXuMHueckoM paBHOBecuU. DaKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHCJIUTENBHO--BOCCTAHOBUTEIBHBIX PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALIMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHU3M AMCCOLMAIMUA BEUIECTB C PA3JIUYHBIMH BUJIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MPOTEKaHUS peakIuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHHMs peakuuil. CBOWCTBa KHCIIOT,
OCHOBaHM U CcOJell B CBeTe MpEJACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUioB (rpadura u anMasa), CIOKHBIX BEIECTB
(x7opua HaTpus), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIuu
OT BO3JCHCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DICKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JIUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJyiei
(BO3MOXKHO  WCTIOJIb30BAaHME BHJICO MaTe€pUalioB), TIPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pEaKIUid  HOHHOTO  OOMEHa
(o6pa3oBaHue ocajka, BbIJIEJIEHHE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IIPUMEPBI  OKUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakuuu pasioKEeHHs, COSIUHEHUS), pACllO3HABAHNE HEOPTaHHYECKHUX
BEIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEAaKUM HAa  HMOHBI, pELICHUE
JKCIIEpPMMEHTAJIbHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepuctuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne u (puamyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHWYECKHE CBOMCTBA Ha MpPUMEpPE  XJopa
(B3auMozeiiCTBUE € MeETaJJIaMHM, HEMETaUlaMH, IIelo4aMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJIOPOJA Ha OpraHM3M 4YeJIOBeKa. BakHeumue XJIOpuAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTeneHu okuciieHus. CTpoeHHe W (PU3MUECKHE CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U CepPhl. AJUTOTPOITHBIE MOAU(PUKAIINH KHCIOPOaa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOOpPOMa, CTpoeHUE, (pu3ndeckue u
XUMUuYeckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kuciora, (¢U3MUYECKHE ¢ XHUMHUYECKHE CBOMcTBa (00IMe Kak
MpeACTaBUTENS KJlacca KHCJIOT M crnenuduueckue). XUMHUYECKHE pEeaKIluu,
JeXalme B OCHOBE IPOMBIIIJIEHHOIO CHOco0a TMOJYYEHUS CEPHOM KHUCIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Ccpelbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE HOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapaktepuctuka 3iaeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
dbuzndeckue u xumMuieckue cBoiictea. Kpyrosopor azora B npupoje. AMMHUAK, €ro
bu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MOoJydYeHue U npuMmeHenue. Cojin aMMOHUS,
ux (pU3nYecKre U XMMHYECKUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHMsI. A30THas KHCJIOTa, €€ MoJydeHue, (PU3UYECKHEe U XUMUUYECKHUe
cBoiicTBa (0OlIME Kak TMpeACTaBUTENsl KJacca KHUCIOT U crneuuuyeckue).
Hcnonb3oBaHne HUTPATOB W COJEH aMMOHHS B Kaue€CTBE MHUHEPaJIbHBIX
ynoopeHuil. XUMUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE [TOKIM, 3arpsi3HEHHE BO3JyXa, MOYBBI W BoAo&MOB). docdop,
ajutoTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTRBA.
Oxcun docdopa (V) u dbochopHas kuciaora, Gu3MdecKue U XUMUUECKUE CBONCTBA,
nonydenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTJIEpPOH,  aJUIOTPOIHBIE
Monu(UKALMK, pPACIPOCTPAaHEHHE B TMpupone, (HUIUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriaepoaa, ux
¢uznueckre W XUMUYECKHE CBOWMCTBa, JCHCTBHE HA JKHUBBIE OPraHU3MBI,
MOJIyYeHUE W TPUMEHEHHE. DKOJOTHYEeCKHUE NPOOJIEMBbI, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1100adbHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONM, UX (PU3MUecKue U XUMHUUECKHE CBOMCTBA,
nojiyueHue U TnpuMeHeHue. KayecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYambHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHECHHIX
yriepoaa (MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TAHOJ, TJIUIEPHUH, YKCYCHasl KUCIIOTA).
[IpupogHble HWCTOYHUKK YTIEBOAOPOAOB (yroyib, TMPUPOIHBIN Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (OC€H3MH), UX POJIb B OBITY W MPOMBIIICHHOCTH.
[TonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OeNKax, yriaeBoJax — U UX
poJii B KHM3HM 4YeloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUYECKHE CBOICTBA, MOJY4YEHUE U
npuMmenenne. CoeauHeHus: KpeMHust B mpupoje. OOmue mnpeactaBieHus o0
okcuse kpemuusi (IV) u kpemaueBoit kucinore. CHIMKAThI, UX UCIOJIH30BAaHUE B
OBITY, B MPOMBIIUIEHHOCTU. BakHelue CTpouTEeIbHbIE MaTepHUalibl: KEepaMHKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

