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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma TI0O XUMHUM Ha YpPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHWNM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MTPOTPpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, MIPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (enepanbHON pabodeil MporpaMmbl
BOCITUTAHHS U C YIETOM KOHIICTIIIMH MIPEMOJaBaHus YIeOHOT0 MpeaMeTa « XUMUs»
B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma mo xXuMmuu HaéT TpEACTaBICHHE O LENAX, OOIed CTpaTeruut
oOydeHUs, BOCHUTAHUS M PaA3BUTUA OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
npeaMerTa, yCTaHABJIUBAET 00s3aTeIbHOE MpEIMETHOE coaepKaHue,
peaycMaTpuBaeT paclpeieeHue €ro Mo KilaccaM W CTPYKTYpUpPOBAaHHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XUMHUHM, OINPEACISIET KOJWYECTBEHHBIE H
KaueCTBEHHEIC XapaKTEePUCTUKHU coep KaHusl, PEKOMEHIyEM Y10
MOCJIEOBATEIbHOCTh ~ M3YYEHHS] XHMHHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJaromuxcsi, ONpeaAessieT BO3MOXXKHOCTH TpeaMeTra s
peanuzanuu TpeOOBaHHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETo o0pa3oBaHMs, a TaKkKe TPEOOBAHUM K
pe3yibpTataM 00yueHUs XMMUU Ha YPOBHE IIeJIeH U3yUeHUs IpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBLHON JEATEILHOCTH OOYYalolmerocss IO OCBOSHUIO
y4eOHOT'0 CO/IepKaHMUS.

3HaHUE XUMHHM CIY>KUT OCHOBOW sl (OPMUPOBAHUS MHUPOBO33PECHUS
oOydJaromerocsi, ero MpeACTaBICHUNH O MAaTEPHAIBHOM €IWHCTBE MHpPA, BAXKHYIO
poJib UTparoT (GOpMHUPYEMbIe XMMHEH MPEJCTaBICHUS O B3aUMOIIPEBPAIEHUIX
SHEPIUU W 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHHUS TI0O0aTbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CHIPhEBOM, IHEPreTHYECKOMH,
MUIIEBON 1 IKOJIOTHUYECKON 0€3011acCHOCTH, MPOOIJIEM 3IPaBOOXPAHEHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peanu3alldd  BO3MOXKHOCTEH  JJI1  CcaMOpa3BUTHUA U
dhopMUpOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00Iel U (PYHKITMOHATILHON I'PAaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHHE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
0oOydJaromuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOW y4eOHOW JesSTeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHAIIBHON JIEITEIIbHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBIINUICHUS, 3aKJIaJIbIBA€T OCHOBBI
[EJTOCTHOTO B3TJIsiAa HA €JMHCTBO MIPUPOABI U YETIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4arOITUXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHUYECKOE
oOpa3zoBaHuEe 00YUYaIOIINXCS.

JlaHHbIe HampaBlieHHs] B OOYYEHUH XUMHUHM OOECIICUMBAIOTCS CIEIM(PUKON
CoJep)KaHHMsl  y4eOHOro mpeaMeTa, KOTOPBIM  SBISETCS  IeJarorMuecKu
aJanTHPOBAaHHBIM OTpakK€HWEeM 0a30BOM HAYKW XMMHH Ha OMPEIeIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOUIUMHCS CHUCTEMbI IEPBOHAYAJIBHBIX TMOHSITUH XUMHH, OCHOB
HEOPraHWYECKOW XMMHUM M HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUU
OPraHU4YEeCKON XHUMUH.

CrpykTypa coaepkaHusl MPOTpaMMbl MO XUMHHU c(HopMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 Tojaxojaa K €€ m3ydeHuto. CojaepkaHue CKIIAJbIBAECTCS W3 CUCTEMBbI
TIOHATHH 0 XUMHUYECKOM 3JIEMEHTE U BEIISCTBE M CUCTEMBI MMOHSATHHA O XUMHUYECKOMN
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHWN HAa OCHOBE TEOPETUUECKUX TMPEICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoauueckoro 3akona J[. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— Y4€HUS O CTPOCHUHU aTOMa U XMMUYECKOMN CBS3H;

— TpeACTaBICHUNM 00 DJIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HAa OCHOBE OAMIIMPUUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIIFHO OT OJHOTO
YpPOBHS K JPYrOMY, BBITIONHSASA (QYHKIIUM OOBSCHEHUS W MPOTHO3ZUPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOKHOCTEH MPAKTUUYECKOIO0 MPUMEHEHHUS U TOJTyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOTrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJCTABICHUS O XUMUUYECKON COCTaBISIONIEH HAYyYHOU KapTUHBI MUpaA B JIOTUKE
€€ CHCTEMHOW TMpHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHUsl B Hayke. M3ydeHuWe XUMUM TMPOUCXOIUT C IPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YUYEOHBIX TpeaMeToB: «OKpyX AUl MUY,
«buomorus. 5-7 knaccel» u «Du3uka. 7 Kiaace.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUH OCHOB
XUMUYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOUN KYJIBTYPHI.
3amadya yuyeOHOro mpeamMeTa COCTOUT B (POPMHPOBAHMHU CHUCTEMBI XUMHUUYECKUX
3HAHUN — BaXHEUITUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUICCKUX TOJIOKEHUH,
JIOCTYITHBIX O00OOIIEHN MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



OpUOOIIEHNH K HAyYHbIM METOJaM T[IO3HAHMS TPU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakinii, B GOPpMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B YYEOHO-TIO3HABATEILHOM M  y4eOHO-HCCIIEOBATEIBCKOM
JEeSTEIBbHOCTH, OCBOGHHWU NPaBWJI 0€30MacHOr0 OOpallleHHss C BEIIeCTBAMH B
MOBCETHEBHOM >KU3HH.

[Ipu M3ydyeHUM XMMHUM HA YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHHS Ba)KHOE
3HaYeHUE MPUOOPENI TaKHe 1eJd, KaK:

— (dopMupoBaHHE HHTEIUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HamnpaBJICHHOCTh OOyYeHHs Ha CHCTeMAaTHYecKoe MpHOOIIeHUE
oOy4Jaromuxcs K CaMOCTOSITENBHOM TO3HABATEIBHON eATEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (GOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— obecrnieyeHue yCcIOBUM, CIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YYarOIIMMUCS
OTbITAa Pa3HOOOPA3HON NEATENbHOCTH, TMO3HAHHMS M CaMOIIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KIFOUEBBIX KOMIIETEHIMI), MMEIOUIUX YHUBEpPCaJbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JI€ATEILHOCTH;

— (dopmupoBanue o00miell (QYHKIMOHAIBLHOM U  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH W OLIEHUBATH SIBICHUS
OKpPYXAIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHH, TPUMEHSITh HMX TPHU PEIIeHWH MpoOJieM B TIOBCEIHEBHOW KU3HU U
TPYJIOBOM NESITEIbHOCTH;

— ¢opMmupoBaHHE y OOYyYaloOlIMXCS T'YMaHHCTUYECKHX OTHOLIEHUH,
NOHMMAHHUS UEHHOCTH XHUMHUYECKUX 3HAHUM IS BBIPAOOTKH IKOJIOTHYECKHU
11eJIeCO00pa3HOro TMOBEJAEHUsT B OBITY M TPYIOBOM JEATETbHOCTH B IEJNAX
COXpPAaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH IPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHUS OOIIEUYETOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpouis M HAMPABIECHHOCTH JajJbHEHIIETro
oOyJeHusl.

OOmiee YuCIO dYacoB, OTBEAEHHBIX I H3YYEHUS XUMHH Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
gaca B HeJlel0), B 9 kiracce — 68 yacoB (2 yaca B HEJICIIO).



COJEPXAHME OBYYEHUA

8 KIIACC

IlepBoHaYanbHbIC XUMHUYECKHE TOHATHS

[Ipeamer xumun. Ponp XMMHM B )KM3HU 4Y€JIOBEKA. XUMUS B CHCTEME HAYK.
Tena wm BemecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOomaxX MO3HAHWA B XUMHUU. YHCThIE BEUIECTBA U CMECH.
CriocoObl pa3ziesneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE »HIeMEHTbl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CIIOXKHBIE BELIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHUE.

Xumuueckast ¢opMyna. BalleHTHOCTh aTOMOB XHMMHUYECKHX DJEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTHOCUTENBHAsA MOJIEKYJIsSIpHAas Macca. MaccoBas J0Js XUMHUYECKOrO 3JIEMEHTA B
COEIMHEHUMU.

KonunuectBo BemecTBa. Monb. MonsipHas macca. B3anmMocBsi3p KOJIUYECTBA,
Macchl M 4HCJIa CTPYKTYpPHBIX eIMHMI] BemiecTtBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHHI.

@u3NYecKue U XMMUYECKHUE SIBIICHHS. XUMHUUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHsS Macchl BEHIECTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKINil (COeAMHEHUS, Pa3I0KEHNUs, 3aMEIIeHHsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B JabopaTopuu M
npuéMamMu oOpalieHusi ¢ J1abopaToOpHBIM 00OPY/IOBAaHUEM, U3YUYECHHUE M OIHMCAHHE
(bu3MYeCKMX CBOMCTB O00pa3lOB HEOPTAaHMYECKHX BEIIECTB, HAOJIIOACHHUE
¢busnuecknx (TUIaBiIeHHE BOCKA, TasHUE JIbJa, pAacTUpAaHHE caxapa B CTYIIKE,
KUATIEHWE U KOHJIEHCAllUS BOJIbI) M XUMHYECKHX (TOPEHUE CBEYH, MPOKAIWBAHUE
MEIHOU MPOBOJIOKH, B3aUMOICHCTBUE MeJla C KHCIOTOM) sIBJICHUH, HaOII0IeHUE U
ONMCaHUE MNPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakuuil (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoAeicTBHE Kemeza ¢ pacTBopoM cosr Menu (11),
U3y4YEeHHE CIOCOOOB pa3/iefieHusi CMEceil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BBIMIApUBAaHUE, TUCTUIUIIMS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA TMOBAPEHHOM
ColiM, HaOJIOJEHWE W  ONUCAaHWE  pe3yIbTaTOB  NPOBEICHUS  OIIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(1apocTepKHEBBIX).

Baxueiiimme npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kuciopon — 3ineMEHT W MmpocToe
BeniecTBO. Haxoknaenue kuciopona B mpupone, (GU3MUECKHe U XUMHYECKHE
cBoiicTBa (peakuuu ropeHusi). Okcunabl. I[Ipumenenue xkuciopoaa. CrocoObl



MOJIYYCHHUSI KHCIIOpoJia B J1TabopaTopuud H  TMPOMBINIIEHHOCTH. Kpyrosopor
KHCIIopoJia B mpupoze. O30H — aJutoTporHas MOIU(PUKAIUS KUCIOPOa.

