PabGouasi nporpamma
yueOHoro npeamera «XXUMMUA»
MJis odyyarmmxcs 8 -9 kiaccos

ba3oBblil ypoBeHb

HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011Ier0 00pa3oBaHusl, MIPEACTABICHHbBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBe (enepanabHO pabouell MporpamMmsl
BOCIIUTAHMS U C YUETOM KOHIIEIIIUU MIPETNo aBaHus yueOHOTo nmpeaMeTa « XuMuUsi»
B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu na€T TpEACTaBICHHE O IENAX, OOIIed CTpaTreruu
o0y4yeHUs, BOCHUTAHWUS M Pa3BUTUSA OOYYAIOIIUXCS CpPEACTBAMHU y4YEOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE peIMETHOE coJiepKaHue,
npelycMaTpUBaeT pachpelelieHne ero Mo KiaccaM W CTPYKTypUpOBaHHUE TIO
pazmenaM M TeMaM IMPOrpaMMbl MO XHMHUHU, ONPENENSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COZIepKaHMUS, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C  YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€H, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
0COOEHHOCTEW O00ydJarouuxcsi, OmpeaenseTr BO3MOXKHOCTH IMpeaMera s
peanuzanuu TpeOOBaHMKM K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oO0pa3oBaHUs, a Takke TpeOOBaHUHN K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIETOCS IO OCBOEHUIO
y4eOHOT'0 COJIePIKAHUS.

3HaHWE XWMHUHU CIY)KHUT OCHOBOM s (pOPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIE XUMHUEH TMPEICTaBICHUS O B3aUMONPEBPAIICHHIX
SHEPTrUM M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTSAX PEHICHHS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOHM, SHEPIETUUCCKOM,
MUTIEBON M SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumun:

CIIOCOOCTBYET  peanu3alid  BO3MOKHOCTEW  JJIT  CaMOpPa3BUTHS |
dbopMupOBaHUS KYITbTYphI IUYHOCTH, €€ 001el 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
o0y4Jarolmuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOH  JIeSITENbHOCTH,



AKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHON JIEATEeIbHOCTH;

3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISICTCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4arOUIUXCs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIECHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUECKOE
oOpa3zoBaHue 00YUYaOIINXCS.

JlanHble HampaBieHUss B OOYyUYEHHHM XUMHUU OOECHeurBarOTCS creuudukon
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SABJISIETCS  MEAaroruyecku
aJanTHPOBAaHHBIM OTpa)K€HHEM 0a30BOM HAYKU XMMHUHM Ha OMNpPEeIEHHOM dTare e
pPa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIEero 0Opa3oBaHUs OPUECHTUPOBAH HA
OCBOCHHE OOYYAIOUIUMUCS CHCTEMBbI TEPBOHAYATBHBIX IMOHITUNW XUMHH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX TTOHSATHH
OpraHUYeCKOW XUMHHU.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOro moaxoja k e¢ msydeHuto. ComeprkaHue CKIAJbIBACTCS M3 CHCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI TTOHATUN O XUMUUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHW30BaHbl 10 MPUHIUITY
MIOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTaBICHUM
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeacTaBiICHUN 00 DIIEKTPOJMTHUYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCSA MOCIEIOBATEIIHHO OT OJJHOTO
VpPOBHS K JPYyromMy, BBITIOJNHSS (GYHKIUKM OOBICHEHHS W IPOTHO3WPOBAHHS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (HOPMHPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABJISIONICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYyYHOMY 3HAHUIO H
MeTOoJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX mpeamMeToB: «OKpYyXalomuid MUpy,
«buonorus. 5—7 knacce» u «Pusmnka. 7 Kiaccy.

[Ipy wu3yyeHMH XUMHUHU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUA OCHOB
XUMUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN



NEATENBHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYpHI.
3amaya y4eOHOro mnpeameTra COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XUMUUYECKHX
3HAaHUN — BaXKHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO0 XapaKTepa, fA3blKka HayKH, B
NPUOOIIEHUN K HAyYHbIM METOJaM TO3HAHUS TMPU HU3YYEHUH BEIIECTB W
XUMUYECKUX PeaKInid, B (GOPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHHUUN U
UX TPUMEHEHWU B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIEN0BATEIbCKON
NeSATeIbHOCTH, OCBOCHUHM TpaBWi Oe30macHOro oOpallleHHus ¢ BelecTBaMu B
MMOBCEHEBHOM KU3HU.

[Ipu u3ydyeHUM XUMUM HA YPOBHE OCHOBHOT'O OOIIETO O0Opa30BaHMS BaXKHOE
3Ha4YCHHUE TPUOOPETN TaKHe 1ENH, KaK:

— (QopMHpOBaHHE WHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TMPHUHSTHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU,

— HampaBJICHHOCTh OOyYEHHsST Ha CHCTEMaTUYeCKoe TMPHOOIIECHUE
o0ydJaromuxcs K CaMOCTOSITEJIbHOM TI03HABATEILHON JEATCIbHOCTH, HAYYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIONIUM MOTHBALMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIOBUH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YJAOIITUMUCS
OTBITa PA3HOOOPA3HOU JEATEILHOCTH, TO3HAHUS W CaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETCHIIHI), MMEIIKNX YHHUBEPCAIbHOE 3HAUCHHE ISl
Pa3JIMYHBIX BUJIOB JEITEIBHOCTH;

— ¢QopmupoBanre 00meH (QYHKIMOHAIBHOW H €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCJE YyMEHUW OOBSICHATHP U OICHUBATh SIBJIICHHS
OKPY’KAIOIIEr0 MHpPa, MCIIOJb3ys 3HAHUS W ONBIT, MOJYYCHHBIC NPU H3YUYCHUHU
XUMUH, TPUMEHATh WX TPH PEIICHUU MPOOJIEeM B IOBCEIHEBHOW KWU3HU U
TPYZAOBOU AEATEIBHOCTH;

— ((dopMupoBaHue y O0OydYarOIIMXCS T'yMaHUCTHUYECKUX OTHOIICHHH,
MOHUMAaHUS [IEHHOCTH XUMHUYECKUX 3HAHWWA I BBIPAOOTKH DKOJIOTHUYECKH
11EeJIeCO00pa3HOr0 TOBEJAEHUS B OBITY W TPYAOBOM JEATEILHOCTH B LEIAX
COXPaHEHHUsI CBOETO 3/I0POBbS U OKPYKAIOILIEH IPUPOIHON CPEBI;

—pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CAaMOBOCTIHTAHWIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUis M HAMPABICHHOCTH JATbHEHUIIETO
00yJeHUSI.

OOmiee YuCIO dYacoB, OTBEACHHBIX MJIsi HW3YYCHHS XMMHH Ha YpPOBHE
OCHOBHOTO 00111€eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).






COILEPKAHUE OBYYUEHUA
(mpakTHYecKas YacTh y4eOHOI0 COCPKAHMS NPeAMeTa YCHIeHA
MaTepHaIbHO-TeXHHYecKkou 0a30il neHTpa «Touka pocra»)

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU 4ellOBEKA. XMMUSA B CUCTEME HayK.
Tena wu BemecTBa. Pu3nyeckre CBONWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemecTB. [loHsiTHE O MeTOMaX MO3HAHUSA B XMUMHUHU. YHCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3zeneHust CMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKHUE »dJIeMEHTbl. CHMBOJIBI XHUMUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSHCTBa cocTaBa BemiecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OtHOCHuTeNnbHAS MOJICKYJISIpHAs Macca. MaccoBasi 10Ji1 XUMHUYECKOTO JJIEMEHTa B
COCTMHEHUH.