u3yuyeHrne oOpas3IoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSTHOW KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxaromue (U3NIECKUEe M XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3laMu XJOPUAOB (TJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMmu  ceppl uU €€  coeAMHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJIeOMaTepraoB), HaOJOICHUE TIpoliecca OOYTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJCHUE KAYECTBEHHOM peaklnu Ha CyibQart-
MOH W HaOJIOZicHUE TpU3HAKa e€ MpOTeKaHWs, O3HAKOMJIEHHWE C (PU3NUEeCKUMHU
cBoMicTBamMHu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHE,
coObupaHue, pacro3HaBaHWE U U3YYCHUE CBOWCTB aMMHUaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yYEHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Moz enen
KPUCTANTMYECKUX pemETOK anMaza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IpOIECCOM  aicopOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MOJIyYeHUE, COOMpaHue, paclio3HaBaHUE W M3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHUE KaYeCTBEHHBIX peaklMii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COCTUHEHUA)).

MeTanjibl M UX COeITMHEHUS

OO0mrast XxapakTEPUCTUKA XUMHYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux isnemeHtoB J[. W.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTANIMYECKass  pemérka.  DIEKTPOXUMHUYECKUUA  psif
HarnpsbkeHut metamioB. Ou3nueckue U XMMHUYECKUE CBOMCTBA MeTaiioB. O6mue
crnocoObl Toy4yeHuss MeTaioB. [loHsATHE O KOppO3WHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTryH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJio)keHUE B [lepruoamyeckoil cuctemMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJICHUE B MPHUPOJIE.
dusnueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpusg MW Kanus. [IpumMeHeHue MIeNOYHBIX METaljJo0B M UX
COCIMHECHUM.

IIleno4yHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux ainemeHTos [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmume coequHeHUss Kalblus (OKCHUJ, THIPOKCHI, COJIH).
XKéctkocTh BOABI U CMIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
. MenaeneeBa, CTpOEHHUE aToMa, HaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBLI U conu xkenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHME C o00pa3llaMd METAJIOB W CIUIABOB, WX (HU3UUYECKUMU
CBOWMCTBaMH, HW3yUYCHUE  pE3yJIbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCITOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTECH B3aMMOJICHCTBHS OKCHA
KIbI[UA M HATpUid C BOJOM (BO3MOKHO MCIIOJIb30BAaHUE BUJICOMATEPUAIIOB),
UCCIIEJOBAHME CBOWCTB JKECTKOW BOJbI, IIPOLIECCA TOPEHUS JKEJIe3a B KHUCIOPOJIE
(BOBMOHO  HCIIOJIb30BAHME  BHUJCOMATEPHUATIOB), MPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIUM HAa MOHBI: MArHUs, KAJIbLHUs, aJIOMHUHUS, IIMHKA, JKEJe3a
(II) u xene3a (III), mexau (II), HabmromeHNE U ONMKMCAHUE TPOILIECCOB OKPAIITHBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTepHaIOB), UCCIe0BaHUe aM(OTEPHBIX CBOMCTB THPOKCH/IA ATFOMUHHUS
Y THUIPOKCHUJA [IMHKA, PEIICHUE DKCIIEPUMEHTAJIbHBIX 3a/]1a4 110 TeMe «Baknenne
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B NOBCEHEBHOM KW3HH YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObITy. [lepBas momouns mnpu
XUMHYECKHX 0KOTax U OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Kawlied cpeabl (MpeienbHas JOmycTUMAas
KOHIIeHTpaius Beulects, nainee — [1JIK). Ponp xumMuu B penieHnn 3K0JIOrM4ecKux
mpooIeMm.