TemnoBoit 3¢gdHEeKT XUMUUYECKOM peakIuh, TEPMOXUMUUYECKHE YypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojib M METaH. 3arpsi3sHEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHrue 030HOBOTO CJIOS.

Bomopon — »snemeHT U mpocToe BemiecTBO. HaxokaeHue Bojopoaa B
npupose, GuU3MYeCKue ¢ XUMHUYECKHE CBOWCTBA, TNPUMEHEHUE, CIIOCOOBI
nonydeHusi. Kuciotel u comnu.

MomnsipHbiii 00BEM ra3oB. Pacu€Tel Mo XUMHUUECKUM YPaBHEHUSIM.

duznueckue CcBoMCTBa BOAbl. Boma kak pactBoputesib. PacTBOpEI.
HacplllieHHbIE W HEHACBIIIEHHbIE PacTBOPhL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BellleCTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpoB B mpuposie U B KU3HMU 4esnoBeka. KpyroBopoT BoAbl B IPHUPOJIE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukanus neopranumdeckux coenuHeHuil. Oxcuabl. Kmaccudukanus
OKCHUJIOB:  cosieoOpasyromiue (OCHOBHBIE, KHCJOTHBIC, aM{(OTEepHbIE) U
HecosneoOpasyromue. HomeHknatypa okcujaoB. Pu3WYECKHMe U XUMUYECKHUE
CBOMCTBA OKCUIOB. [loryueHne okcuaos.

OcHoBanms. Krnaccudukamus ocHOBaHUM: MIENOYM HW  HEPACTBOPUMBIC
ocHoBaHusl. HoMeHkiatypa ocHoBaHUW. PU3NUECKUE U XUMHYECKHE CBOWCTBA
ocHoBaHui. [lorydenrne ocHOBaHUM.

Kucnortel. Knaccudukarus kucinor. Homenknarypa kucior. dusudeckue u
XUMHYECKHE CBOMCTBa KHMCIOT. Psjg aktuBHoctm MetamnoB H. H. bekerosa.
[Tony4yeHnue KUCIOT.

Conu. Homenknarypa coseil. @uszndeckue U XMMUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

I'eneTnyeckas CBs3b MEXKY KIaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEACICHUE COJIepKaHUs KUCIOPOoia B BO3AYyXe, MOJyYCHHUE,
coObupaHue, paclio3HaBaHUE U W3yYCHHE CBOMCTB KHCIOPOJa, HAOIIOJEHUE
B3aMMOJICMCTBUSI BEIIECTB C KHUCIOPOJAOM U YCIOBHS BO3HMKHOBEHUS U
npeKpalieHuss ropeHus (moxapa), O3HAKOMJICHHE C oOpa3laMu OKCHIOB U
OMHMCaHWe WX CBOWCTB, IOJy4YeHHE, COOMpaHHUE, pACIIO3HABAaHUE W W3YYCHHUE
CBOMCTB Bojiopojia (ropeHue), B3aumojaeicTeue Boaopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCITOJIb30BaHUE BHEOMATEpHAIOB), HAOIIOJeHUE OO0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOEHHOCTEW pacTBOPEHMsI BEIIECTB C
Pa3IMYHON  PACTBOPUMOCTBHIO, MPUTOTOBJICHHE PACTBOPOB C OMPEIACIEHHOU
MacCOBOM J10JIeld paCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJIbI C METaIaMU
(HaTpyeM ®  KaublueM) (BO3MOXHO  HCMOJB30BaHUE  BHIEOMATEPHAIIOB),



UCCe0OBaHNe O00pa3IOB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOII0/IeHUEe U3MEHEHHUSI OKPACKU WHIUKATOPOB B PacTBOPAaX KUCJIOT W IIEJIOYEH,
u3ydeHue B3aumojenicTBus okcuaa meau (II) ¢ pacTBopom cepHOM KHCIOTHI,
KHCJIOT C METalZIaMM, pPEakKIui HeUTpaliu3aiuu, MOoJy4YeHUEe HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METa/ljia APYTMM M3 pacTBOpa COJIHU, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/lad 10 TeMme «BakHeline Kiacchl HEOPTaHUYECKUX
COEIMHEHUN.

Iepuomuuyeckuii 3axkoH u Ilepuoguueckass cucTeMa XUMHYECKHX
ieMeHnToB JI. U. MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KiIacCH(DUKAIIMK XUMHUYECKUX dJeMeHTOB. [loHsiTHE O
TPYIIax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE M IIEJIOYHO3EMEIbHbIE METaJIIbI,
rajioreHbl, ”HEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT aM(pOTEPHBIC OKCHIBI
U TUIPOKCUIBI.

[Tepuonnueckuii 3akoH. [leproanueckasl cucTeMa XUMUYECKUX 3JIEMEHTOB /.
. Menneneesna. KopoTtkonepuoanass ®w  JJIMHHONEPHUOIHAS  (HOPMBI
[Tepunoguueckoit cucrtembl xumuueckux snemeHToB /. Y. MenneneeBa. [lepuosbl
U Tpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB INEpUoOJa U
TPYIIIBI 3JIEMEHTA.

Ctpoenne atomoB. CocTtaB aTOMHBIX sifep. M3oronbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
[Tepuognueckont cucremnl JI. M. MenneneeBa. XapaKTepUCTHKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MnoJiokeHuto B [leprnoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUS pajuyca aTOMOB XUMHYECKUX 3JIEMEHTOB,
METAUIUYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue I[lepuoanueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMUYECKHUX
AJIEMEHTOB [UJIA Pa3BUTUA Hayku W mnpaktuku. [[. V. MennpeneeB — y4€HbId U
rpak JaHUH.

Xumudeckas cBsi3b. KoBaneHTHas (MOJIApHAasT HW  HEMOJSAPHAs) CBS3b.
DIIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAas CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTENIbHO--BOCCTAHOBUTENIBHBIE  PEAKIUU.
IIpornieccrl OKMCIIEHUsT U BOCCTAHOBJIEHUS. OKUCIUTEIU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHue o0pas3lloB BEIIECTB METAIOB M HEMETaUIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LIMHKA C pPAacTBOpaMM KHUCJIOT W IIEJIOYeH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakiyu pa3aoKeHHs, COSTUHEHUS ).

Mescnpeomemmnbwie cea3u



Peanm3arusi MeXIpeIMETHBIX CBsSI3€d NMpU HM3YYCHHH XHMHUU B 8 Kiacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIIOJIb30BAaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
TIOHATUH, TaK W TIOHSATHH, SIBISIOIIAXCS CUCTEMHBIMH JIJISI OTJCIBHBIX TIPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO--HAYYHBIC MTOHITHSI: HAYYHBIH (akKT, TUIIOTE3a, TeOpus,
3aKOH, aHaJM3, CHHTE3, KIacCCHU(UKAIWs, IEePUOJUIHOCTh, HAOIOICHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJICITh, SIBIICHHUE.

®dwuszuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIIHII,
M30TONBI, PAIMOAKTUBHOCTh, MOJICKYJA, JJICKTPUUYSCKUHN 3apsiji, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3, GU3NYCCKUEC BEITUYHHBI, €IUHHIIBI
MU3MEPEHHS, KOCMOC, TJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

[eorpadms: armocdepa, ruapocdhepa, MHUHEpAIbl, TOPHBIE TOPOJIBI,
TMIOJIE3HBIC NCKOMIaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XUMHMYecKasi peaKkus

[lepuonuueckuii 3akoH. [leprnonnueckast cuctemMa XMMHUYECKUX 3J1IeMEeHTOB /1.
N. MengneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHMH CBOMCTB
XUMHYECKUX DJEMEHTOB TEPBBIX TPEX TMEPUONIOB, Kaiuus, KalblUi H UX
COCIMHEHUI B COOTBETCTBHM C TIOJIOKEHHEM »3JieMeHTOB B Ilepuommueckoii
CUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHne BelecTBa: BHJBI XUMUYECKOW CBSA3U. THUIBI KPUCTAIIMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKON PEIETKU U
BUJIa XUMUYECKOU CBSI3U.

Krnaccudukaius 1 HOMEHKJIATypa HEOPraHWYECKUX BEHIECTB. XUMHUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJlacCaM HEOPraHMYEeCKUX
COEIMHEHUI, TeHETUYECKas CBA3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukaiuys XuMUYECKUX peakluii Mo pa3IudHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YYACTBYIOUIMX B pEaKIUHU BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, 0
U3MEHEHHIO CTETICHEW OKUCJICHUS XMMHYECKHX JJIEMEHTOB, TI0 00paTUMOCTH, IO
YYaCTHUIO KaTaau3aTropa). DK30- U SHJIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[lonsiTue o ckopocTH xumMudeckod peakuuu. [loHsTHE 00 0OOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKHX peakiusax. [IoHATHe 0 rOMOTeHHBIX M TeTepOreHHBIX
peakuusax. [lonstue o karanuze. [loHsTue o xumMudeckoM paBHoBecun. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHUYECKOM peaklMh W TOJIOKEHUE XUMHYECKOTO
paBHOBECHS.



OKHCIUTEIPHO-BOCCTAHOBUTEIIBHBIC  PEAaKIMM,  JJICKTPOHHBIM  OaylaHc
OKHCIIUTEIILHO-BOCCTAHOBUTEIILHOM peaxKuu. CocraBienue ypaBHEHUM
OKUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIMiA € HCHOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPONTUTUUECKON TUCCOIUALNHU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonbl, anHnoHsl. MexaHu3M AUCCOLMAIUM BEIIECTB C Pa3IMYHBIMU BHUIAMHU
xuMuueckon cBsizu. CreneHs guccormanun. CUIIbHBIE U CJIA0bIe DJICKTPOJIUTHI.

Peakiiuu nonHoro ooMeHa. Y clioBHs MPOTEKaHUSI PeaKIMii HOHHOTO 0OMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIC YpaBHEHHUs peakiuid. CBOWCTBa KHCIOT,
OCHOBaHHUW W COJIGHW B CBETe TMPEJACTABICHUH 00 DJICKTPOJIUTHIECCKON
nucconmanuu. KauecTBeHHbIE peakiiud Ha HOHBI. [IoHsATHE O TUAPOIIH3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMA KPUCTAIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAIOB M HeMeTauioB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(x7mopua HaTpus), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKIuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DIICKTPOIPOBOIHOCTHU
pacTBOpPOB BENIECTB, IMpollecca JMCCOIMAIMU KHUCIOT, IIeJoYed U  coliel
(BO3MOXKHO  WCIIOJIb30BAaHWE BHJEO MAaTEpUaliOB), TPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKAHWS  pPEaKIUid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcaaka, BBIICICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIU
(ropeHue, peakiuu paslioKeHUs, COSIMHEHUsI), paclOo3HABAaHUE HEOPTraHMYEeCKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEakIUMid Ha HOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTaabl M UX cOeTMHEHUS

OO6mass xapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOSHHSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3HUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMMHUYECKHWE CBOMCTBA Ha MpUMEpe  XJjopa
(B3amMoOJIEMCTBUE ¢ MeETaIaMH, HEMETajulaMH, IIeJoYaMu). XJIOPOBOIOPOI.
CongHas KUCIIOTa, XMMHYECKHE CBOWCTBa, IMOJy4YeHHUE, NMpUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOpOJa Ha OpPraHu3M 4YeJIoBeKa. BakHeHline XJIOpUIbl U UX
HaXO0XJEHUE B MPUPOJIE.