KonuuectBo BemectBa. Monbs. MonspHas macca. B3auMocBsi3b KOJTUYECTBa,
Macchl M YHCIa CTPYKTYPHBIX €IMHHUIl BemectBa. Pacu€tel mo dopmynam
XUMHYECKUX COSTUHEHUH.

duznyeckue U XMMUYECKUE SBJICHUS. XUMUYECKas peakius U e€ MpU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEAKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuémMaMu obOpaleHus ¢ JJabopaTOpHBIM 00OpPYAOBAaHUEM, U3YyUEHHUE M ONUCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHUE
¢usnuecknx (TUTaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAlMA BOJbl) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KICIOTOW) SIBJICHUH, HaOIIOJICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pa3loKeHHUE THAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pactBopom cos mean (11),
M3y4eHHE CIOCOOOB pa3/IeNIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpoBaHUE,
BBIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MacChl, CO3JaHHUE MOJENIed MOJIEKYJ
(1apocTep>KHEBBIX ).

Ba:kHeililne nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB



Bo3nyx — cmecs razos. CoctaB Bo3ayxa. Kucinopon — anemeHT u mpocToe
BemecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoOb
MOJIyYeHUsT KHUCIOpoJa B Ja0Opatopuu ©  NIpOMbIIUIEHHOCTH. Kpyrosoport
KHcyiopoa B mpupojie. O30H — ayioTponHas MoAu(pUKAIUs KUCIOPOoaa.

TemioBoit >P¢GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKME pEaKIuu. TOIUIMBO: yroiab W METaH. 3arps3HEHHE
BO3/1yXa, yCUJICHHE TapHUKOBOTO 3¢ (deKTa, pa3pylieHrue 030HOBOTO CIIOs.

Bonopon — n»nemMeHT u mpocToe BemlecTBO. HaxokaeHue Boaopoaa B
npupojse, GU3MYeCKHe ¢ XUMUYECKHUE CBOWCTBAa, TMPUMEHEHHUE, CIIOCOObI
nosryyenus. Kuciaorsl u conm.

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

Odusznyeckue CcBOMcTBAa BOoAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAcTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BO/Abl. OCHOBaHUS.
Ponb pacTBOpOB B MpuUpoJie U B KU3HU 4esoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCUJOB:  coyieoOpa3yromniye  (OCHOBHBIE, KHCJIOTHbIE, aM@oTepHble) U
HeconeoOpasyromue. Homenknatypa okcupoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHre ocHOBaHUM.

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

Conu. Homenkiarypa coneil. @U3n4ecKue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomydenue counen.

['eHeTnueckas CBsA3b MEXKYy KJIACCaMU HEOPTaHUYECKUX COCIUHEHUN.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEACIIEHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, paclio3HaBaHWE M W3YyYEHHE CBOWMCTB KHUCJIOpOAa, HaOJ0AeHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIOBHS BO3HUKHOBCHHUS W
MpekpaiieHus TopeHus (Mmo)kapa), O3HAKOMJIGHHE C oOpas3laMu OKCHIAOB U
OMHMCAaHWE WX CBOWCTB, IOJY4YeHHE, COOMpPAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MO’KHO HCIIOJIb30BAHUE BUEOMATEPUANIOB), HAOIIOJEHUE O0pa3lioB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOEHHOCTEH pacTBOPEHHUS BELIECTBC



pPa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIECHHUE PACTBOPOB C OMPEACIEHHOU
MAacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3AMMOJCHCTBUAE BOJBI C METa/IaMHU
(HatprieM ©  KaibleM) (BO3MOXHO HCIOJIb30BaHUE  BHEOMATEpPUAIIOB),
uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIHIECTB PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyenue B3aumopeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUIaMHU, PEaKUUid HEUTpaau3aluu, IOJyYeHUEe HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJIM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3ajlad 1o TeMe «BakHelnne KiIacChl HEOPraHMYEeCKHUX
COCIMHECHUI.

IHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHUMHYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHne aTomMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIaCCU(MHUKAIUM XUMUYECKUX dJeMeHTOB. [loHsTue o
rpynmnax CxXOJHBIX BJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METAJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIIEMEHThI, KOTOPbIe 00pa3yroT aMpOTEPHBIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (OpPMBI
[Tepunonnueckoii cuctembl xumuueckux 3meMeHToB . 1. Menneneesa. Ilepuonas
u rpynnbl. PU3NYECKHII CMBICI MHOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aToMOB TepBbIX 20 XUMHYECKHX  JJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepucTUKa XHUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoil cUCTEMbI XUMUYECKHUX
AJIEMEHTOB Il pa3BUTHS Hayku M mpaktuku. JI. WM. MenneneeB — y4yé€Hbld H
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHUTENIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Iporecchl okucaeHus U BocCcTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIIOYEH, MPOBEICHHUE OIBITOB,



WJUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3aoKeHUs, COCTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMUHA B 8 Kjacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJAb30BaHUE KakK OOIIUX ECTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHH, SBISIONINXCS CUCTEMHBIMH JJIsI OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKaIMsi, TEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1bI, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

Ilepuoanueckuii 3akoH. [lepuoanyeckas cucteMa XUMHUYECKUX 31EMEHTOB /1.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHUs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUJBI XMUMUYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

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

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

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonaTne o xumuueckoMm paBHoBecunu. DakTopsl,



BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU MU TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOMN peaxkuum. CocraBnenue ypaBHEHUI
OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX  PEAKUUA C HCIOJIB30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsi3u. Crenens auccoruanuu. CUiabHbIE U C1a0ble dJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS pEeaKIIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakiuuil. CBOWCTBA KHUCIIOT,
OCHOBaHMUW W CcOJiei B CBETE€ TMPEJCTABICHUN 00 d3JIEKTPOIUTUUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [loHsITHE O rUApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICNISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7mopua HaTpuUs), UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJICKTPOIPOBOJTHOCTH
pacTBOpOB BEMIECTB, IMpollecca JHUCCOIMALMM KHUCIOT, IIeJIoYed U  coJien
(BO3MOKHO  WCHOJIb30BAaHWE BHJIEO MaTE€pUaJiOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TMPOTEKAHWS  pPEaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIJACICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakMu pas3joKEHUs, COCUHEHUS), PACIIO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbI0 KAYE€CTBEHHBIX pEAKIMM HAa  HOHBI, pEIICHUE
AKCIIEpUMEHTAJIbHBIX 3a/1a4.

HemeTanibl M UX COeIMHEHUS

OO6miass XapakTepucTHKa TrajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTeNeHH OKucieHus. CTpoeHue W (PU3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMOJIECTBHE C MeETaJUIaMH, HEMeTallllaMH, Iejio4aMu). XJIOPOBOJOPOI.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHue. [leicTBue
XJopa W XJIOPOBOJAOPOJIa HA OpPraHU3M 4YeJIOBeKa. BaxkHeuue XJIOpUAbI U UX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka »meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENeHu okucieHus. CTtpoeHue u (PuU3MYECKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOA, CTpOeHUE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEPhl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.