Xumuueckuii IKcnepumenm:

M3yueHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemmunie ceéa3u



Peanuzanmst MeXIpeAMETHBIX CBS3CH NMPU HM3YYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SIBISIIONTUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmme eCTEeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCU(UKAIUI, TEPUOJUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: MaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JHAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CIUiaBbl, (PU3NYCCKUE BEIUYUHBI, CAMHHUIIBI U3MEPCHHS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, IbIxaHue, Owocdepa, IKOCHUCTEMa, MHHEpaTbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdhepa, MUHEpaIbl, TOPHBIE TMOPOJbI,
M0JIE3HBIE UCKOIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B €AUHCTBE Y4YeOHOW U
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM W HOPMaMH IIOBEJACHUS M CHOCOOCTBYIOT MpoOIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATIU3ALIUUA O0yUYarOIIUXCS.

JInuHOCTHBIE ~ pe3y/ibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHCTEMOM  TO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMA U
paciIipeHue OMbITa JeSITEILHOCTH Ha €€ OCHOBE, B TOM UMCJIE B YACTU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HaydyHOMY HAcCJeJWI0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJAJETh JIOCTOBEPHON HHOpMAIIUCH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIEIOBATEIIbCKOH, TBOPYECKOH UM JIPyTMX  BHJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIKA B TIpOllecCe OTOM y4eOHOU NeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHE W TOCTYIIKM CBOMX TOBApULIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE M XMMHWYECKOW PEaKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKM W COCTAaBIISIIOLINE
OCHOBY JIJIi IOHUMAaHMS CYINTHOCTH HAYYHOW KapTWHBI MHpA, TPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHBIMU TEKCTaMH, CIPABOYHOU



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH U YPOBHS OOy4YeHHs B
JIATbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBI 00pa3 >KW3HU, OCO3HAHUE IOCIEJICTBHI U
HETPUSATHUE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aIKOTOJIsI, HAPKOTUKOB, KYpEHUs),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacCHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) Tpy10BOro BOCIIMTAHMS

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPyAYy M pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHUs C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodecCUOHAIBHON ESITEIbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPEelIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIeCTBOBAHMS, IOHUMAHKUE IIEHHOCTU 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MUecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MACHOTO MOBEACHUS IPHU padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YTPOKAIOIINX 310POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU HU3YYCHUH XUMUHU, IS
pELIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHS TJIO0AJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTed UX PEILICHHs] MOCPEICTBOM METOJIOB XUMUHU,
AKOJIOTUYECKOTO MBIIIEHUSI, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUSI MHUPOBO33PEHHSI OOIICHAy4YHbIE TOHATUSA (3aKOH, Teopus,
MIPUHIIKII, TUTIOTE3a, (PAKT, CUCTEMA, MPOIIECC, FIKCIEPUMEHT U APYroe.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOUM KapTUHE MUpa, U YHUBEpCaAlIbHbIEC YueOHbIE NEUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIEC, PETYJIATUBHBIE), KOTOpbIE 0O€CneunBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBble JJornueckue 1eicTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAaHUMU: PaCKPBIBaTh CMBICI XUMHYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUI, BEIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJIBI M 3aKITFOUCHHUS;

yMEHUE TIPUMEHSTh B TIPOIIECCE TMO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUUecKass ¢opMylna MU YypaBHEHHUE
XUMHYECKOW peakIy — MpHU PElIeHUH Y4eOHO-M03HAaBATENbHBIX 3aa4, ¢ YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITE  OOIME  3aKOHOMEPHOCTH, MNPHUYMHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBbIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciaenoBarejabCcKue JeHCTBUSA:

YMEHHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
YUEHUYECKUX HKCIEPUMEHTOB, yMEHUE Ha0I0JaTh 3a XOJOM Ipolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATh €ro Pe3yibTaT, POpMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 mpojerIaHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3IUYHBIX BUJOB U (POpPM MpE/ICTaBICHUS, MMOTYy4aeMyl0 U3 pa3HbIX HCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAECPKAHUS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTUYECKU OIICHUBATH MNPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX [JIsI BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OIbITA B
00JaCTH  MCMOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTHUMANIbHYIO (DOpMY MpeAcTaBiIeHUs] HHPOpMALUU U
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJOKHBIMU CXEMaMH, JuarpaMMamH,
ApyruMH opMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpolecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMmyHuKkaTHBHBIE YHUBepcadbHbIe yUeOHbIe 1eificTBHUS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMoW TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  ITO3HABATEIbHOM
NEATEIbHOCTA B YCTHBIX M IIMCBMEHHBIX TEKCTaxX; JeJlaTb MPEe3eHTalUI0
PE3YNIHTATOB BBIMIOJHEHUS XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OTbITA,
1abopaTopHOM pabOTHI IO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

YMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HKCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PELUICHUH
BO3HUKAIONINX MPOOJieM Ha OCHOBE Y4€Ta OOIIUX HMHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXJIeHHs, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIIMS
COBMECTHBIX JCHCTBHI, OINpEAEICHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHBbIC YHHBepCAIbHbIC YUeOHbIC eliCTBUS:

YMEHHE CaMOCTOSATEIBHO OIPEAENATh LEJIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »(HeKTUBHBIE CIOCOOBI PEIIeHUs] YIEOHBIX H
MIO3HABATEIBHBIX 3a/1a4, CAaMOCTOSATEIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUM MNPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3YJbTATOB IO OCBOEHHUIO 00s3aTEIbHOrO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHON (enepanbHONM paboueid MporpamMmon,
BBIJICJIAIOT: OCBOCHHBIE OOYYalOIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CIOCOOBI



NeHcTBUM, creuuduueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHIO HOBOTO  3HAHHUS, €ro UHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoH1y oOyuenus B 8 kij1acce rpeMeTHbIC pe3yJibTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHMX TOHSTHUN: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi J0JIsl XUMUYECKOT0 dJIEMEHTa B COCMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PEaKIMu Pa3I0KEHUs, pPEaKIUu 3aMEIICHUs, pPEaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEAKIIMH, TEIIOBOU 3P (DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJIIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBA
(MpoLEeHTHAsI KOHLUEHTPALKsI) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIEHUS (OpMYI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpENENATh BAJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNEHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMynaMm, BHI XHUMHYECKOW CBsI3W (KOBaJICHTHAass M HOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmomnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBAaTh IMOHMMAaHUE MEPUOJNYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MoioxkeHus B [lepmoamueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHa ABOTraapo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmdeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATHUS «TJaBHAs
noarpynmna (A-rpynna)» u «modoynasi noarpymnmna (b-rpymnmna)», Maneie u
OoJIbIlIME TEPHOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPbIE HMEIOTCS B
tabnune «lleppuonmueckas cuctema XumMu4deckux odnementoB [J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00lliee YUCI0 3JIEKTPOHOB
U pacnpeereHne uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEILECTBA,
XUMUYECKHE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIUX B PEaKIIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTyY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIKIasl OMUCAHUE TPUMEpPaAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

IPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpAlICHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJISIPDHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAaCCOBYIO JIOJIO XUMHYECKOro »dJeMeHTa 1o ¢opMylie
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHHUIO XUMHUECKOHN PEeaKIny;