O6mas xapaktepucTuka 3neMeHTOB VIA-rpymmbl. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeNeHH OKHciIeHus. CTpoeHue U (U3NYECKHE CBOMCTBA
IPOCTHIX BEIIECTB — KUCJIOPOa U CEPhl. AJUIOTPOITHBIE MOIU(DUKAIIMKM KUCIOpOa
U cepbl. XuMuuyeckue cBoicTBa cepbl. CepoBomopon, cTpoeHue, GU3NYecKue u
XUMHUYECKHE CBOMCTBA. OKCUIBI CEpbl KaK MPEICTABUTEIN KHUCJIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qusnueckue M XUMHYECKHE CBOWCTBa (00IIME Kak
npeACTaBUTENs Kiacca KHCJIOT M crernuduyueckue). XHUMHUYECKHE peaKIluu,



JeXalue B OCHOBE NPOMBIIIJIEHHOTO CIOco0a TONyYeHUsS CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit kucnoThl. ColM CEpHOM KHUCIIOThI, KAUeCTBEHHAsI pEaKIlUs Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COEAMHEHHH B mpupojae. XUMHUYECKOe
3arpsi3HEHHE OKPYKAIoOIIEeH CcpeAbl COCNUHEHUSAMH cepbl (KUCIOTHBIC JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €TI0 MPEI0TBPAIlCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTETNEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHHE B MPHUPO/IE,
bu3nyeckre U XuMHueckue cBoiictBa. KpyroBopor a3ora B npupojie. AMMHUaK, €ro
¢bu3nUecKre 1 XUMUYECKHUe CBOMCTBA, MOJlydeHue U nmpumeHeHue. Coau aMMOHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBl aMMOHHMs. A30THas KHUCIOTa, €€ ToJydeHue, (PU3MYeCKHe U XUMUUYECKHEe
cBoiicTBa (0OlIME Kak TMpEeACTaBUTENs Kiacca KUCIOT M cHenupuyeckue).
Hcnonb3oBaHue HUTPATOB M COJIEH AaMMOHHMS B KaueCTBE MHUHEPAIbHBIX
ynoopennii. XuMU4YecKoe 3arpsi3sHeHHe OKPYKaIOIIeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE NTOKIM, 3arpsi3HEHHE BO3JAyXa, MOYBBI W Boao&éMoOB). docdop,
ajoTponHeie Moaudukanuu (Gochopa, puzmdeckne M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciora, pu3MIecKue ¥ XUMUIESCKHIE CBOMCTRA,
nonyuenue. Ucnonb3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrtepuctuka smeMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJEepoi,  aJuIOTPOITHBIE
Monu(UKALMK, pPACHpPOCTpPaHEHHE B MpuUponae, (PU3MYecKkue U XUMHYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCUAbI yriiepona, ux
bu3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBME Ha JKHUBBIE OPraHU3MBI,
NOJIyYeHUEe W TPUMEHEHHE. DKOJOTHYEeCKHUEe MPOOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rnobanbHOrO TOTEIIEHUS KIMMaTa, MNapHUKOBBIN
b dext. YronbHas kuciaora u e€ coiu, ux (PU3NYecCKue U XMMHUYECKUE CBOMCTBA,
nojiyueHue u mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHUAX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIICH, 3TAaHOJI, TJIULEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YIIEBOJOPOAOB (Yyrojib, NPUPOAHBIN Ta3, HeDTb),
NPOAYKThl UX TepepadoTKu (OEH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKN BaXKHBIX BELIECTBAX: KUpax, OelikaX, yriieBojax — U ux
poiii B OKM3HM UeJoBeKa. MarepuarbHOE €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUN.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, IOJIyYCHHE U
npuMmeHenne. CoenuHeHHUs KpeMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u xpemuueBoit kucnore. CHIMKAThl, UX UCIOJIb30BaHHUE B



OBITY, B TIPOMBINIJICHHOCTH. BakHeWIlIne CTPOUWTENIbHBIC MaTepHajbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [IpobiemMbl 6€30macHOr0 MCIOJIH30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpas3IoB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEICHUE KAaYeCTBEHHBIX PEAKIIMK Ha XJIOPUA-UOHBI U HAOJIOJICHHE TIPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKarouue (PU3MYECKHEe M XHUMHUYECKHE CBOWCTBA
raJjloreHOB M WX COCAMHEHUH (BO3MOXKHO HKCIIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMu XJOpHAOB (TAJIOTEHUIOB), O3HAKOMJIEHHE C
obpasmamMmu  ceppl W €€  COCOWHECHHSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIeOMaTepraoB), HaOMOICHUE MpoIlecca OOyTIIMBaHUS caxapa Mo JAeHCTBHEM
KOHIICHTPUPOBAHHONW CEpPHOM  KHUCJIOTBI, HW3YyYCHUE XUMHUUYECKUX CBOWCTB
paz0aBICHHON CEPHOM KHUCIIOTHI, TPOBEJACHUE KaYeCTBEHHON peakiu Ha CyIbhar-
MOH W HaOJIOJICHWE Mpu3Haka e€ TMPOTeKaHMs, O3HAKOMIJICHHE C (DU3NYECKUMU
cBoiicTBamMu azora, ¢ochopa W HUX COSAMHEHUN (BO3MOXKHO HCIIOJIH30BAHHUE
BUJIeOMAaTepraoB), oOpasaMu a30THBIX U (GochOpHBIX YIO0OpEeHHH, MOoydeHue,
coObupaHue, paclio3dHaBaHWE MW H3YYCHHUE CBOMCTB aMMMaKa, MPOBEJICHUE
KaueCTBEHHBIX peaklnii Ha MOH aMMOHMS U ¢GochaT-uOH U U3yYeHHE TPU3HAKOB
WX POTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCITOJIL30BaHUE BUJICOMATEPUAJIOB), W3y4YeHUE Mojienen
KpUCTAJUTMYECKUX PEMETOK anmasa, rpadura, ¢ynnepeHa, O3HAKOMIICHUE C
IPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM TPOTHBOTA3a, MOJydeHHEe, COOMpaHue, pacro3HaBaHUE W W3y4YEHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEACHNE KAYeCTBEHHBIX PEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHbBl M M3YYECHHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKIIUEH CHUJIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3aj1a4 no teMe «BakHeHIne HeMeTaJUTbl U UX COSTUHCHUS).

MeTajbl 1 UX COeAMHEHHS

OO6m1as xapakTepUCTHKa XUMHUYECKUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHuss B Ilepumommueckon cucreme xumuuyeckux osiemeHtoB [l .
MenpeneeBa u ctpoeHus atomoB. CTpoeHre MeTajuioB. MeTtayuinmdeckasi CBSI3b U
METAUIMYECKasi ~ KPUCTANIMYECKAass  pemETKa.  DJIEKTPOXUMHUYECKUUA  Psll
HaIpsDKEHUH MeTauioB. DU3nyeckue U XMMHUUYECKUEe CBOMCTBA MeTailioB. O01ue
crocoObl ToyueHuss MeTauioB. [loHATHE O KOPpPO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBwl (CTajlb, YYT'yH, AIOPATIOMHUHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M TIPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: mojioxkeHue B Ileproamyeckoil cucremMe XMMHUYECKUX
sanemenToB JI. 1. MenpeneeBa, CTpO€HHUE MX aTOMOB, HaXOXJEHUE B IPHUPOJE.
dusnyeckne U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kaiaus). OKCUIBI U



TUAPOKCUABl HaTpusi W Kanus. [IpuMeHeHue IIEeTOYHBIX METauIOB M HX
COEeIMHEHUN.

[IlemouHO3€MENbHBIE METAUIbl MarHuid W KaJbLMil: TOJOXKEHUE B
[Tepuoguueckoit cucreMe xumuueckux sneMmeHtoB J[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJeHUE B pupoae. Pu3ndyeckne 1 XUMUUYECKHE CBOMICTBA MarHus
U Kajblus. Bakueilmme coenuHeHHUS KaibIUs (OKCHA, THUIAPOKCHI, COJIH).
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEeHHUSI.

AnroMuHUiA: nonoxeHue B llepuonnueckoil cucreMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE artoma, HaxoxjaeHue B npupone. duszmueckue u
XUMHYECKUE CBOMCTBA altOMUHUA. AM(OTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATFOMHUHMUSL.

XKeneso: nonoxenue B Ileproanueckoil cucteMe XMMUYECKHX 31€MEHTOB /1.
N. MeHneneeBa, CTpOE€HHE aTOMa, HAaXOXAeHUWE B mpupoae. Puznueckue u
XUMUYECKHE CBOMCTBA Xkeie3a. OKCuapl, THIApOKCUIbI U conu xenesa (1) u xeneza
(ITT), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpasllaMi METaJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMHM, M3Yy4YEHUE  PE3YJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KaJdpllusi UM HaTpus C BOAOW (BO3MOXHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJBI, Ipoliecca TOPEHUs Kelle3a B KHUCIOPOJIEe
(BOBMOXHO  HWCIIOJIb30BaHHWE  BHJIEOMATEpPHANOB), MPHU3HAKOB  MPOTEKAHMUS
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MArHMs, KajbLHUs, aIFOMUHUSA, LIUHKA, JKEJie3a
(IT) u xene3a (I11), meau (1), HabmroaeHNE W OMKMCaHWE MIPOIIECCOB OKPAITUBAHUS
IUIAMEH HMOHAMHM HATpus, Kaiuus M Kajublus (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHUAJIOB), HCCe0BaHNE aM(OTEPHBIX CBOMCTB IMAPOKCHUIA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 Teme «BakHeinmme
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

BemectBa u maTepuanbl B IMOBCEIHEBHOW KU3HHM YeJoBeKa. besomacHoe
MCIIOJIb30BaHMUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momoib mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUSX.

XUMHUYECKOEe 3arpsi3HEHHE OKpY’Karollel cpennl (MpeiesibHas JO0MmycTUMast
KOHLIeHTpauus Bewects, nainee — [1IK). Poins XxumMuum B penieHnn 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuii IKCnepumMenm:

U3ydeHre o0pa3lloB MaTepUaoB (CTEKIJIO, CIIaBbl METAJIOB, MOJUMEPHBIE
MaTepuabl).