CepHast kuciora, (Qusnueckue U XUMHUYECKHME CBOMCTBa (00IIHME Kak
MpEeACTaBUTENsl Kjacca KHCIOT U chneuuduueckue). XUMUYECKUE PpEeaKIuH,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHHs] CEPHOW KHUCIOTBHI.
IIpumenenune cepHoi KucaoThl. ConM CEpHON KUCIOTHI, KAUECTBEHHAs PEaKLMs Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTETIEHH OKUCIEHHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
¢usznueckre U XuMuyeckue cBoiictea. KpyrosopotT azora B nmpupojae. AMMHaK, €ro
¢usznueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
ux (GU3NYECKHe U XUMHUUECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ TOoJydeHue, (PU3NYecKre U XUMUUYECKHE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKalolel cpeibl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
ajtoTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue 1 XMMUIECKHUE CBOMCTRA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHUS.  YTJIepoi,  aJuIOTPOIHBIE
Moau(UKalMK, pPACIPOCTPAaHEHHE B TMpUpoOJe, (PHU3NYECKHEe U XUMHYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriaepoaa, ux
duznueckne MW XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHUEe MpPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rino0ambHOrO TMOTEIVICHUS KiIUMaTa, MapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONH, NX (PU3HUYCCKUE U XMMHUYCCKHUE CBOMCTRBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs KUCJIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HEPTh),
MPOIYKTHI WX TmepepaboTku (OC€H3MH), WX POJIb B OBITY W MPOMBINIJICHHOCTH.
[TonsiTue 0 OMONMOTUYECKH BaXKHBIX BEIIECTBAX: )KUpPAX, OENKaX, YriIeBoJax — U UX
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.



KpemHuii, ero ¢usnueckue M XUMHYECKHE CBOICTBA, IOJy4YEHHE W
npuMenenne. CoenuHeHuss KpeMHus B mpupone. OOmue mnpeacraBieHus 00
okcune kpemuus (1V) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobmeMbl 0€30MacHOTO HMCMIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
IPOBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHHUS, OMbBITHI, OTpakaronue (PU3NUeCKue M XUMHUYECKHE CBOWMCTBA
rajoreHoB M WX COCAMHEHUM (BO3MOXXHO WCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMu XJOpHuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  HMCIIOJIb30BaHUE
BUJIeOMAaTepraoB), HaOJOICHUE TIporiecca OOyTiMBaHuUs caxapa IMoj JAeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakinK Ha Cynbdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3HMYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COSAUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BUJIeOMaTepraaoB), oOpa3amMu a3oTHBIX U (PocPOpHBIX ya0OpeHUid, MOTydeHHE,
coOupaHue, pacro3HaBaHWE U M3YYEHHE CBOWCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHUS U ¢ocdhaT-uOH U U3yYeHUE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJIECTBUE KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpEmETOK anMasza, rpadura, (QyuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyuyeHUEe, COOMpaHUE, pAaCliO3HABAHHE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJECHNE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT W
CWIMKAT-UOHbBl W HW3y4YE€HHE TMPHU3HAKOB HUX NPOTEKAHHUS, O3HAKOMIIEHHE C
MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHenmmne HeMeTaaIbl U UX COCAUHECHUS».

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemeHtoB J[. W.
MenneneeBa u cTpoeHus atToMoB. CTpoeHHne MeTainoB. Meramnueckas CBsI3b U
METAJUIMYECKasi ~ KpUCTAIMYecKass  pemérka.  DJNEKTPOXUMHUYECKUH  psif
HaMpsHKeHU MeTamnoB. dusnyeckne 1 XMMUYECKHe CBOMCTBA MeTauioB. O0rue
crocoObl ToyyeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) U X MPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.



[Ilenounble MeTawibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUYECKUX
anemeHToB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXICHUE B MPUPOJE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kaiausi). OKCUIbl U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COCMHECHUN.

IllenoyHO3eMENBHBIE METAJUIBI MAarHMd W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUEeCKUe U XUMUYECKUE CBOMCTBA MarHus
U Kanplivsa. BakHeimme coeauHEHUs Kaiublius (OKCHJ, THAPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE atoMa, Haxo)KAeHHEe B Ipupone. dusnueckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHBIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Keneso: monoxenue B [lepuoguueckon CUCTEME XUMHUYECKUX DJIIEMEHTOB /I,
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Xkee3a. OKCUIbI, TUAPOKCUIBI U conn kene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOpasllaMi METAJIOB W CIUIABOB, HX (DU3UUECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJEHCTBUSA OKCHJA
KaJIbLIUsI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3MOKHO  HCNOJB30BAaHUE  BUJAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MIPOLIECCOB OKPAIIMBAHHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalusd U KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHUE aM(DOTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHUS
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIEPUMEHTAIIbHBIX 3a]1a4 0 TeMe «BakHeunmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIAs cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HHU YeJIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObITy. IlepBas momoib npu
XUMHYECKHX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (MpeaenbHas TOmycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
poOJieM.

Xumuueckuit IKCnepumenm:



u3y4yeHue oOpa3lioB MATEpUANOB (CTEKJIO, CIIaBbl METAJIOB, MOJUMEPHBIE
MaTepHabl).

Mescnpeomemmunie ceazu

Peanuzanus MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMIMXCS CUCTEMHBIMH JIJISI OTJIENbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO01mMe ecTecTBEHHO-HAYYHBbIE MOHATHS: HAy4yHBIM (DaKT, rumoresa, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJIMYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAaHUE, H3MEPEHHUE, MOJeb, SBIECHUE, MAPHUKOBBIM
3¢ eKT, TeXHOIOTHs, MaTEPUAIIBI.

®uzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIUJ,
U30TOMbI, PaJHMOAKTUBHOCTb, MOJIEKYJA, JJEKTPUUECKUH 3aps]l, MPOBOJHUKH,
NOJYIIPOBOAHUKH, JTUINEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KpUCTAIINYECKAs
peméTka, cruiaBbl, (PU3MUYECKUE BEIWYUHBI, CIMHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, SKOCUCTEMA, MHUHEPATIbHBIC
yI0OpeHUs, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIECTBA.

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



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

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHHMS MPOrpaMMbl OCHOBHOI'O OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU M HOPMaMM TIOBEICHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpeEHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPE/IOBbIX JOCTMXKEHUSAX U OTKPBITHUSIX MHPOBOM M OTECYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT 0 MO3HAHUA:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHGOPMALMOHHON M YHUTATEJIbCKOM KYJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caM0OOpa3oBaHUIO, TMPOEKTHOM UM  HCCIE0BAaTEIbCKOMN
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJIEACTBUNA U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

HMHTEPEC K MPAKTHYECKOMY U3YyUECHUIO POQECcCrii U Tpy/ia pa3IudHOro PoJia,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IIeJ1eCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE€ KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MACHOTO MOBEACHUS P pabOTe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJ00aNbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTAaTOB BBIACISAIOT 3HAUYUMBIE JJIS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIETOCTHOMN



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
NS TENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JIPYTMMU TOHSTHUSMH), HCIOJIB30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYX JeHUs (MHAYKTUBHBIC, JCAYKTUBHbBIC, 10 aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIMPOKO MPUMEHSEMbIC B XUMHUHU MOJEIbHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €r0 Pe3yJbTar, (OpMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABIEHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPUMEHSTh PA3JIMYHbIE METOJbI M 3alpOoChl NMPU MOUCKE U OTOOpe
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESATENIbHOCTH MH(OPMALMIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CylIeCTBY  OOCyXJaemMol  TeMbl, (QOPMYyJIHpOBaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOTO JKCIEpUMEHTa (1abopaToOpHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHMUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CAaMOCTOSITEIBHO OIPENENATh LEIH JeATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA QITOPUTM  JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbl€ B YCIIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATDHI

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



NeUCcTBUM, creuudpuyueckue s OpeAMETHOM o0macTu  «XUMHS», BHIbBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMMUXCS YMEHUM:

e PACKPHIBATh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUH: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBa, MOJIb, MOJISIpHAash Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIUu pasJIoKEHUs, pEeaKIUu 3aMelIeHUs, PpPeaKkIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHOH, aHWOH, PAacTBOp, MaccoBas JOJs BeEIIeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHITHH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e MICIIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBIIeHUsI (OpMYI BEIIECTB
Y YpPaBHEHUN XUMHUYECKUX PEAKLIN;

e OIIPENIECTISATh BAJECHTHOCTH aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHNMYECKUX COCTUHEHUSX;

epackpbeiBaTh cMbIcH llepmoamueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAaHEHUs MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONMUCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamdeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



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

e KJIACCU(DUIIMPOBATh XMUMHYECKUE BJIEMEHThl, HEOPraHMYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, TMPOBOJUTH PACUYETHl IO
YPaBHEHHIO XMMHUYECKOU peaKiny;

o IPUMEHSATH OCHOBHBIEC OTEpAIMN MBICIUTEILHON JIEITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O00IIeHHe, CHCTeMAaTHU3aluio, Kiaccudukamuio,
BBISIBJICHUE MPUYHMHHO--CJIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHS] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJICZIOBAThH IpaBUJIAM TOJIb30BaHUS XUMHUUYECKOU MOCY0M U 1ab0paTopHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOAAa M KHCIOPOJAA), IPUTOTOBICHHIO pPAaCTBOPOB C
ONPENICIIEHHON MAacCOBOM JOJIEW PACTBOPEHHOTO BENIECTBA, IUIAHUPOBATH
U IPOBOAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PAaCIIO3HABAHUIO PAaCTBOPOB
MIEJIOYe U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (Jakmyc, (heHondTanens,
METWJIOPAHX U JAPYTHe).

K xoniy oOyuenus B 9 Kkiacce npeJMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX TOHSATUNA: XUMHUUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, MPOCTOE BEULIECTBO,
CIIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHCIICHUS, XMMHUUYECKasl PeaKlys, XUMUYECKasi CBA3b, TEIIOBOU 3(PdexT
peakuud, MOJb, MOJIIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALIMS, PEAKUUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOpPOCTh XHMHUYECKON pEaKUHH, MPEACIbHO IOIMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

e WUUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHSATUU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;

e ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBJIeHUs (DOPMYIT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

e ONPENICIISITh BAJICHTHOCTh M CTENEHb OKHUCJIEHUSI XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, META/UIMYECKasl) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbICH Ilepuogunueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHKCHIBATH W XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusi, KOTOpPhIE HMEIOTCS B TMEPUOJUYECKON Talnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaeaax MajiblX IEPUOAOB M TJIaBHBIX MOATPYIII C YYETOM CTPOCHUS MX
aTOMOB;

o KJIACCU(PDUITMPOBATh XMMHYECKUE DSJIEMEHTHI, HECOPraHWYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMHUYECKUX PJIEMEHTOB);

 XapaKTEpHU30BaTh (OMUCHIBATH) OOMIME H CHenu(UUecKrue XUMUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

e COCTABJISATh YPABHEHUS JICKTPOJIUTHYECKON JUCCOIMALINMN KUCIIOT, IEJI0YEH
U CoJiel, TIOJIHbIE U COKpALIEHHbIE YPAaBHEHUS PEeaKIUid HOHHOTO OOMEHa,



YPaBHECHHS PEAKIWN, MOATBEPKIAIONINX CYIIECTBOBAHHE TCHETUUYECKOU
CBSI3M MKy BEIIECCTBAMHU PA3IUIHBIX KIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX  pPEaKITHit
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKITU;

o IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCIIOBUSX;

¢ BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJIFO XHMHYECKOTO JJIEMEHTa 10 (OpMyJie COCIUHCHUS,
MAacCOBYIO JIOJIF0O BEIISCTBA B PACTBOpPE, MPOBOJUTH PaCUYEThl TIO
YPaBHCHHIO XMMHYCCKOUN pEaKIIvH;

e COOJIFO/IATh MPAaBWIA MOJIB30BAHMUS XUMHYECKOW TOCYJ0M M 1a00paTOpHBIM
o0opyaoBaHMEM, a TaKXKe TpaBWiIa OOpalleHWsT C BEIICCTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIIOJHCHUIO J1a0OpaTOPHBIX
XHMHYECKUX OTMBITOB [0 TOJYYCHHUIO W COOMPAHHIO Tra3000pa3HBIX
BEIIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

¢ IPOBOJIUTH PEAKITUH, MOATBEPXKAAIONINE KAaYECTBCHHBIM COCTAaB Pa3IMUHBIX
BEIICCTB: PACIO3HABaTh OMNBITHBIM NTYTEM XJIOPUA-, OpOMHI-, WOIHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

o IPUMEHSATH OCHOBHBIE OIEpAIMN MBICIUTEILHON EITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNe, CHCTeMAaTH3allMi0,  BbBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
HUcnonb3oBanue
Ne HaumeHoBaHue pa3aeioB (uudposbie)
Kourpoubnbie | IIpakTnuyeckue obopynoBaHus
n/n U TeM MPOrpaMmbl Bcero o0pa3zoBarte/ibHbIE
padoThI padoTsI LHEeHTpa
pecypchl
«KBaHTopuyma»
Paznen 1.IlepBoHayajibHble XUMHYECKUE TIOHATHS
Hudposas
Xumusi — BaykHast 00J1acTh naGoparopus.JlaTank
11 €CTECTBO3HAHUA U 5 5 bubmuorexa LIOK TEMITEPaTyphl
' NPaKTUYECKON https://m.edso0.ru/7f41837¢c (TepMOTIapHBIii),
NeITEIbHOCTH YeJIOBEKa CIIMPTOBKA.
BemectBa u Xumnueckue bub OK
1.2 . 15 1 nosmotera I Bechl 2JIEKTPOHHBIE.
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilmue npeacTaBuTe/ i HEOPraHN4eCcKNX BellecTB
Hudposas
51 Bo3nyx. Kucnopoa. 5 1 bu6moreka [IOK JITt?\Z)rI;:T;)fHHf;IIIaBZZI;;(
' TTousarue 00 oxkcumax https://m.edsoo.ru/7f41837c PaTyprl,
AIIEKTPOHHBIE.
Bonopon.Ilonstue o bubmuoreka [JOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837¢c
53 Bogpa. PactBopsl. [lonsTue 5 1 1 bubnuorexa LIOK Becgl HIICKTPOHHDIC,
' 00 OCHOBaHHUAX https://m.edso0.ru/7f41837c ODOPYAOBATHE,
PEaKTUBHI.
2.4 OCHOBHBIE KJ1aCCh 11 1 1 bubnuorexa IIOK [udposas



https://m.edsoo.ru/7f41837c
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HEOPraHU4YECKUX
COEIMHEHUI

https://m.edsoo.ru/7f41837¢c

naboparopust.JlaTank
pH. O6opynoBanue,
PEAKTHUBBIL.