MPUMEHSATh OCHOBHBIE OIEpaIliyd MBICIUTEIIBHON JESATEIBHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, Kiaccu(UKaIuIo,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
MO3HaHUsI — HaOJoJIeHHe, W3MEpPEHUE, MOCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBUJaM  IOJb30BAaHUS ~ XUMHUYECKOM  mocynoil |
1abopaTopHBIM 00OpYAOBaHWEM, a TaKXKe TMpaBuiIaM oOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYCHHIO U COOUPaHUIO
ra3oo0pa3HbIX BeIIECTB (BOJAOpPOAA U KHCIOPOJA), TMPUTOTOBICHUIO
pacTBOPOB C OINPEAECIEHHON MAaCCOBOM J0OJEW PACTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIbIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xoHy o0ydenus B 9 kij1acce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPa)KaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHITHH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMUYECKasi peaKius, XUMUYecKasi CBsI3b, TEILUIOBOM 3PeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTBI, JJIEKTPOJIMTHYECKAs TUCCOLMALNS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC pEAKIIUU,
OKHCJIUTE]Ib,  BOCCTAHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METaJUIMYecKasi), KpUCTAUIMYeCcKas pelI€TKa, KOppo3us METalljoB,
CIJIaBbl, CKOPOCTh XHWMHYECKON pEaKUuH, NPEAEIbHO JIOMyCTHUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TIOHSATHU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEIUHEHUN 1Mo ¢opMyninaMm, BUJ XUMHUUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaUIMYeCKasi) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]] MOHA M0 XUMHUYECKOU (hopmyIe, XapakTep cpelbl B
BOJIHBIX PAaCTBOpPAX HEOPraHUYECKUX COCAMHEHUM, TUIT KPUCTALIMYECKOU
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JNIEMOHCTPUPOBATh €T0 ITOHMMAHUE: OIMUCHIBAaTh W XapaKTEepU30BaTh
TabnuuHyro dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnuuath TOHATHS «TJIaBHas moarpymnmna (A-rpymnma)y W «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabmmie, C
YUCIIOBBIMU  XapAKTEPUCTUKAMH  CTPOEHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj snapa, oOIIee YHCIO DJICKTPOHOB U
pacrpenielieHie HMX 10 DJICKTPOHHBIM CJ0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB 3JIEMEHTOB U MX COCAUHEHHUH B
npeenax MaJibIX MEPUOJ0B U TJIABHBIX MOJATPYIIT C YYETOM CTPOCHUSA UX
aTOMOB,;

KJIAaCCH(UIIUPOBATh XMMHUYCCKHE DJIIEMEHTHI, HCOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YHUCIYy U COCTAaBy YYaCTBYIOIIMX B PEaKIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOINME W CHCIU(HUCCKUE XUMHUYSCKHUE
CBOMCTBa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKAasi OMUCAHUE
NpUMEpaMUd MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTHYECKOW JUCCOLUAIMM  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OanaHca STUX PEaKIIHii;
IPOTHO3MPOBAThH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUA B Pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o ¢opMmyie
COCMHEHWsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XMMHUYECKON PeaKIInu;

coOnoaTh  MpaBWja  MOJIB30BAaHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM O0OpYIOBAaHWEM, a TakXKe IMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSMH TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  pPEaKIMH, MOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEUIECTB: PACIIO3HABAThH OMBITHBIM MyTEM XJIOPHUI-, OPOMHUI-,
noaua-, kKapOoHat-, ¢ocdar-, CHIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

PUMEHSITh OCHOBHBIC OTEpAIlMi MBICIUTEIFHON ACSTEIBHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O00O0IEeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HAOJIIO/ICHNEe, M3MEpPEHUE, MOJEIUPOBAHKE, IKCIEPUMEHT (peasbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpPOHHbIe (LN (POBbHIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTEeCTBO3HAHUS U 5 ) bubmmoreka [IOK
MPAKTUYECKOU AESATETLHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oKcugax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [JOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubmuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c¢
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUA




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubmuoreka [IOK
' XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢c
Memnpene-eBa. CTpoeHue aToMma
52| Omenmennor : BiuGiorera LOK
https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKITUN
Hroro no pazgeny 15 brbmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubnmorexa [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoaunuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. BemecTBo U XMMH4YecKne peakumu
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHTOB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PyHHbL +ep https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemMeHTOB VA-Tpynmbl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYIIBL. ’ p https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmwie cBoiCTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueinue MeTaiuisl 1 X COSTUHEHUS 16 hitps://m.edsoo.rw/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 B €pUAJIBI B )KU3HU YeJIOBEKA 3 bubnmorera [TOK
' criectsa 1 Matep " https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3YYeHH S
padoTsI padoThbI pecypchl
| [Ipenmer xumuu. Poss xumun B | bubmmoreka [{OK
YKU3HU YeJloBeka. Tera u BelecTra https://m.edsoo.ru/ff0d210c
) ITonsaTtue o MeToax MO3HAHUS B | bubmmoreka [{OK
XUMHAH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bu6mmoreka [IOK
pasneneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa IOK
. https://m.edsoo.ru/ff0d28c&
OYHMCTKH TIOBAPCHHOW COJIH)»
6 ATOMBI U MOJIEKYJIbI 1 bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH | bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U cokHBIE BELECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmmorexa HOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa 1 bubmuoreka [JOK




BeIecTB. XuMuueckas hopmyia.
BajenTHOCTE aTOMOB XUMHYECKHUX

https://m.edsoo.ru/ff0d2eae

3JIEMEHTOB
1 OTHocuTeNBHAS aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
dJIEeMEHTa B COCTMHCHUHT https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKUX PeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YpaBHECHHUSI https://m.edsoo.ru/ff0d3b88
Brruncnenust kouyecTBa, Macchbl
17 BEIIECTBA MO ypaBHeHmlv; bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX peaKlnui
Knaccudukanus XuMu4ecKkux
18 peaKuHI(“f (co:ﬂI/IHeHI/IH, pa3yIoKEHHUs, bubmmorexa IOK
https://m.edsoo.ru/ff0d3{34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKIOIEINUCT. O6O(§IIIJI_ICHI/IC u bubmorexa [OK
R https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIus 3HaHUH
20 KonTtponeHas padota Nel mo teme bu6nuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448¢e




npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCIICHUS, bubmmorexa LIOK
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CrocoObl MONYYCHHS KHCIIOPOJia B
23 nabopaTopuu ZIqHPOMI)IHIJIerHOI::TI/I. Brbmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peaxkiuu, NOHATHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YpaBHEHHH, SK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKITHIX
TommuBo (HedTh, yroias U METaH).
25 3arp${3HeIEHeq])30321§rxa, CIocoObI c)ero Bubnuorexa LIOK
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 mo Teme
26 «l?lonyquHe " I():06I/IpaHI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €TO CBONUCTBY»
7 Boaopon — sneMeHT u mpoctoe bu6mmoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 ®Ou3ndecKnue U XMMHUYECKHUE CBOMCTBA bu6mmoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KHCIIOTaX U COJISIX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOpoaa B bu6mmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme BuGmoreka LIOK
31 «ITonmyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{f42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00b€Ma, KOJIMYECTBa
33 BEILIECTBA rasa 1o €ro u3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruncienus 00EMOB ra3oB 10
34 YPaBHEHUIO PEAKIIUH HA OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH Ta30B
35 duznyeckne 1 XUMUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsarue 06 bubmuorexa [JOK
MHMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 Hacpbnnenssie 1 HeHaCBIIIIEHHBIE bu6mmoreka [IOK
pacTBopbl. MaccoBas 10Jis BEIecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckast padota Ne 5 o Teme
«IIpurotoBneHue pacTBOPOB ¢ bubmuoreka [JOK
38 .. . N
onpeaesEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 o teme bubmuoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cocTaB, KiaccuuKaius, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHne u XuMHUYECKHE CBOMCTBA
41 KI/ICJ‘I}:ITHLIX OCHOBHBIX U Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMu4eCKHE CBONCTBA bubmmoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, knaccudukarus, bu6mmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
46 . oco((S P i )e ZE . bubmmoreka [{OK
I bl TIOJTYYEHUSI, XUMHUYECKH
c i https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIAaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eneTnueckas CBSI3b MEX,
43 acca cODrAMITCC o bu6mmoreka [IOK
KJI MM HEOPTraHUICCKHUX
oop https://m.edsoo.ru/00ad9as50
COCTUHCHUI
49 O000111eHNE U CUCTEMATU3ALMS bu6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KonTpoibHas padora Ne3 1o Teme
50 "0 P . P . . bu6mnorexa LIOK
CHOBHBIC KJIACChl HEOPraHUYCCKHUX
o p https://m.edsoo.ru/00ad9ela
COCIUHCHUI
[IepBbic NONBITKN KiIacCUDHUKALIMU
51 P I(?[ H bubnuoreka [JOK
XUMHYECKHUX 3IeMeHTOB. [lonsTre o
https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
Ilepuoauyeckuii 3aK0H U
pHOA bu6mmoreka [JOK
52 [lepuoaunueckas cucrtema

XHUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/00adaS2c




Meunpeneena

53 [lepuopl, rpymIibl, NOATPYIIIBI bubmmorexa LIOK
https://m.edsoo.ru/00adaS2c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 060J10qel<v BuGorexa LOK
55 aTOMOB 251eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. Menpeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubmuorexa [JOK
[lepuoauueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnyueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU W MPAKTUKH. 1. bubmuorexa [JOK
N. MenneneeB — y4u€HbIi, IeAaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuoreka [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsizb bubmmorexa IOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMuueckas bubmuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrnas HenosspHas bubnunoreka [JOK
XUMHUUECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTIEHUS bubmorexa IOK
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubnuoreka [JOK

peaxiuu

https://m.edsoo.ru/00adb076




bubmuoreka [JOK

64 OKHCIIMTEIN B BOCCTAaHOBUTCSIN 1 hittps://m.edsoo.ru/00adb076
55 | Copponme st Somemseotmn ! Bnmmorexs [1OK
CBA3Ey https://m.edsoo.ru/00adb486
66 PezepBHbIit ypok. O0o0IICHNE U | bubnuorexa [JOK
cHcTeMaTH3aIlis 3HaAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IeHNE 1 | bubnnorexa [JOK
cHcTeMaTH3aIls 3HaAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cHCTeMaTH3allis 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 bubmorexa OK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHUYeCKUX BELLECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBSI3U U THIIEI | bu6mmoreka [IOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XxumMmuaeckux | bubnuorexa [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XUMUYECKOI
7 eakuu. IloHITHE O TOMOTEHHBIX U 1 bubmorexa [IOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[ToHaTHE O XUMHUYECKOM PABHOBECHUHU.
bu6mmoreka [JOK
8 @DakTOopbl, BIUAIOIIHAE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKECHUC

https://m.edsoo.ru/00adc28c




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
10 ncconuanyy. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
A HHATIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNS PEAKIIUN bubmaorexa [IOK
P peaxit hitps://m. edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHUH B CBETE IIPEICTABICHUN bubmmorexa LOK
pest hitps://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIpPEeNCTaBIEHUN 00 bubmmorexa [OK
et } hitps://m.eds00.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT
14 TlousiTie o runpoIn3e cojie bubmmorexa [OK
P hitps:/m.eds0o.ru/00add9d4
15 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «Penrenne pkcriepuMeHTAILHBIX Eubmorexa HOK
p hitps:/m.edsoo.ru/00addbfa
3a71a4uy
KounTtponsnas pabora Ne2 mo teme
17 «DIEKTPOSIUTHYECKAS TUCCOLIMALINS Bubmiorexa OK
p A HHaru. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/IMI/ILIeCI?I/Ie CBI())ﬁCTBa Ha IIpuMepe Bubmiorexa OK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnunoreka [JOK




XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

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

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
20 «ITonmyueHnue ConTHOM KUCTOTHI bubmorexa HOK
yi B . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 bubnmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(DUKAITIU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3uYecKre U XUMUYECKHUE CBOHCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJTY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COeAMHEHUSIMU
cepbl
7 Brrunciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
NPOJYKTa peaKkIuu https://m.edsoo.ru/00adec8a
28 OO1ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3nYecKue u
XMMHUYECKHE CBOWCTBA

https://m.edsoo.ru/00adeea6

AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U brbmmorexa [OK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «ITonmyueHue aMmMuaka, U3y4eHUe ero bubmorexa HOK
T > YA https://m.edsoo.ru/00adf180
CBOHCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHME HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 00OpeHnii. XUMHUYECKOE bubmorexa LOK
YAODPEHIIL . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIolel Cpe/ibl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn dbocdopa (V) u

33 (boc:li))o pHa;I KI/ICJ'I((l))Ta (b(bI/II)SI/I(‘Ie)CKI/Ie u bubmmorexa [TOK

P o, https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YI00OpEHUH. bubnnoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

POJL, Pactipoctp bubnuoreka [JOK
35 npupoe, GU3NUecKue U XUMUYECKHEe
N https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHUE CBOMCTRA.

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




DKosorndyeckre npooIeMsl,
CBs3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroapHas KucioTa U €€ Cou bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[TpakTudeckas padorta Ne 4 o Teme
"[lonydeHue yriekucioro rasa. bubnuorexa [JOK

38
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OPraHUYECKHX BEIIIECTBAX KaK O bubmorera [JOK
p https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
40 Kpemunii 1 ero coenHEeHNS bubmmorexa [OK
p https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«BaxHeime HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHCHUS
KontponbHas padota Ne3 no teme

. bu6mmoreka [JOK
42 «BaxHeine HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCIMHCHUS
OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX
9JIEMEHTOB — METAJLJIOB.

43 Merammyeckas CBSI3b U bubnuoreka [JOK
MeTaJUINYeCKast KpUCTaInYeCKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyYecKre CBOMCTBa
METAJIJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)I(eHPII’I MCTAJIJIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MOTyYeHUs
MetaoB. CriaBel. Beruucienus no

45 aBHEHUSIM XUMHWYECKHUX PEaKIUU bubnmorexa LHOK
p DAk, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
npuMecu
bubmmoreka [IOK
46 ITorsaTre 0 KOPPO3NH METAILIOB
pp https://m.edsoo.ru/00ael1278
bubmmoreka [{OK
47 eJ1Io0 € MeTal
[enounbie MeTaib! https://m.edsoo.ru/00ael14b2
43 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuorexa [JOK
Kallis https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ael 5e8
50 Baxnenmme coeTUHEHUS KaJIBITHS bubmorexa HOK
4 H https://m.edsoo.ru/00ael5e8
51 O00011IeHNEe U CUCTEMATU3 AL
3HAHUH
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
S . bu6mmoreka [JOK
53 JKEcTKOCTEL BOABI U METOEI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHJIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
Bbubnunoreka IIOK
56 Keneso 1

https://m.edsoo.ru/00ae1d86




Oxcupl, TUAPOKCHIBL U COJIU JKEJle3a

bubmuoreka [JOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O0600muIeHne U CUCTeMAaTH3aAIHS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCITMHECHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT MpUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o Teme
62 «BaxHenmme MeTauibl 1 UX
COCTMHEHUS»
BeniectBa u matepuasl B bubnuorexa [JOK
63 .
MOBCEIHEBHOM KU3HU YEIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK




CHUCTEMAaTU3alus 3HaHUN

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

68 PezepBubiit ypok. O0oOIICHNE U

cUCTEMAaTHU3alus 3HAHNHI

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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