Mescnpeomemmnoie ceazu



Peanm3arusi MeXmnpeaMETHBIX CBA3€H MpU HM3YYCHHH XHUMHH B 9 Kiacce
OCYIIIECTBIISIETCSI Yepe3 HCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
TIOHATUH, TaK W TIOHSATHH, SIBISIOIIAXCS CUCTEMHBIMH JIJISI OTJCIBHBIX TIPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAy4YHBIC TIOHSATHUS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiIacCu(UKalUs, TePUOAUIHOCTh, HAOIIOICHHUE,
DKCIIEPUMEHT, MOJCIHPOBaHUE, H3MEPEHHE, MOJEIb, SBJICHHUE, ITapHUKOBBIN
s eKT, TeXHOIOTHUSI, MaTePHUAIIBI.

®dwuszuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHII,
M30TONBI, PaJMOAKTUBHOCTH, MOJICKYJa, JJIEKTPUYECCKUHA 3apsiji, MPOBOIHUKH,
TIOJYTIPOBOJHUKHY, AWDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENOo, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITYECKAsT
pemérka, CruiaBbl, (pU3MYecKHe BEIMYWHBI, SIUHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE311b1, COJTHIIE.

buonorus: dotocuHTe3, npixanue, Ouocdepa, 3KOCHCTEMA, MHUHEPATbHBIC
yIoOpeHUs, MUKPOJIEMEHThI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

[eorpadms: armocdepa, ruapocdhepa, MHUHEpAIbl, TOPHBIE TOPOJIBI,
TNIOJIE3HBIC UCKOMIaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNIbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOT'O  OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJle OOy4YeHHS XMMHUU B €JAMHCTBE Y4YeOHOW U
BOCIUTATENILHON JESITEIIbBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMU UM JTYXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPHUHSATHIMH B
oOlIecTBE TMpaBUJaMU M HOpPMaMU TOBEJIEHHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMAIIM3AIIUU 00 YyUaIOIINXCS.

JIndHOCTHBIE  pe3yNbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaloIIUXCS
PYKOBOJICTBOBATBhCSI CHCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTALMA U
paciIpeHue onbiTa JesTeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS

[IEHHOCTHOT'O OTHOUIEHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY
M HAy4yHOMY HACJIe[IUI0, TOHMMAaHUS 3HAYEHUS XUMHUYECKONW HAyKh B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHOW HHGpOpMAaIHeil o
NEPEIOBbIX JOCTIKEHUSIX U OTKPBITHUSX MHPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpakIaHCKOTr0 BOCIMTAHMS:

NpPEJICTaBIIEHUsI O COLMAJIbHBIX HOpPMax U TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIeIOBAaTEbCKOM, TBOPYECKOM W JAPYrUX  BHJAX
JEeSTENBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MAESTENbHOCTU MPHU
BBIMIOJTHEHUU YYE€OHBIX, T[I03HABATENBHBIX 3aJlay, BBIMOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHHIO
M B3aMMOIIOMOIIM B TMpoIecce ITOW Y4eOHOUW JesATEeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHUE U TMIOCTYNKM CBOMX TOBApHILEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUYECKUE TMPECTABICHUS O BEIIECTBE M XUMHUYECKON peaKkiluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM U COCTABIIAIONINE
OCHOBY JIJI1 TTOHUMAaHUsl CYIIHOCTH HAYyYHOM KapTUHBI MUpA, MPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHs MPUPOJBI, B3aMMOCBI3SIX YEJIOBEKa C
IPUPOJHON CPeIo, O POJIU XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

NO3HaBaTEIbHBIE MOTHBBI, HAMIPaBJICHHbIC HA MOJYYEHUE HOBBIX 3HAHWM IO
XUMHH, HEOOXOIUMBbIE i OOBSICHEHUS HAOJIOJAaeMbIX MPOIECCOB U SBIICHUH,
NO3HABATEIbHOM, WH(MOPMAIIMOHHOW M YHUTATENbCKOW KYJIbTYpPhl, B TOM 4YHCIE
HaBBIKOB CaMOCTOSITEJIbHON paboThl € y4eOHBIMH TEKCTaMHU, CIPaBOYHOMN



JUTEpPaTypol, JOCTYITHBIMU TEXHUYECKUMHU CpeJICTBaMU HWH()OPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYYECHHI0O M TO3HAHUIO, JIFOOO03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caM0ooOpa3oBaHUIO, TMPOEKTHOM U  HCCIIEIOBATEIIbCKON
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPABICHHOCTH W YPOBHS OOyUYeHHs B
JIaJIbHEUIIIEM;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KH3HU, OCO3HAHHUE IOCICACTBUNA H
HETPUSATHE BPEIHBIX MPUBLIYEK (YIIOTPEOJICHUS AJIKOTOJIs, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOAICHUS TpaBWwiI 0€30MacHOCTH TIpH  OOpallieHuu C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PeabHOM KU3HM;

5) Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYECHHUIO IPOQECCUil U Tpyia pa3IudHOro poja,
YBOXEHUE K TPYyAy M pe3yJbTaTaM TpPYJIOBOM JEATEIBHOCTH, B TOM 4YHUCIIE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHMK IO XUMHUHM, OCO3HAHHBIM BBHIOOP
WHUBUIYaJTbHON TPACKTOPUHU MPOIOJDKCHHUST 00pa30oBaHUs ¢ yU4ETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
ycrnenHou npodeccuoHanbHON NEeSITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aalITUPOBATHCS B PO eccHoHanbHON cpejie;

6) 3K0J10TMYeCKOro BOCIIMTAHMS:

DKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, TIOHUMAHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NYIECKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHWE IICHHOCTH COOJIIOJICHUS
paBuiI O€301IaCHOTO MOBEJCHUS MPU paboTe C BEIECTBAMH, a TAK)KE B CUTYyaIlUsAX,
YIPOKAIOIINUX 3J0POBBIO U KU3HU JTIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, TOJIydaeMble MPU HM3YYEHUU XUMHH, IS
pelIeHus 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIECH MPUPOTHON CPEOM, AJIsl OBBIIICHHUS
YPOBHS  DKOJOTHMYECKOW  KYJIbTYpBl, OCO3HAHHS TJIO0AJBRHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M IMyTeH WX pEelIeHHs] MOCPEICTBOM METOJ0B XHMUH,
9KOJIOTHYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHON U COLIMATILHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTanpenMETHBIX pe3yJIbTATOB BBIACIAIOT 3HAUYUMBIE JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TeOopHs,
MPUHITUII, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYToe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TMO3BOJSIOT Ha
OCHOBE 3HAHWHU W3 ITHX MPEIMETOB (GOPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAy4YHOW KapTHHE MUpA, U YHUBEpCaJbHbIE yueOHbIE NeHCTBHS (TI03HABATEIIbHBIC,
KOMMYHHMKATUBHBIC, PETYJISATHBHBIE), KOTOpble 00eCTeYMBaAOT (POpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHUPOBAHWUIO W OCYIIECTBICHUIO y4eOHOMU
JEATSIILHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUS

Ba3oBble JJoruyeckue JelicTBUA:

YMEHMSI HUCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHHUH
3HAHUHN: PAaCKPBIBATh CMBICI XMMHUYECKHX TMOHATHUN (BBIICIATH WX XapaKTEPHBIC
MpU3HAKK, YCTAaHABJIMBATH B3aUMOCBA3b C JIPYTHUMHU TOHATUSIMH), UCIOJIB30BaTh
MOHATHUS JJIsI O0BSICHEHUS OTIEIBHBIX (DAKTOB U SIBJICHU, BEHIOUPATh OCHOBAHUS U
KpUTEPUHU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIlui,
yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE paCCyX IAeHUs (MHIYKTUBHBIC, JICAYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBEIBOJIBI M 3aKJIIOUCHUS

yMEHHUE TPUMEHSATh B TIPOIlECCe IIO3HAHUS TOHATUA (NIPEIMETHhIE |
MeTarpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMHYeckas (opMylia W ypaBHEHHUE
XUMHUYECKOU PEAKIIUHM — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aj1a4, ¢ y4éTOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKK U3YYae€MbIX 00OBEKTOB — XUMHYECKHX BEIIECTB U XUMUUYECKUX PEaKITuH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, IMPUYMHHO-CJICACTBEHHBIC CBSI3M U
MPOTUBOPEUHUS B U3y4aE€MBbIX MPOIECCax U SBJICHUSAX.

Ba3oBnble uccienoBarejabcKue 1eHCTBUSA:

YMEHHME HCIIOJIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KAayeCTBE MHCTPYMEHTa
MO3HAHMS, a Takke B KadecTBE OCHOBBI i1 (POPMHUpPOBAHMSI THIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKa3bIBAEMbBIX CYXKICHUN;

npuoOpeTeHue OIbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMH M TPOBEICHHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJI0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, (OpMYIUPOBATH OOOOIICHUS U
BBIBO/JIBI IO pe3yJibTaTaM MPOBEAEHHOTO ONbITa, UCCIEIOBAHUSA, COCTABISATh OTUYET
0 MpojieraHHoM pabdore.

PaboTa ¢ undpopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3IUYHBIX BUIOB U (OPM IPEACTABICHUS, MOJyUYaeMyl U3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUsS, CIPaBOYHBIE
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OIICHUBATh NPOTHBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHE TPUMEHATHh Pa3IUIHBIE METOJBI M 3alpOChl MPH MOUCKE U OTOOpE
MHPOpPMAIIMK ¥ COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBITIOJTHECHHUS
y4eOHBIX U TIO3HABATEIBHBIX 3aa4 ONpPeaeIEHHOTO THITA, IPUOOPETCHHE OIBITA B
o0NacTh WMCTOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBIIAJICHHE KYJIbTYpPOW aKTUBHOTO MCIIOJIB30BaHMUS PA3IMUHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITETTFHO BBIOMPATh ONTHUMAIBHYIO (hOopMy MpeacTaBiIeHus] HHOOPMALIUN U
WITIOCTPUPOBATh pellaeMble 3a/Jadll  HECIOXHBIMH CXEMaMH, JHarpaMMaMHu,
npyruMu popMamu rpaduKu U ©X KOMOUHALIMSIMU;

YMEHHE WCIONb30BaTh U AaHAIW3UPOBaTh B IMpollecce Yy4eOHOU W
MCCIIEZIOBATEIHCKON JEATEIBHOCTH MH()OPMAIMIO O BIMSIHAHM MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3s1CTBa W TPAHCIIOPTa HA COCTOSHHUE OKPYIKAIOIIeH MPUpPOIHON
CpE/IB.

KomMMyHnKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE TeiiCTBHUS:

YMEHHS 3a/1aBaTh BOMNPOCHI (B XOJa€ Iuaiiora W (MIM) ITUCKYCCHH) TIO
CYIIeCTBY  OOCyXIgaemMol  TeMbl, (OpPMYTUpOBATH CBOU  IPEIJIOKCHHUS
OTHOCHTEIFHO BBITIOJTHEHUS TPEII0KCHHOH 3a1a4u;

YMEHHS  TPEJCTABIATh  TOJTYYCHHBIE  pPE3yJbTaThl  TO3HABATEIHHOM
ACSITENIPHOCTH B YCTHBIX W THCHBMEHHBIX TEKCTaxX; JellaTh IPE3CHTAINI0
pe3yabTaTOB BBIMOJIHEHUST XUMHUYECKOTO JKCIepUMEHTa (J1abopaTOpPHOTO OIIBITA,
71ab0paTopHOI pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO IPOEKTA);

YMEHHS Y4YeOHOTO COTPYJAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEILHOM W HCCIEAOBATEIIbCKOW  JEATENIbHOCTH  TPH  PEIICHUHU
BO3HHUKAIONIUX IMPOOJIEM Ha OCHOBE y4éTa OOIIMX HWHTEPECOB M COTJIACOBAHWSI
no3unuii (00CYXIeHMs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI», KOOPIMHAIIHSI
COBMECTHBIX JICWCTBUH, ONpEIEICHHEe KPUTEpUEB TI0 OICHKE KadecTBa
BBITTOJTHEHHOU pabOThI U ApyTHE).

PeryasiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIE AeiiCTBHA:

YMEHHE CaMOCTOSITEIIBHO OINPEACIATh IeJIH JEeATSIbHOCTH, TUTAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJHUPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTD, BBIOUpaTh Hanbosee d3(hPeKTUBHBIE CITOCOOBI pelIeHUs YIeOHBIX U
MO3HABATEIBHBIX 3a7[a4, CaMOCTOSTENLHO COCTABJIATh WIH KOPPEKTHPOBATH
NPE/UIOKCHHBI  aNTOpUTM JCHCTBHIA TPH BBITIOJHEHUM 3aJaHUd C  Y4ETOM
TIOJTy4YeHHs] HOBBIX 3HAHWUH 00 HM3ydaeMbIX OOBEKTaX — BEIISCTBAX M PEAKIIHX,
OILIEHWBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBICHHOW IEIH, YMEHHUE
MCTIOJIh30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPe/IaraeMble B YCIIOBUH 3a/IaHUN.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3yJdbTaTOB II0 OCBOCHHIO 0053aTEIHHOrO
COJIepKaHus, YCTAaHOBIEHHOTO JaHHOW (¢enepanbHOl pabouell MporpamMMmon,
BBIJICJISIFOT: OCBOEHHBIC OOYYAIOIIMMHCS HAayYHbBIC 3HAHUS, YMEHHUS WU CIIOCOOBI



NercTBHUM, crnenupuueckue g TpeaMeTHOM oOnacth  «XHUMHUS», BHUIBI
NEATEBHOCTA MO  TOJYYEHHIO HOBOTO 3HAHWS, €ro HHTEPIpETalNH,
npeoOpa3oBaHUIO ¥ IPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIUSIX.

K koHiry oOydenus B 8 kj1acce npeaMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMMUXCS YMECHUM:

- PacCKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHMX MOHSATHUI: aTOM, MOJIEKYJIa,
XUMHUYECKHM  3JIEMEHT, TIPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOHAsT W HEOIHOPOJIHAs), BaJEHTHOCTb, OTHOCHUTENIbHAS aTOMHas |
MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBas
JI0JISI XUMHYECKOT'O JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM, OKCHI, KHCIIOTA,
OCHOBAaHHME, COJb, AJIEKTPOOTPULIATEIHLHOCTh, CTEIEHb OKUCIICHUS, XHMHUYECKas
peakius, KiaccuUKaIus peakiuii: peakiui COSIUHEHHUs, PEaKIIUN Pa3JIOKEHNUS,
peakIuu 3aMelIeHUs], pPeakiuu OOMeHa, 3K30- U DHAOTCPMHUYECKHUE PEaAKIIUH,
TerioBor 3(PpdeKkT peakuuu, sSApO aToMa, AJICKTPOHHBIM CJIOM aToMa, aToOMHAas
opOuTanb, pagdyc aroMa, XUMHUYECKas CBS3b, IMOJSpHAsS M HENoJIspHas
KOBaJICHTHAs CBSI3b, HOHHAs CBSI3b, MOH, KATUOH, aHHOH, PaCTBOP, MaccoBas J0JIA
BellecTBa (MPOIEHTHAS KOHIICHTPAIIKS) B PACTBOPE;

- WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XUMMYECKUX TIOHATHH U
MPUMEHSITh 3TH MOHATHS MPU ONKMCAHUM BEIIECTB U UX MPEBPALCHHUIA;

- UCTIONIb30BaTh XUMHYECKYIO CHMBOJHUKY JUIsI COCTaBJieHUS (OpMyT
BEILIECTB U YPABHEHHUI XUMUUECKUX PEAKIINI;

- OTIPEJICNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCJIMHEHUSX,
CTETIEHb OKHWCJIEHUSI D3JIEMEHTOB B OWHAPHBIX COCIAMHEHUSX, MPUHAJIECKHOCTh
BEIIIECTB K OMpeAeIEHHOMY KJIacCy COeAMHEHUN Mo ¢GopmysiaM, BUI XUMHYECKON
CBs3U (KOBJICHTHAS! M MOHHAS) B HECOPTAaHUUECKUX COCTMHEHUSX;

- packpbiBath cmbich llepuommueckoro 3akoHa JI. WM. Menneneena:
JEMOHCTPUPOBaTh  MOHMMAaHWE  TEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MoJjokeHus B llepuoanueckoil cucteme, 3aKOHOB
COXpPAaHEHUsSI MacCChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
Y4EHUs, 3aKOHa ABOTajpo;

- ONIMCHIBaTh M XapakTepu3oBaTh TabnuuHyo ¢opmy Ilepuoamdeckoi
CHUCTEMBbl XUMHUYECKHUX DJIECMEHTOB: pa3judaTh MOHITHUS «TrjaBHas moarpymnma (A-
rpymnmna)» u «modoyHas noarpynmna (b-rpymnma)», mManble W OOJIBIINE TEPHUOIHI,
COOTHOCUTHh 0003Ha4YeHUs, KOTOpble HuMerTcs B Tabmuie «llepuoanueckas
cucteMa xumuuyeckux odneMeHTtoB JI. WM. MengeneeBay ¢ 4YHCIOBBIMH
XapakTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj
s/ipa, 00I1ee YUCIIO MIEKTPOHOB M PaCTIPEICICHUE UX T10 JJICKTPOHHBIM CJIOSIM);



- KITaCCUPUITPOBATh XUMUYECKHE DIIEMEHTBI, HEOPTraHMYECKHE BEIECTBa,
XUMHUYECKUE PEAKINH (10 YHCTY U COCTaBY YYaCTBYIONINX B PEAKIIMU BEUIECTB, 11O
TeroBoMy 3 dexry);

- XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TIOATBEPXKIAash ONUCAHUE TIPUMEpPAMH  MOJICKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKIX PEAKIIHIA,

- TPOTHO3MPOBATh CBOWCTBA BEUIECTB B 3aBHCHMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMUYCCKUX MPEBPAIICHUA B Pa3TMYHBIX
YCIOBUSX;

- BEIYUCIISITH OTHOCUTENBHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJIFO XHMHYECKOTO 3JIeMEHTa Mo (OpMyse COeTUHEHHS, MacCOBYIO
JIOJI0 BEIEeCTBA B PacTBOpE, MPOBOIUTH PacCUETHl MO YPABHEHHIO XUMHUYECKOU
peaKIum,

- IPUMEHSATHh OCHOBHBIE OTICPAIIUU MBICIUTEIIEHON JAESITeTbHOCTH — aHAIN3 U
CHHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEMATH3AINIO, KIACCU(PUKAIUIO, BBISBICHHE
NPUINHHO--CIICACTBEHHBIX CBS3€M — IS M3YYCHHsS] CBOWCTB BEIIECTB W
XUMHAYECKUX PEaKINil, eCTECTBEHHO-HAYYHBbIC METOJbI TIO3HAHHUS — HAOIOeHUE,
MU3MEpEeHHE, MOJICTUPOBAHHE, SKCIIEPUMEHT (PEealTbHBIA U MBICJICHHBIN );

- clenoBaTh ~ MpaBWjaM  TIOJB30BAaHUS ~ XMUMHYECKOM  TOCylodH |
7a60paTOpHBIM 00OPYIOBAHHUEM, a TAKXKE MpaBUJIaM OOpaIIeHUs C BEIICCTBAMH B
COOTBETCTBHHM C HWHCTPYKIMSIMH I10 BBITIOJHEHHUIO JIAOOPATOPHBIX XHUMHYECKHUX
OTBITOB IO TMOJyYEHUIO W COOMPAHUIO Ta3000pa3HBIX BENMIECTB (BOAOpOJA M
KUCJIOpOJa), TPUTOTOBJICHHUIO PACTBOPOB C OIpENeIEHHOH MacCcOBOW JOJei
pPacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH M MPOBOIUTH XUMUIECKUE IKCTICPUMEHTBI
10 PAcIO3HABAHHWIO PACTBOPOB INEJIOYEH M KUCIOT C IOMOIIBI0 HWHIUKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHXK U IPYTHUE).