Hroro no pazneny

30

Paznen 3.Ilepuoanyeckuii 3akon u Ilepuoanueckasi cucrema xumnueckux 3jaemenToB JI. . MenneseeBa.
CtpoeHue aToMoB. XumMuieckas ¢Bsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIHU

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6mmoreka [{OK

A . 7
3 XHMUUCCKHX O/IMCHTOB /| https://m.edsoo.ru/7f41837¢
N. Mennene-eBa. CtpoeHue
aroma
XUMHYECKasA CBA3b.
OKuCIUTENHHO- bu6moreka [IOK
3.2 8
BOCCTAaHOBUTEIILHEIE https://m.edsoo.ru/7f41837c
peakiuu
bu6moreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemsa 3 Eubmrorexa ITOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
HUcnonb3oBanue
Ne HaumeHoBaHue pa3aeioB u (uudposbie)
Kourpoububie | IIpakTHyeckue obopynoBaHus
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI LHEeHTpa
pecypchl «Kn
aHTOpUYMa»
Pa3nes 1.BemecTBo U XMuMH4YecKHe peaKkuu
[ToBTOpEeHue u yriuyoneHue
11 3HaHI/I§ OCHOBHznyaS €JIOB 5) 1 Bubnworexa [JOK
' pasa https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [JOK
' XUMHYECKHX PEaKIHii https://m.edsoo.ru/7f41a636
Hudposas
DIEeKTPOIUTHYECKAS
1.3 Hccopna us. XUMHYecKue 8 1 1 Bu6mmorexa [IOK Taoeparopa Jarue
' AHCCOUHATI. https://m.eds00.ru/7f41a636 | 'O PONPOBOAHOCTH.
peakuuu B pacTBopax Ob6opynoBanue,
PEaKTHUBBI.
Hroro mo pazgeny 17
Paznen 2.HeMeTa/sIbl M BX cOeANHEHUS
OO01as XxapakTepucTuKa
bubmuoreka [IOK O6opynoBaHue,
2.1 XUMHUYECKUX DJIEMEHTOB 4 1
https://m.edso00.ru/7f41a636 PCaKTHUBBIL.
VIIA-rpynnsl. ['anorensl
OO1as XxapakTepucTuKa
99 XUMHUYECKUX JIEMEHTOB 6 bubmuoreka [IOK
' VIA-rpymmet. Cepa u eé https://m.edso0.ru/7f41a636
COCIMHEHUS
53 OO1as XxapakTepucTuKa 7 1 bubmuoreka [JOK O6opynosanue,
' XUMHYECKUX 3JIEMEHTOB V A- https://m.edsoo.ru/7f41a636 PEaKTHBBI.



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

rpymmsl. A3ot, pocdop u ux
COCJIMHEHUS

OO01as XxapakTepucTUKa

24 XUMHUYECKHX JIEMEHTOB 8 bu6mmoreka [{OK O6opynoBanue,
' IVA-rpynnel. Yriepon u https://m.edsoo.ru/7f41a636 PEaKTHUBBI.
KPEMHUH U X COCTUHCHHS
Wroro mo pazueny 25
Pazjnen 3.Metanibl 4 MX COeIMHEHUS
. bubnuotexa [JOK
3.1 06 4
HIHE CBOHCTBA METaILIon https://m.edso00.ru/7f41a636
3. Baxsneiimme MeTamisl 1 X 16 bu6mmoreka [IOK O6opynoBanue,
' COEIMHEHHUS https://m.edso0.ru/7f41a636 PEaKTHBBEL
Hroro mo pazgeny 20
Pa3znen 4. Xumus 1 oKpy:Kamomas cpeaa
41 BemiectBa u marepuasl B 3 bubnuoreka [JOK
' JKHU3HU YEI0BEKA https://m.edso0.ru/7f41a636
Hroro mo pazgeny 3
PezepBHOE Bpemst 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 66

I[TPOTPAMME
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Hudposas
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' TTousarue 00 oxkcumax https://m.edsoo.ru/7f41837¢c PaTyprl,
AIIEKTPOHHBIE.
Bonopon.Ilonstue o bubmuoreka [JOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837¢c
53 Bogpa. PactBopsl. [lonsTue 5 1 1 bubnuorexa LIOK Becgl HIICKTPOHHDIC,
' 00 OCHOBaHHUAX https://m.edso0.ru/7f41837c ODOPYAOBATHE,
PEaKTUBHI.
2.4 OCHOBHBIE KJ1aCCh 11 1 1 bubnuorexa IIOK [udposas
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HEOPraHU4YECKUX
COEIMHEHUI

https://m.edsoo.ru/7f41837¢c
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pH. O6opynoBanue,
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[Iepnoanueckas cucrema

bu6mmoreka [IOK

A . 7
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aroma
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OBIIEE KOJIMYECTBO YACOB 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
HUcnonb3oBanue
Ne HaumeHoBaHue pa3aeioB u (uudposbie)
Kourpoububie | IIpakTHyeckue obopynoBaHus
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI LHEeHTpa
pecypchl «Kn
aHTOpUYMa»
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
[ToBTOpEeHue u yriuyoneHue
11 3HaHI/I§ OCHOBHznyaS €JIOB 5) 1 Bubnworexa [JOK
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peakuuu B pacTBopax Ob6opynoBanue,
PEaKTHUBBI.
Hroro mo pazgeny 17
Paznen 2.HeMeTa/sIbl M BX cOeANHEHUS
OO01as XxapakTepucTuKa
bubmuoreka [IOK O6opynoBaHue,
2.1 XUMHUYECKUX DJIEMEHTOB 4 1
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OO1as XxapakTepucTuKa
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COCIMHEHUS
53 OO1as XxapakTepucTuKa 7 1 bubmuoreka [JOK O6opynosanue,
' XUMHYECKUX 3JIEMEHTOB V A- https://m.edsoo.ru/7f41a636 PEaKTHBBI.
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rpymmsl. A3ot, pocdop u ux
COCJIMHEHUS

OO01as XxapakTepucTUKa

24 XUMHUYECKHX JIEMEHTOB 8 bu6mmoreka [{OK O6opynoBanue,
' IVA-rpynnel. Yriepon u https://m.edsoo.ru/7f41a636 PEaKTHUBBI.
KPEMHUH U X COCTUHCHHS
Wroro mo pazueny 25
Pazjnen 3.Metanibl 4 MX COeIMHEHUS
. bubnuotexa [JOK
3.1 06 4
HIHE CBOHCTBA METaILIon https://m.edso00.ru/7f41a636
3. Baxsneiimme MeTamisl 1 X 16 bu6mmoreka [IOK O6opynoBanue,
' COEIMHEHHUS https://m.edso0.ru/7f41a636 PEaKTHBBEL
Hroro mo pazgeny 20
Pa3znen 4. Xumus 1 oKpy:Kamomas cpeaa
41 BemiectBa u marepuasl B 3 bubnuoreka [JOK
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie JlonoHUTEIbHASA
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero o0pa3zoBaTte/ibHbIE uHpopmanusi
padoThI padoTsbI
pecypchl
[Ipenmer xumuu. Poss xumun B
1 YKU3HU yeoBeka. Tema u 1 brbmorexa [OK
' https://m.edsoo.ru/ff0d210c
BeIlleCTBA
5 TlousiTie 0 MeTOAaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1
«IIpaBwmiia paboTHI B
3 nabopaTtopuu U MPUEMBI 1 1 Bu6mmorexa [IOK
patTop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOPHBIM
000pyT0BaHUEM
4 YucTele BEecTBa U CMECH. 1 bubnuorexa [JOK
CriocoOnl pasneneHus cMmecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenue cmeceit (Ha 1 1 bubnuorexa [JOK
MpUMEPE OUUCTKU NMOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIH)»
bubnuorexa [JOK
6 A 1 0
TOMBL I MOICKYIBL https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE DIIEMEHTBI. 3HAKU
7 (CMMBOJIBI) XUMHUYECKUX 1 Bubmmorera [JOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
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bubmunoreka LIOK

8 Hpoctste u cnoKHBIC BeLIeCTBa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmorexa LHOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa

10 BelecTB. XUMHYECKAs bubauoreka [IOK
¢dopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHX AJIICMEHTOB
OTHOcUTENbHAs aTOMHAs Macca.