K xoHniry oOydeHus B 9 kiaacce mpeIMETHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXKaTh CPOPMHUPOBAHHOCTD Y OOYUAIOITUXCST YMECHHIA:

- PacKpbhIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIOHATHN: XUMHUYECKHM
DJIEMEHT, aToOM, MOJIeKyJia, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJICHTHOCTh, dJICKTPOOTPHUIATEILHOCTh, CTENEHh  OKHCICHUS,
XUMHYECKas PEaKIUs, XUMHUYECKas CBsI3b, TEIUIOBOH J(PQEKT peakiuu, MOJIb,
MOJISIPHBIN 00BEM, PacTBOpP, AIIEKTPOIUTHI, HEINEKTPOIUTHI, AJIEKTPOIUTHICCKAS
TVCCOITUAITHSI, PEAaKIM HOHHOTO 0OMEeHa, KaTallu3aTop, XHMUIECKOe paBHOBECHE,
oOpaTuMble ¥ HEOOpAaTUMbIE pEaKIHUW, OKUCIHTEIHHO-BOCCTAHOBUTEIIBHBIC
pEaKIu, OKHUCIUTENh, BOCCTAHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHHE,
aIIOTpONUsl, aMQpOTEePHOCTh, XUMHUYECKash CBsI3b (KOBaJICHTHAs, WOHHA,
METaJUTHUECKasi), KpUCTAIUTUYECKass peméTka, KOppO3Ws METaUIoB, CIUIaBHI,



CKOPOCTb XHMMHMYECKOW peakiuu, MpeaeibHO aomyctuMas KoHreHTpauus [TJK
BEIIIECTBA;

- WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX TIOHATHH U
NPUMEHSITH 3TH MTOHATHS MPU ONKMCAHUM BEIIECTB U UX MPEBPALCHHUIA;

- UCTIONIb30BaTh XUMHYECKYIO CHUMBOJUKY JUISI COCTaBieHUS (OpMy
BEILIECTB U YPABHEHHUI XUMUUYECKUX PEAKIINI;

- ONPENICIISITh BAJICHTHOCTh M CTENEHb OKUCJICHUSI XUMUYECKUX DJIEMEHTOB B
COEIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAMNIECKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COeIWHEeHUN 1o ¢opmysiaM, BHJ XUMHYECKOW CBsI3U (KOBaJICHTHas,
WOHHAs, MeTaJUIMYecKas) B HEOPraHMYECKUX COCAMHEHUSX, 3aps]l HOHa IO
XUMUYECKOU (opMmyIie, XapakTep Cpellbl B BOJHBIX PacTBOpPaxX HEOPTraHUYECKUX
COEIMHEHUM, TUM KPUCTALIMYECKON PEeIIETKH KOHKPETHOT'O BEILIECTBA;

- packpbiBath cmbich l[lepuommyeckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IMOHUMAaHUE: ONMUCHIBATh M XapaKTepU30BaTh TAOIUUHYIO
dbopmy Ilepuoanyeckoil CUCTEMbI XMMHUYECKUX JJIEMEHTOB: pa3jiMyaTh IMOHATHS
«riaBHas noArpynna (A-rpymnma)» u «nobounas noarpynna (b-rpymma)y, Maibie u
OoJpllIie  TIEPUOABI, COOTHOCHTH OOO3HAUCHHS, KOTOphIE HMMEKTCI B
NEePUONYECKON Tabuile, ¢ YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3aps] sjpa, oOIlee YUCIO DJEKTPOHOB U
pacripeiesieHue UX 10 3JIEKTPOHHBIM CJI0sIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTHU
B U3MEHEHUHU CBOWCTB AJIEMEHTOB M UX COEJMHEHUN B Mpejeiax MaabiX EPHUO0B
Y TJIaBHBIX MOATPYMI C YYETOM CTPOEHHUS UX aTOMOB;

- KTacCU(UITMPOBATh XUMUUYECKUE DJIEMEHTBI, HEOPraHWUYECKHE BEIIEeCTBa,
XUMHUYECKHE peakiuu (10 YHCIIY U COCTaBY yYacTBYIOIIUX B PEAKIIUH BEIIECTB, 1O
TeryIoBOMY 3(d¢eKTy, 10 H3MEHEHHIO CTEIEeHEeW OKHUCICHUS XUMHYECKHUX
AJIEMEHTOB);

- XapaKTepu30BaTh (OMHUCHIBATh) OOIIME M cHeMU(PUIECKHe XUMUYECKHUE
CBOWMCTBAa MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKIAs OMUCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

- COCTaBJATh yPABHEHUS DJICKTPOJUTUUECKOW JUCCOLMAIMU  KHUCIIOT,
eIouei U cosiel, OJIHBIE U COKpAIIEHHBIC YPAaBHEHHS PeaKIMii HOHHOTO 0OMeHa,
YpaBHEHUS PEaKIUM, MOATBEPKIAAIOIMINX CYIIECTBOBAHUE TEHETUYECKOW CBSI3U
MEK]1y BEIIECTBAMU Pa3TUYHBIX KJIACCOB,;

- pPacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaAKIUI
MIOCPEJICTBOM COCTaBJICHHUS JIEKTPOHHOTO OalaHca ATUX PeaKIuii;

- MPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT HMX CTPOECHHS,
BO3MOKHOCTU MPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUN B PA3IMUYHBIX YCIOBUSX;

- BBIYMCJISITh OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB,
MAacCOBYIO JIOJTI0O XMMHUYECKOTO 3JIeMeHTa 1o (opMyse COeIMHEHUS, MacCOBYIO



JIOJIF0 BEILIECTBA B PAcTBOpPE, MPOBOAUTH PACUETHI MO YPAaBHEHUIO XUMHUYECKOU
peakuuu;

- cO0JIIOIaTh MpaBUIIa MOJB30BAHMS XUMUYECKOH MOCYI0N U TaOOpaTOPHBIM
o0opyZOBaHUEM, a TAaKXKe MpaBHJIa OOpallleHHs ¢ BEIIeCTBAMH B COOTBETCTBUHU C
MHCTPYKIMSIMU TI0 BBIMIOJIHEHUIO J1A0OPATOPHBIX XMMHUYECKUX OIBITOB IO
MOJIYYEHUIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO rasa);

- IPOBOJIUThH PEAKIINH, TOATBEPKAAIONINE KAUeCTBEHHBIA COCTAB Pa3IMYHbIX
BEIIECTB: PAcMO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMHJI-, HOAMI-, KapOOHAT-,
docdar-, cunukar-, cynb(ar-, THUIAPOKCUA-UOHBI, KATHOHBI AMMOHHUS WU HOHBI
U3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

- IPUMEHSATHh OCHOBHBIE OTEPAlUU MBICITUTEIHHON IESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O000O0IIEHNE, CHUCTEeMaTH3allMI0, BBISIBJICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBS3€H — JJIs1 M3yUYEeHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTECTBEHHO-Hay4YHble = METOJbl TO3HAHUA —  HAOJIOJEHUEe, HU3MEepEeHHue,
MOJIETMPOBAHKE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoaunuyecTBO 4acoB
Ne HanmeHoBaHMe pa3ae/ioB DJIeKTPOHHbBIe (LM(POBbIE)
n/n TeM NPOrpaMmbl Bcero Konrpoaeuwie Hpaxkruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
Paznean 1. IlepBonavyanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU JAESATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeroBeKa
12 BemtecTBa 1 XuMHu4ecKue 15 | bubmuoreka [JOK
peakuuun https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Pazjen 2. Baxuneiiime npeacrtaBuTe/ M HEOPraHMYeCKUX BelIeCTB
)1 Bosnyx. Kucnopon. Ilonsarue 6 bubmmoreka [IOK
00 okcHmax https://m.edsoo.ru/7f41837¢
9 Bonopona.Ilonstue o kucnorax 2 | bubmmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. Ilonstue 06 5 | | bu6mmoreka [JOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCCHI 1 1 | bubmuorexa [JOK
HEOPraHUYECKUX COEAUHEHHI https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepunoanueckas cucrema xumuueckux 3jiemenToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaknumn




[Tepuonnueckuii 3aKOH U

31 Ilepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHUYECKUX 31eMeHToB /. W. https://m.edsoo.ru/7f41837¢c
Memnnene-esa. CTpoeHue aToMma
3.2 ﬁfﬁff:ﬁf}fm 8 Bubmoreta LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEILHBIE PEAKIIUU
Hroro no pazneny 15 Bubmnorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorera LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NpPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XMuMH4YeCKHe peakuuu
11 IToBTOpEHue u yrioyOnenne 3HaHUM 5 1 bu6mmoreka [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAs JUCCOIHAITHSI. 2 | | bubmmoreka [JOK
' XUMHUECKUE PEAKIIMU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemeranibl 1 UX cOeIMHEHUS
21 OO01mmas XxapakTepuCTUKa XUMUIECKIX 4 | bubmmoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa [TOK
' PYIIIBL. 6P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.3 sneMeHToB VA-rpymnmsl. A30T, hocdop u ux 7 1 bubmmorexa OK
' PYHHEL. ’ P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mmas XxapakTepUCTUKa XUMUIECKIX
2.4 anemeHToB [VA-rpynmel. Yriepoa u 8 1 2 bubmorexa [TOK
' . PYIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHEHUS
Hroro no pazgeny 25




Pa3gen 3. Meraiibl 1 UX COeTUHEHUA

. bubmmoreka [JOK
3.1 Obmme croicTsa MeTanIoB 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 Baxkneiine MeTamibl ¥ UX COCTUHEHUS 16 hitps://m.edsoo.ru/7f412636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpyskamomas cpeaa
4.1 B 1 4eJoBeKa 3 bubmmorexa OK
' CHICCTBA 1 MATCPHAIIBL B AH3H . https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
p BHOE BDEMS 3 bubmuoreka [JOK
e3ep p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68




IHOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIIACC
KosmmmuecTBo yacos JIEeKTPOHHbIE
Ne nudposbie
Tema ypoka KonTposbHbIe IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl

1 [Ipeamer xumun. Posib XUMUU B KU3HU 1 bubmuorexa [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

2 ITonaTtue o MeTo1aX MO3HAHUS B XUMUU 1 bubmorexa [TOK

8 https://m.edsoo.ru/ff0d227¢
IIpaxTnueckas padora Ne 1 «IIpaBuna paboTsl B
3 1a00paTOPHH M MPUEMBI OOpaIllCHHS C 1 1 bubmorexa HOK
patop p p https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHHEM»

4 Uuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OYUCTKU OBAPEHHON 1 1 buomorexa LIOK

PHUMED p https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [JOK
6 A 1
TOMBLH MOJICIYIIT https://m.edsoo.ru/ff0d2a6¢

7 XUMUYECKUE AMEMEHThI. 3HAKU (CUMBOJIBI) 1 bubmmoreka [JOK
XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThlie 1 croXkHBIE BEllleCTBA 1 bubmorexa [TOK

p m https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYSIPHOE yUEHUE 1 bubmmorexa OK

yip yi https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. 1 bubmmoreka [JOK




Xumuueckasi popmyna. BaneHTHOCTS aTOMOB
XUMHUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHocuTeNBHAs aTOMHAsI Macca. bubmmoreka [JOK
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10711 XUMHYECKOTO dJIEMEHTa B bubmuoreka [JOK
COCIUHEHUU https://m.edsoo.ru/ff0d350c
bubmuorexa [JOK
. Mons. M
13 KomnuectBo Bemecra. Monbs. Mouisipaast Mmacca hitps://m.edsoo.ru/f0d5230
14 Ou3nyecKknue 1 XUMUUECKHE SBICHUS. bubmuorexa [JOK
XuMHUECKast peaKus https://m.edsoo.ru/ff0d37fa
15 [IpusHaku 1 ycnoBUs MPOTEKAHUSI XUMHUUECKHUX bubmmoreka [JOK
peakuui https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUs MacChl BEIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brerancienus konmaecTBa, MacChbl BEIIECTBA 110 bubmuoreka [JOK
17 .
YPaBHECHUSAM XUMHYECKUX PEAKLIAN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMu4eCKuX peakiun
13 ukan peai bubmuoreka [JOK
(coenuHeHwus1, pa3ioKEeHUs, 3aMEIICHUS, hitps-//m.edsoo.r/ 0334
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIM-3HIUKIIOTIEIUCT. bu6mmoreka [JOK
O0o001IeHne U CHCTeMAaTH3aIHS 3HAHHA https://m.edsoo.ru/ff0d40c4
20 KonTponsHas pabora Nel mo teme «Bermiecta u bubmmoreka [JOK
XUMUYECKNE PEaAKIUN» https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.
71 K A i bubmuoreka [JOK
HCTIOPOJ] — DIIEMEHT U MPOCTOE BEIIECTRBO. hitps-//m. edsoo.ru/fl0d448c
O30H
” duznyeckne 1 XUMUUECKHEe CBOMCTBA bubmuoreka [JOK

KHCJIOPOAa (PeaKLuu OKUCIIEHUS, TOPEHHUE).

https://m.edsoo.ru/ff0d4614




ITonsarue 00 okcugax

Croco0bl oNTy4eHus: KUCI0Poaa B

bubmuorexa [JOK

23 71a00paTOPHH U TIPOMBIIIIIEHHOCTH. https://m.odsoo.rw/ f0d497a
IIpuMeHeHue kucnopoaa
TenmoBoii 3¢ PeKT XUMUISCKON PeaKIUH,
24 MHOHATHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBH:HHH DK30 buGnnorexa LIOK
p yp ’ https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKITUSIX
’5 TormuBo (HedTh, Yroiab ¥ MeTaH). 3arps3HEeHNe bubmmoreka [JOK
BO3]lyXa, CIIOCOOBI €T0 MPeA0TBPAICHUS https://m.edsoo.ru/ff0d4c4a
IIpakTuueckas padora Ne 3 mo TeMme
26 I?I P 6 . bubmuorexa [JOK
«loyderme i covaaHI/Ie Hesopoaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €ro CBOUCTBY
7 Bosioposi — »iieMeHT 1 MpoCTO€E BEIIECTRBO. bubmuoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 duznyecknue 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToustTHe 0 KHCIOTAX U COJISIX buGnnorexa LIOK
. https://m.edsoo.ru/ff0d50d2
30 CriocoObl OMYYEHHS BOJOPOIa B 1a00paTOpHU buGnnorexa LIOK
™ HOPOA paTop https://m.edsoo.ru/f0d4ddo
IIpakTuueckas padora Ne 4 mo TeMme
31 «30 €HUE U 12061/1 aHUe BOJOPO1a, U3YUEHHE bubmiorexa LOK
quu P AOpORa, H3yH https://m.edsoo.ru/ff0d442
€ro CBOMCTBY»
bubmuoreka [JOK
2 M i é ) A
3 OJIApHBINA 00BEM Ta30B. 3aKOH ABOTIPO https://m.odsoo.rw/ f0d542¢
Brurunciienus 00bEMa, KOIHYECTBA BEIECTBA
H bubmuoreka [JOK
33 ra3a Io €ro U3BECTHOMY KOJIMUECTBY BEIIECTBA

i 00bEMY

https://m.edsoo.ru/ff0d55a0




Beruncnenus 006EMOB ra3oB 10 ypaBHEHUIO

bubmuorexa [JOK

34 €aKI[MH Ha OCHOBE 3aKOHA 00BEMHBIX
peait . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 du3nyeckre 1 XUMHUUECKHE CBOMICTBA BOIBI bubmorexa [IOK
a https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 CocraB ocHoBanui. Ilonarue o0 HHIMKaTOpax
A p https://m.edsoo.ru/ff0d59¢2
Bona xak pactBopuTennsh. HacklmeHHbIe U
37 HEHaChI epHHLIe paCTBO bI. MaccoBas 1071 bubmiorexa LOK
B p Pl a https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PacTBOpE
[IpakTnueckas padorta Ne 5 o teme
38 «IIpuroToBiieHre pacTBOPOB C ONPENCIEHHON bubmorexa [IOK
P N . p p et https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBAY
39 KonTponsHas padora Ne2 o reme «Kucmopoj. bubmmoreka [JOK
Boaopoxa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KIaccuuKaims, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
A1 [TonyueHnue u XuMHU4YeCKUE CBOMCTBA bu6mmoreka [JOK
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
4 OcHoBaHus: cocTas, Ki1accudukarms, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITomydenne 1 XUMHUECKHE CBOMCTBA OCHOBAHHH bubmiorexa LOK
¥ https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukaus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonmydenne n XUMHUECKHE CBOMCTBA KHCJIOT bubmiorexa LOK
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CriocoObl bubmmoreka [JOK




MOJIYYCHHA, XUMHUUYCCKUC CBOMCTBA

https://m.edsoo.ru/00ad9474

[IpakTnueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC

bubmuoreka [JOK

47
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7¢c
COCJIMHEHUIN»
43 ['eneTnueckast CBsI3b MEXy KJIacCaMu bubmmoreka [JOK
HEOPraHUYECKUX COEAUHEHHI https://m.edsoo.ru/00ad9a50
. bubmmoreka [JOK
49 O0o001IeHre U CHCTeMAaTU3aIHS 3HAHHA 1
https://m.edsoo.ru/00ad9cb2
50 KonTtponsHast padota Ne3 mo reme "OcHOBHBIE bu6mmoreka [IOK
KJIACChl HEOPraHUYECKUX COCTMHEHU " https://m.edsoo.ru/00ad9ela
[TepBBIe MOTBITKH KIACCUPUKAIIUN XUMHUECKUX
51 31eMeHTOB. [IoHsATHE O rpyImax cXOJHbIX bubmorexa [TOK
' Pyl https://m.edsoo.ru/00ad9ffa
AJIEMEHTOB
Ilepnoanueckuit 3axoH u Ilepuoaudeckas
bubmuorexa [JOK
52 cucTemMa XumMudeckux 3memeHToB /. 1.
https://m.edsoo.ru/00adas52c
MenneneeBa
53 Ilepuobl, Tpymmbl, TOATPYIIIBI bubmorexa [IOK
P > TPYIIEL 24 https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX SIZIED. bubmmoreka [JOK
H3oTtomns https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI0YeK aTOMOB
. bubmmoreka [JOK
55 anemMeHToB [lepuonuueckoit cucremst /1. U.
https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuka XUMHYECKOTO AJIEMEHTa 110
. bubmmoreka [JOK
56 ero noJioxkenuro B [lepuonnueckoii cucreme /1.
https://m.edsoo.ru/00ada824
N. Menpaeneena
57 3nauenue [leproanueckoro 3aKoHa s bubmmoreka [JOK




pa3BuTus Hayku U npaktuku. /. 1. Menneneen
— Y4€HBIH, IEaror U rpaxkJaHuH

https://m.edsoo.ru/00ada96e

53 DNEKTPOOTPULIATENBHOCTh aTOMOB XUMUYECKUX 1 bu6mmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8

59 Hounas xumnueckas CBI3b 1 buGnnorexa LIOK
https://m.edsoo.ru/00adac34

60 KoBanenTHas nmoisapHag XuMuaeckas CBsI3b 1 bubmiorexa LOK
P https://m.edsoo.ru/00adaab8

61 KoBajnienTHad HemongpHasg XUMHAYECKas CBI3b 1 bubmorexa [IOK
p https://m.edsoo.ru/00adaab9

62 CreneHp OKUCIEHUSI 1 bubmorexa LOK
https://m.edsoo.ru/00adae28

63 OKHUCIINTEIILHO-BOCCTAHOBUTEIIBLHBIE DEAKIIAH 1 bubmiorexa LOK
p https://m.edsoo.ru/00adb076

64 OKHUCIINTEIN U BOCCTAHOBUTEIHN 1 bubmiorexa LOK
https://m.edsoo.ru/00adb076

65 KonTpomnsnas padora Ne4 o teme «CtpoeHue | bubmmoreka [JOK
aToMa. XUMHUYECKas CBIA3b) https://m.edsoo.ru/00adb486

66 PezepBHblit ypok. O0o01eHne u | bu6mmoreka [JOK
cUCTeEMAaTU3alusg 3HaHUN https://m.edsoo.ru/00adb33c¢

67 PesepBHeIit ypok. O600IICHNE 1 1 bubmmoreka [JOK
cUcCTeEMaTHU3alusg 3HaHUN https://m.edsoo.ru/00ad9cb2

68 PesepBHeIit ypok. O600IICHNE 1 1 bubmmoreka [JOK

cUCTeEMAaTU3alusd 3HaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68




9 KUIIACC

KoauuecTBO 4acoB

DJIeKTPOHHbIe N (ppoBbIe

Ne i/ Tema YpoKka B KoﬂTpo,m,Hl,]e HpaKaneCKue 06pa30BaTeJII>HbIe
cero
padoThI padoThbI pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 P P u | bubmuoreka [JOK
cucTeMa XuMu4eckux 3meMentos Jl. U.
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
) P . s | bubmuorexa [JOK
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
p p https://m.edsoo.ru/00adb6b6
MepUOI0B
3 Krnaccudukarus 1 HOMEHKIaTypa | bubmmoreka [JOK
HEOPraHWYECKHUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUuMHUYECKOI CBSA3U U THIIEI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padota Nel mo treme
5 «[loBTOpEHUE U yrinyOiaeHne 3HaHUI OCHOBHBIX 1 1
paszenoB Kypca 8 Kiacca»
6 Krnaccudukarys XuMHYECKUX PEeaKIHi 110 | bubmmoreka [JOK
pPAa3JIUYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUUYECKON PEAKIIUU.
7 . P eTeno : | bubmuorexa [JOK
OHSITUE O TOMOTEHHBIX U T€TEPOTreHHBIX
p https://m.edsoo.ru/00adbe9a
peaKkIusx
[TonaTHE 0 XMMUYECKOM PABHOBECHUHU.
g @DaxTophl, BIUSIOLIIE HA CKOPOCTh 1 bu6mmoreka [JOK