11 OTtHocuTenbHasE MOJIEKYIsIpHAS bubmmorera LOK

https://m.edsoo.ru/ff0d323c
Macca

12 MaccoBas 10J1s1 XUMAYECKOTO bu6mmoreka [IOK
dJIEMEHTA B COeTUHEHNH https://m.edsoo.ru/ff0d350c

13 KoaunuectBo Bemecrra. MoJib. bubnuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230

14 ®Ou3nvecKrue U XUMUYECKHE bubnuoreka [JOK
ABJIEHUS. XUMUYECKasi peaKius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycmoBust

15 MPOTEKAHUS XUMUYECKUX bubanorera LOK

= https://m.edsoo.ru/ff0d3al6
peakmuit
3aK0H COXpaHEHHUS MacChl
16 BEIEeCTB. XUMHUYECKHE bubmorexa [IOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brruncienus koauvecTsa,

17 MAaccChl BEIIEeCTBA 10 bu6mmoreka [JOK
YPaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peakuun

18 Knaccugukanus XuMmuaeckux bubnuoreka [IOK
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peakuuii (coequHeHus,
pa3oKeHus, 3aMeIleHus,
oOMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-

bubmuoreka [IOK
19 sHIMKIIoNeUucT. O000IIeHHE U
H s HUI https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIis 3HAHUH
KonTponsnas pabora Nel no
20 TeMe «BelecTBa 1 XuMHUYECKUE bubnmorexa LOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3nyx — cMech razos. CocTaB
21 Bo3ayxa. Kuciopon — smemMeHT bubmmorexa LOK
yxa. P https://m.edsoo.ru/ff0d448e
U npocrtoe Bemecto. O30H
du3nYecKue ¥ XUMHUICCKHE
99 CBOMCTBA KUCJIOPOJia (peakIuu bubnuotexa [JOK
okucineHus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 oxcuaax
CriocoObI oTyYeHHsI KHCI0POaa
93 B JIaOOpaTOPUH U bubnuoreka [IOK
MPOMBIIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeHneHue Kuciaopoaa
TennoBoii 3 HeKT XuMHIECKOM
peaKIiu, IOHSATHE O
24 TEPMOXUMHYECKOM YpPaBHEHUHU bubmmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJIOTEPMUYCCKHUX
peakimsx
TormnmBo (HedTh, YroJb U
(er, yr bubnuorexa LIOK
25 MeTaH). 3arpsi3HeHue Bo3/1yXa,

CITIOCOOBI €0 npeaoTBpallCHUA

https://m.edsoo.ru/ff0d4c4a
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[Ipaktuyeckas padora Ne 3 o
teme «llonydenue u cobupanue

bubmunoreka LIOK

2
0 KHMCJIOPOJIa, U3YYEHHUE €TO https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
B _

. 010poJ1 HaneMeHT U TIPOCTOE BuGmorexa LIOK
BEMIECTRO. Haxoxenue s https://m.edsoo.ru/ff0d4dd0
TIPUPOJIC
o e €CKUe

) I/I?LI/I‘-IGCKI/I U XUMUYIECKU Bu6morexa [IOK
CBOMCTRA BOAOPOAR. https://m.edsoo.ru/ff0d4dd0
[Tpumenenne Bogopoaa

29 n AX 1 COTIX bu6moreka [IOK

OFPITHE O KHCHoT . https://m.edsoo.ru/ff0d50d2

30 Crioco0sl oTy4eHust BOJA0OPOaa bubnuotexa [JOK
B JIabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckast pabota Ne 4 o
teme «llosyduenue u cooupanue bubnuorexa [JOK

31
BOJIOPOJia, U3YUYECHHUE €0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»

32 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Boruncnenus o0béma,

33 KOJIMYECTBAa BEIIECTBA rasa no bubnuoreka [JOK
€ro U3BECTHOMY KOJINYECTBY https://m.edsoo.ru/ff0d55a0
BEIECTBA WK 00BEMY
Brruucnenust 00EMOB ra3oB 1o

34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubnuorexa [IOK

3aKOHA 00BbEMHBIX OTHOIIEHUI
rasoB

https://m.edsoo.ru/ff0d5708
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35 ®Ou3nyecKue U XUMUYCCKHE bubmunorexa LIOK
CBOMCTBA BO/JIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHui. [lonsarue 00 bu6mmoreka [IOK
HMHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

37 HaceiiienHbie ¥ HEHACHIIIICHHBIS bu6mmoreka [IOK
pactBOpsl. MaccoBast 10J1s1 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOpE
[IpakTnueckas padora Ne 5 no
teMe «lIpuroroBnenue

38 ACTBOPOB C ONPEICIIEHHON Bubnmorexa [IOK
P o . n https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel pacCTBOPEHHOTO
BEIIIECTBAY
KonTtponbnas padota Ne2 no

39 teme «Kucnopoz. Bogopo Bu6mmorexa [IOK

POAL. BOTOPOL: https://m.edsoo.ru/ff0d6342
Boma»

40 OKCHUIBI: COCTaB, bubnuoreka [JOK
Kiaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u xumuyeckue

41 CBOMCTBA KUCIIOTHBIX, OCHOBHBIX Bubamorexa [JOK

’ https://m.edsoo.ru/ff0d664e
1 aM(OTEpPHBIX OKCHJIOB

42 OcHoBaHHUS: COCTaB, bubmuoreka [JOK
KJaccuguKanus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
[Tosmyuenue u xuMu4ueckue bubnuorexa LIOK

43 . .

CBOMCTBAa OCHOBAHUU https://m.edsoo.ru/ff0d67ca

44 Kucnorsr: cocras, bu6mmoreka [IOK
KJ1accu(uKaiys, HOMEHKIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonyuenue u xumudeckue bubnuorexa LIOK
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CBOMCTBA KUCJIOT

https://m.edsoo.ru/ffOdfee2

Conu (cpennue): HOMEHKIIATypa,

bubauoreka [IOK

46 cocobet HOqueiIm’ https://m.eds00.ru/00ad9474
XUMHUYECKHE CBOMCTBA
[Ipaktuyeckas padora Ne 6.
Pemrenne skcniepuMeHTAIBHBIX
47 3a1a4 o Teme «OCHOBHBIE brbmorexa [OK
https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTraHUYECKUX
COCJTMHEHUIN»
I'eneTnveckas CBSI3b MEXKIY
48 KJIacCaMH HEOPraHWIECKUX brbmorexa [TOK
. https://m.edsoo.ru/00ad9a50
COCTMHEHU N
49 O06o01enre U cucTeMaTru3arus bubnuotexa [JOK
3HaHUHU https://m.edso00.ru/00ad9ch2
KonTtponbras padota Ne3 no
50 TeMe "OCHOBHBIE KJIACChI Bubmrorexa LIOK
. https://m.edsoo.ru/00ad9ela
HEOPraHNYECKUX COETMHEHHM
[TepBbie NONBITKH
51 KJ1acCUu(PUKAIUA XUMUYECKUX bubnuoreka [JOK
aneMeHToB. [loHsiTHe 0 rpymnmax https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
[leproauueckuii 3aKoH U
59 Ilepuonnueckas cucrema bubnuoreka [JOK
XUMHUYECKUX 3eMeHToB 1. Y. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 Ilepuropl, rpymnbl, NOATPYIIIBI Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bu6mmoreka [JOK
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aTOMHBIX s1ep. M30TOmBI

https://m.edsoo.ru/00ada342

CrpoeHue IeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bubmauoreka IIOK

> [Tepuoauueckoit cucremsl /1. U. https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubnuotexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro
57 3aKOHA JJI Pa3BUTHS HAYKU U bubnuotexa [JOK
npaktuku. /. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4EHBIN, MTEIaTOT U TPaXIaHIH
58 DIIEKTPOOTPUIIATETLHOCTD bubnuoreka [IOK
aTOMOB XHUMHMYECKHUX IIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas bubnuoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosnspHas bubnuoreka [JOK
XUMHYECKas CBA3b https://m.edso00.ru/00adaab9
bubmuoreka [{OK
62 CTeIIeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OkucauTenbHO- bubmuoreka [{OK
BOCCTAaHOBUTEJIbHBIE PEAKLINU https://m.edsoo.ru/00adb076
64 OkucauTenu U BOCCTAaHOBUTEIIH bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KonTtposnsHast padota Ne4 mo bubnuoreka [IOK
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teme «CTpoeHue aroma.
XUMUYECKas CBSA3bY

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

66 PezepBHbiit ypok. O0o0IICHNE U 1 bubnuoreka [JOK
cUCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHbIit ypok. O600mICHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O6001IEHNE U 1 bubnuoreka [JOK
cUCTEMaTH3alIs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHbIE
Ne nugposbie JlonosHUTEIbHAS
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero o0pa3oBaTtejibHbIE uHpopmanusi
padoThI padoTsbI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuoreka [JOK
XUMHUYECKUX AemeHToB /l. U. https://m.edso0.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

9 CBOMCTB XUMHYECKUX 1 bu6mmoreka [IOK
3JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MepUOIOB
Knaccuduxkanus n

3 HOMEHKIATYDA 1 bu6mmoreka [IOK

P https://m.edsoo.ru/00adb7e2
HEOPraHMYECKHX BEIECTB
Bunel xumnueckoil cBA3U U
4 THIIBI KPUCTATUTHICCKHUX 1 bubmorexa [TOK
. P https://m.edsoo.ru/00adbac6
pemeéTox
Kontponbras padorta Nel no

5 teMe «IloBTOpEeHHE 1 1 1
yriayOJieHrne 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiiaccay
Knaccudukarus XuMHUYECKUX

6 €aKIUH M0 Pa3INIHBIM 1 bubmorexa ITOK
P P https://m.edso0.ru/00adbcb0
MpU3HAKaM

bu6mmoreka [IOK
7 [TonsiTue o ckopocTu 1
P https://m.edsoo.ru/00adbe9a
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XUMHYECKON PEaKIUU.
[ToHsiTHE O TOMOTE€HHBIX U
FE€TEPOTEHHBIX PEAKIUIX

TloHATHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,
BJIMSIFOIIME HA CKOPOCTh

bubauoreka [IOK

8 XUMUYECKON PEaKLUU U https://m.edsoo.ru/00adc28c
MOJIOYKEHHUE XUMUYCCKOTO
paBHOBECHS
9 OKucCIUTEITHbHO- bu6mmoreka [IOK
BOCCTAHOBHUTEJIbHBIE PEAKIIHT https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON
10 nuccoranuy. CHIbHEBIE U bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ciabble AIIEKTPOTUTHI
11 HoHHbIe ypaBHEHUS peaKIuit bubmorexa [IOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT
Y OCHOBAHUU B CBETE
12 MpeACTaBICHUIN 00 Eubmaorexa ITOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKOU
JTUCCOITUAITAN
XuMHYECKHEe CBOMCTBA COJICH B
13 CBETE MPEACTABICHHUI 00 bubnuoreka [JOK
AJIEKTPOJTUTUUECKON https://m.edso00.ru/00add8b2
JUCCOITUAITAN
14 [Tonsartue o runponuse conei bubmorexa [JOK
https://m.edsoo.ru/00add9d4
15 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [{OK

3HAHUHI

https://m.edsoo.ru/00addd12
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[Ipaktuyeckas padora Ne 1.

16 «PelIeHme bubmunoreka LIOK
https://m.edsoo.ru/00addbfa
9KCIIEPUMEHTAJIbHBIX 337129
KonTtposneHast padota Ne2 mo
17 TeMe «DIEKTPOJIUTHIECKAS bubnuorexa [JOK
qucconranua. XUMUYECKUE https://m.edso0.ru/00addecO
peaKkIiu B paCTBOPAX»
OO01as XxapakTeprucTUKa
18 TaJIOTeHOB. XVUMHUYECKUE brbmorexa [OK
. https://m.edsoo.ru/00addfe?
CBOMCTBA Ha MIPUMEPE XJI0pa
XmopoBogopoa. ConsHast
19 KHCIIOTa, XUMAYECKHUE bu6mmoreka [IOK
CBONCTBA, MTOJIyYECHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTrueckast padota Ne 2 o
20 teme «llostydeHue consaHoM bubnuoreka [JOK
KHUCJIOTBI, U3y4EHUE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Boruncnenus no ypaBHEHUSIM
21 XUMHUUYECKUX PEaKIUi, eciu bubnuoreka [JOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
M30BITKE
29 OO01as XxapakTepucTuKa bubnuoreka [JOK
an1eMeHTOB VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIH
23 cepsl. Haxoxienue cepsl u eé bubnuoreka [JOK

COCIMHEHUH B IIPUPOJIE.
XHUMHUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/00ade64a
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CepoBoa0po1, CTpOCHHUE,

24 ¢bu3nvecKkue 1 XUMHUECKUE bubmoreia LIOK
N https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepol. CepHas

o5 KHCIIOTa, (PU3HUECKUE U bubnuoreka IIOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE PEAKIIUH,

JIe)KaIe B OCHOBE
MIPOMBIIIIJIEHHOTO criocoda
26 MMOJIyYEHHST CEPHOM KHUCIOTBI bubmorexa [IOK
i P ' https://m.edsoo.ru/00adec8a
XHUMHUYECKOE 3arpsi3HEHNE
OKpYXKarollen cpeibl
COCTMHCHUSIMU CEPBI

97 Beruucnenune maccoBoit 1oau bubnuoreka [JOK
BBIXOJIa TPOAYKTA PEaKIKU https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuKa
31eMeHTOB VA-rpynmnbl. A30T,