XUMUYECKON PEAKLUU U MOJI0KEHUE
XMMHUYECKOTO PABHOBECHS

https://m.edsoo.ru/00adc28¢c




bubmuorexa [JOK

9 OKHUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE PEAKIIUH
peaxi https://m.edsoo.ru/00adcade
10 Teopus 3eKTPOIUTHUECKON AUCCOALIIH. bubmmoreka [JOK
CunbHBIC U CITa0BIC AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
1 o e VDaBHe JU— bubmuorexa [JOK
HHBI BHEHUS 15051
P peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMICTBA KUCJIOT U OCHOBAHUH B
12 CBETE IIPEACTABICHUIT 00 DIEKTPO YECKOU bubmorexa [IOK
BETE II TaBJICHUI JIEKTPOJIUTH
pel P https://m.edsoo.ru/00add5d8
NIUCCOLIHUAIINU
XUMHYECKHE CBOIICTBA COJIEH B CBETE
13 o6 . bubmuoreka [JOK
MPENCTABIEHHUHA 00 DIEKTPOIUTUUECKOH
pel p https://m.edsoo.ru/00add8b2
NIUCCOLIHUAIINU
14 0 . bubmuorexa [JOK
OHATHE O TUAPOJIN3E COJIEH
b https://m.edsoo.ru/00add9d4
15 0606 . bubmuorexa [JOK
oO0lIIeHNe U CUCTEMATH3aIUsI 3HAHUHA
m I https://m.edsoo.ru/00addd12
16 IIpaxTnueckas padora Ne 1. «Pemenue bubmmoreka [JOK
JKCIIEPUMEHTAJBHBIX 33129 https://m.edsoo.ru/00addbfa
KonTpoabHas padora Ne2 1o teme
17 «2 eE 0 : ecKa ccolua bubmorexa HOK
JIEKTPOIATAY S U 156000508
P A At https://m.edsoo.ru/00addec0
XUMUYECKUE PEaKIUH B pAaCTBOPAX»
OO11ast XxapaKTepUCTHKA TaJIOT€HOB. bubmmoreka [IOK
18 .«
XuMHYeCcKre CBOKMCTBA Ha MPUMeEpe XJIopa https://m.edsoo.ru/00addfe2
Xaoposogopoa. CoJistHast KUCIIOTA,
19 POBOZOP . bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA, MOJyUEHHUE,
ya https://m.edsoo.ru/00ade104
MIPUMEHEHUE
Bu6mmoreka IIOK
20 [IpakTnueckas padborta Ne 2 o teme 1

https://m.edsoo.ru/00ade348




«IlomydeHne CONTHON KUCIOTHI, U3YYEHHE €€

CBOWCTB»
Boruucnenust mo ypaBHEHUSIM XUMHYECKUX
21 €aKI1i, €CJIM OJINH U3 PEareHTOB JIaH B bubmmorexa OK
P ’ p https://m.edsoo.ru/00ade488
H30BITKE
” OO0mas xapakTepucTruka 31eMeHTOB VIA- bubmmoreka [JOK
CPYIIIbI https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOU(DUKAIIUN CEPBI.
23 HaxoxcljleHHe cepnl I/I(beé COCI[HHGI;{I/Iﬁ B bubmorexa HOK
p l https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHE CBOMCTBA CEPhI
24 CepoBojiopo, cTpoeHue, (GU3NIeCKHUe U bubmmoreka [JOK
XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
’5 Oxcuppl cepbl. CepHast KUCIIOTa, (PU3UYECKHE U bubmmoreka [JOK
XUMHUUYECKHE CBOMCTBA, TPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYECKHE PEaKuu, JIeKAIINE B OCHOBE
%6 MIPOMBIIIIJIEHHOTO CIIOCO0a MOTydeHUsT CEPHOU bubmmoreka [JOK
KUCIOThL. XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIEl Cpelibl COCTMHEHUSIMU CEPBI
7 Brrancnenune MaccoBoit J0JIM BBIXO/1a bubmuorexa [JOK
MPOAYKTa PEAKLINU https://m.edsoo.ru/00adec8a
OO01mas XxapakTepucTUKa AIEMEHTOB V A-
28 CPYIIIbI AI;OT pacn OCTpPAHEHHE B MIPUPOJIC buomorexa LIOK
PYTHIBL > Pacnpoctp . PHPOZE, https://m.edsoo.ru/00adecat6
(bus3nyuecKrue U XUMHUYECKUE CBOMCTBA
29 AmMHaK, ero puzndeckne 1 XuMUIeCKre bubmmoreka [JOK
CBOICTBA, MOJYYEHHE U TPUMEHEHNE https://m.edsoo.ru/00adf004
30 [IpakTnueckas padota Ne 3 o Teme bu6mmoreka [JOK

«IlomyuyeHne aMmmuaka, U3y4eHue ero CBOMCTB

https://m.edsoo.ru/00adf180




A30THas KHCTIOTa, €€ PU3NIeCcKue u

bubmuorexa [JOK

31 .
XUMHWYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHre HUTPATOB U COJICH aMMOHUS B
1 KaueCcTBe MUHEPAIbHBIX YI0OpEHUH. bubmmoreka [JOK
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEH Cpe/ibl https://m.edsoo.ru/00adf518
COCIMHEHUSIMU a30Ta
dochop. Oxcun dhocdopa (V) u pochopras
33 KHCJIOTA, (PU3UYECKHE U XUMHUECKUE CBOHCTBA bubmorexa [TOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTy4eHUE
Hcnons3oBanue ¢pochaToB B KayecTBe
34 MUHEPAILHBIX yI00peHuit. 3arps3HeHne bubmorexa HOK
P N YAODP - >arp https://m.edsoo.ru/00adfc20
MIPUPOTHOM cperpl hocdaramu
35 VYrnepoJ, pacupocTpaHeHUe B IPUPO/IE, bubmmoreka [IOK
(du3nyuecKrue U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaeposaa, ux Gu3ndecKue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHUECKHUE bubmuorexa [JOK
po0JIeMBl, CBSI3aHHBIE C OKCUIOM yIIepo/ia https://m.edsoo.ru/00adfebe
Iv)
37 VYroapHas KucioTa u €€ cosiu bubmmorexa OK
https://m.edsoo.ru/00ae006¢
IIpakTnueckas padota Ne 4 o Teme
38 "Ilonmydenue yriekucioro rasa. Kauectsennas bubmmorexa OK
b I . https://m.edsoo.ru/00ae027e
peaknus Ha KapOOHAT-HOH
39 [lepBoHauanbHbIE TOHATUS 00 OPraHUUYECKUX bubmmoreka [JOK
BEIIECTBAX KaK O COCIMHEHUSX YTIilepoia https://m.edsoo.ru/00ae054¢
. bubmmoreka [JOK
40 Kpemuuii u ero coennHeHus 1

https://m.edsoo.ru/00ae080a




[IpakTnueckas padora Ne 5. Pemenue

bubmuorexa [JOK

41 JKCIIEPUMEHTANILHBIX 3a7a4 110 TEME
P . A https://m.edso0.ru/00ac0bf2
«Baknennine HeMeTaJIBI U UX COETUHEHUS
4 KonTtponsHast padota Ne3 o reme bubmmoreka [IOK
«BaxxkHennne HeMeTallJIbl ¥ X COCTMHEHMSI https://m.edsoo.ru/00ae0el8
OO01mas XxapakTepuCTUKa XUMUIECKIX
13 3JIEMEHTOB — MeETauIoB. MeTrayuinueckas bubmmoreka [JOK
CBSI3b U METAUIMYECKAS KPUCTALINYECKAS https://m.edsoo.ru/00ael103e
peméTrka. Gu3nueckue CBONCTBA METAIOB
XHUMHUUYECKHE CBOMCTBA METAJJIOB.
44 SEKTDO ekl . - bubmuorexa [JOK
JIEKTPOXUMUYUECKUH PsJT HAIPSDKEHHUI
p P p https://m.edsoo.ru/00ael1156
METaIIOB
Oo6mue crocoOb! OTYYCHHSI METAJLIOB.
45 CninaBel. Berurcnenus o ypaBHEHUSIM bu6mmoreka [JOK
XUMHUUYECKUX PEAKIIUH, €CIIM OJUH U3 PEarcHTOB https://m.edsoo.ru/00ael 156
COJICPXKUT IPUMECH
46 ITo € 0 Koppo3 €TaJlIo bubmorexa [TOK
HATH M1 METANIOB
PP https://m.edsoo.ru/00ael1278
bubmuoreka [JOK
47 €JIOYHBIE METaIbI
1 https://m.edsoo.ru/00aec14b2
48 Oxe oKC 4 a bubmuorexa [JOK
KCHUIBI U TH A6 HATPUS U nst
. P s p https://m.edsoo.ru/00aec14b2
49 [IlenoyHO3eMeNbHBIE METAIUTBI — KAJBLIUHA U bubmmoreka [JOK
MarHui https://m.edsoo.ru/00ael 5¢e8
50 Baxwueiimmue coequne Ka. bubmorexa HOK
HEHUIIHN WHEHUS KalabLUs
s H https://m.edsoo.ru/00ael5e8
51 O0001enne U cucTeMaTU3alys 3HaHUH




bubmuorexa [JOK

52 KécTkocTh BOJIBI M CITOCOOBI €€ YCTpaHEHUs hitps-//m.edsoo.ru/00ac] 886
53 [IpakTnueckas padorta Ne 6 o Teme bubmmoreka [JOK
"YKécTtkocTh BOABI M METO/IBI €€ ycTpaHeHus" https://m.edsoo.ru/00aeclaed
. bubmmoreka [JOK
>4 Amomuiit https://m.edsoo.ru/00aelc64
55 AmdoTepHBIE CBOMCTBA OKCHIA U THAPOKCH/IA bubmorexa [TOK
https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK
https://m.edsoo.ru/00ael1d86
57 Oxcunpl, TuapoKcu sl U cou xenesa (1) u bubmmoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O0o001IeHre U CHCTeMAaTH3aNNs 3HAHHA
[IpaxTnueckas padora Ne 7. Pemienue
59 AKCIIEPUMEHTAJIbHBIX 3a71a4 110 TEME buGnnorexa LIOK
. https://m.edsoo.ru/00ae3de8
«BaxuHeime MeTamibl ¥ UX COSAMHEHUS
Boruucnenus mo ypaBHEHUSIM XUMHYECKUX
60 peaKiuii, eclii OJIMH U3 PEareHTOB JaH B bubmmoreka [JOK
M30BITKE W COJIEPIKUT MPUMECcH. Beraucienus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXO/JIA TIPOJIyKTa pEeaKIuu
61 O0o001IeHrne U CHCTeMAaTH3aINS 3HAHHA
2 KonTtponsHas padota Ne4 o reme
«Baxueiime MeTaJUIbI U UX COEIUHEHUS)
63 BemectBa u maTepualibl B TOBCEHEBHOM bubmuorexa [JOK
JKM3HU YEJIOBEKa https://m.edsoo.ru/00ae3{50
64 XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH CpeJIbl bubmorexa [TOK

https://m.edsoo.ru/00ae4270




65 Ponb XxumMuu B perieHnu 3K0JI0rM4ecKuX bubmmoreka [JOK
npobiem https://m.eds00.ru/00ae4270
66 PesepBHblit ypok. O0oO1eHne u bubmmoreka [IOK
cUCTEeMaTU3alrs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0o01eHne u bubmmoreka [JOK
CcUCTEeMaTU3als 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1eHne u bubmmoreka [JOK

cuCTeEMaTu3alusg 3HaHUN

https://m.edsoo.ru/00ad9cb2
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