28 acIIpOCTPAaHEHUE B IIPUPOIE Eubmaorexa ITOK
pactpocip PHpOIE, https://m.edsoo.ru/00adeea6
(bM3UYECKUEe U XUMHUYECKUE
CBOMCTBA
AMMHMak, ero pusndeckue u

. bubmuoreka [JOK
29 XHMHUYECKHE CBOMCTBA,
https://m.edsoo.ru/00adf004
MOJIy4Y€HUE U PUMEHEHHE
[TpakTuueckas padota Ne 3 o
30 teme «llomyyenne amMmmuaka bubmotera [JOK
i . ’ https://m.edso00.ru/00adf180
W3Yy4YEHUE €ro CBOMCTBY
31 A3oTHas KHUCIoTa, ¢ bu6mmoreka [JOK

(bl/I3I/IquKI/Ie 1 XUMHWYCCKHE

https://m.edso0.ru/00adf306
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CBOICTBa

Hcnonp30BaHue HUTPATOB U
COJIEW aMMOHHSI B KA4ECTBE
MUHEpaJIbHBIX YIOOpPEHUH.

bubmnoreka LIOK

32 XHUMHYECKOE 3arpsA3HEHUE https://m.edso00.ru/00adf518
OKPYKaroLEn CpeJibl
COCIIMHEHUSIMH a30Ta
®docdop. Oxcua pocdopa (V)

33 u ¢ocdopHas KUCiIoTa, bubnuoreka [JOK
(bM3UYEeCKre U XUMUYECKUE https://m.edsoo.ru/00adf68a
CBOWCTBA, MMOJY4CHUE
Ucnonb3oBanue pocdaTtos B

34 KaueCTBE MUHEPAIBbHBIX bubnuoreka [JOK
ynoOpeHuil. 3arps3HeHne https://m.edso0.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Vrunepon, pacpocTpaHeHHE B

35 npnpf))n:, gnznrt)leclee u bubmorexa [IOK

g https://m.edsoo.ru/00adfd9c
XUMHYECKUE CBOMCTBA
Oxcunpl yriaepona, ux
(buznuecKkue U XuMU4ecKue
36 CBOMCTBA. DKOJIOTUYECKHE Bubamorexa [IOK
https://m.edsoo.ru/00adfebe
Mpo0JIeMbl, CBSI3aHHBIE C
okcuzaoM yriepoaa (IV)
37 VYroJibHAs KUCHOTA U €€ COJn bubmorexa [TOK
https://m.edsoo.ru/00ae006¢
IIpakTuyeckas padora Ne 4 o
38 teme "[lomydenue yriekuciaoro bubnuorexa LIOK

raza. KauecTBeHHas peakius
Ha KapOoHaT-HOH"

https://m.edsoo.ru/00ae027e
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[TepBoHauanbHBIE TOHATHUS 00

39 OpPraHMYECKUX BEIIECTBAX KaK bubmorexa LIOK
https://m.edsoo.ru/00ae054e
0 COEIMHEHHUSIX yriiepoa
40 Kpemuuii u ero coenuneHus bubmmorexa TIOK
https://m.edso00.ru/00ae080a
[Ipaktuyeckas padora Ne 5.
41 Pemrenne skcnepruMeHTAIBHBIX bubnuorexa [JOK
3aj1a4 1o teMe «BakHelme https://m.edso00.ru/00ae0bf2
HEMETaJUThl M KX COSTUHCHUS)
KonTtponbras padota Ne3 no
42 TeMe «BaxkHelIne HeMeTaIbl bubmorera [JOK
https://m.edso0.ru/00ae0el8
1 UX COCTUHCHUSD)
OO01as XxapakTeprucTuKa
XUMHYECKHX DJIIECMEHTOB —
MeTajiIoB. MeTajandeckast
43 CBSI3b U METAJTHYECKas bubmorexa [IOK
. https://m.edsoo.ru/00ael103e
KpUCTAJUTMYECKasi PemIéTKa.
dusndecKkue CBONCTBA
METaJJIOB
XUMHYECKHE CBOMCTBA
44 METaJIJIOB. bubnuorexa [JOK
DIEKTPOXUMHUYECKUIN P https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaJlIOB
O61ue crnocoObl MOTyYeHUS
MeTaiuioB. CIIIaBbL
45 Brruncnenus no ypaBHEHUsAM bubnuorexa LIOK

XMMHMUYECKUX PEaKLUi, eClln
OJIMH U3 PEar€HTOB COAEPIKUT
MIPUMECH

https://m.edsoo.ru/00ael156
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bubmunoreka LIOK

46 Homsmite 0 Koppo3iit MeTanos https://m.eds00.ru/002e1278
bu6mmoreka [{OK
41 [lenotrbie MeTaLIb https://m.edsoc])_.[ ru/00ael4b2
48 Oxcubl ¥ TUIPOKCUIBI HATPUS bubnuorexa [JOK
U Kanus https://m.edso0o.ru/00ael4b2
49 [I{eno4yHO3EMENBHBIE METAILIIBI bubnuoreka [JOK
— KaJIbIIUHA ¥ MarHuii https://m.edsoo.ru/00ael5e8
50 Baxneiime coeTuHEHUS bu6mmoreka [IOK
KaITbITNS https://m.edsoo.ru/00ael5e8
51 O606Hv1eHHe W CHCTEMaTH3aIHs
3HAHUH
59 JKEcTKOCTh BOABI M CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[Tpaktrueckast pabota Ne 6 o
53 teMme "JKECTKOCTE BOIBI U bubmmorexa LOK
< " https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUS
. bubnuorexa [JOK
>4 Adtiomuiii https://m.edsoi.I ru/00aelc64
55 AmMdoTtepHbIe CBOMICTBA OKCHIA bubnnoreka [JOK
U TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcHIbI, THAPOKCUIBI U COJIH bubmuoreka [JOK
xenesa (II) u xxeneza (I1I) https://m.edso00.ru/00ae35e6
58 O6o6nvleHI/Ie W CUCTEMAaTH3AIMS
3HaAHUH
59 [IpakTuyeckas pabora Ne 7. bubnuoreka [IOK
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Pemrenne skcniepuMeHTAIBHBIX
3aj1a4 1o TeMe «BaxHelme
METaJIJIBl X KX COCAUHCHUS

https://m.edsoo.ru/00ae3de8

Boruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEareHTOB JiaH B

60 M30BITKE WIIA COJICPIKUT 1 bubmmorexa LOK
https://m.edsoo.ru/00ae1750
npuMecH. Beraucnenus
MacCOBOM JJOJIM BBIXOJA
MPOAYKTA PEAKIIHU
61 O060011eHre U crucTeMaTnu3alus 1
3HaAHUHN
KonTponsnas pabora Ne4 no
62 Teme «BaxkHeilme MeTauibl 1 1
WX COCAMHEHUSD
BeniectBa u marepuasl B
63 IOBCEIHEBHON KU3HU 1 bubmmorexa LOK
qerToBeKa https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuoreka [JOK
OKpY’Karollen cpeibl https://m.eds00.ru/00ae4270
65 Pousib xumMuu B perieHun 1 bubnuoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok
67 PesepBHblit ypok
66 Htoroas koHTpoJbHas paboTa 1
OBIIEE KOJIMYECTBO YACOB I1O 68

[MPOTPAMME
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