MYHULIMNANBHOE
BIOKETHOE
OBLEOBPA30BATEIbHOE
YYPEXIOEHVE ENIbHUHCKAA
CPE[LHAA LUKONA N2 M. K.M.

PAKYTUHA

MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

JenmapramenT CMOJIEHCKOH 00J1aCTH 110 00Pa30BAHUIO U HAYKE

MyHnuuunajabHoe oopasoBanue "EnbHuHCcKuUil paiioH" CMoJIeHCKOH 001aCTH

MBOY Eabaunckas cpeanss mkoJa Ne2 um. K.U. Pakyruna

PACCMOTPEHO YTBEPX/JIEHO

IlencoseT

[Tpotokon Nel ot «29»

aBrycra 2023r.

JIMpeKTOop MIKOIBI

NBanosa I'".H.
[Tpuka3 Nel31 ot «30»
aBrycra 2023r.

PABOYAS [IPOTPAMMA
(ID 854203)

yueOHoro npeaMera «Xumus. ba3oBblii ypoBeHb»

U1 oOygaromuxcs 8 — 9 KiaccoB

r.Eannsa 2023r.



HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO OOIIIEro oOpa3oBaHus, MPECTaBICHHBIX
B O®I'OC OOO, a Ttakke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MTPENoJaBaHus yueOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNnbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu na€T TpeJCTaBICHHE O IENIX, OOIIed CTpaTeruu
o0y4yeHUs, BOCHHUTAHWUS M PA3BUTUS OOYUYAIONIUXCS CPEACTBAMHU y4eOHOrO
nmpeamera, yCTaHABIIUBAET o0s3aTeIbHOE MpeIMETHOE coJiepKaHue,
npeayCMaTpUBAET PACHpPECNICHHEe €ro Mo KjiaccaM U CTPYKTYpUpPOBAaHHE IO
paznenaM M TeMaM MPOTPaMMBbl IO XHMHUHU, OMPEIENSICT KOJWYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH €  Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOro  TpoIlecca, BO3PACTHBIX
ocoOeHHOCTEW OOydYarouuxcs, OMNpeaensieT BO3MOXKHOCTH —IpeaAMeTa  JUIs
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEATEIBbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIePIKAHUS.

3HaHME XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (GpopmMupyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTrUU W 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIIOOATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOHM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KYITbTYphI IUIHOCTH, €€ 001el 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOOUMBIX KaK B
MOBCEJIHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHON JEeATEeIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJI/1a HA €AMHCTBO MPUPOJIbI U YETOBEKA, SIBJSIETCSI OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUST B OOYyYEHHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkK€eHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOUIMMUCS CHCTEMBbI TEPBOHAYAIBHBIX TMOHATHH XWUMHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaepikaHue CKIIAJbIBAETCS U3 CHCTEMBbI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTHUYECKOW JUCCOLMAIMKM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUSA pACCMATPUBAIOTCS HAa OCHOBE SMIUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpYyromMy, BBHINONHASA (DYHKIUM OOBSICHEHUS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl MO XUMHHU  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MIPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU NPOUCXOAUT C IPHUBICUCHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMeToB: «OKpyX alomuil MUp,
«buonorus. 5-7 knacce» u «Pu3zmnka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOTO U3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHMM CHUCTEMBbI XUMHUUYECKHX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX MOJOKECHHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapaKTepa, fA3blKa HayKH, B



MPUOOIIICHNM K HAyYHBIM METOJaM IIO3HAHWS TP HW3YYCHUU BEIIECTB U
XUMHYECKUX peaKiuii, B POPMUPOBAHUN W PA3BUTHH MTO3HABATCIHHBIX YMCHHH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENBHON U y4eOHO-HCCIEI0BATENHCKON
JesITeTbHOCTH, OCBOCHHWM TMpaBUJI O€30MacHOTO OOpallleHHsi C BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe IIeTH, KaK:

— (¢opMupoBaHHE WHTEIUICKTYyadbHO pA3BUTON IJIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CIIOCOOHO a1anTUPOBATHCS K OBICTPO MEHSIOIINMCSI YCIOBUSM KU3HU;

— HampaBIIEHHOCTh OOYYeHHs Ha CHCTEMaTHYeCKOoe MPHOOIICHUE
O0yJaloNIMXcs K CaMOCTOSTENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJIaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— oOecrnieueHre yCIOBUM, CIIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMN), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0o MUpa, HCMOJb3Yysd 3HAHUS U OMbBIT, MOJYYCHHbIE MPU H3YUYCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZOBOU JAEATEIBHOCTH;

— ¢opMupoBaHue y O0OYyYalOIIUXCS TYMaHHCTUYECKHX OTHOUICHUH,
NOHUMAHHUS TEHHOCTH XHMHYECKMX 3HAHUU [JI1 BBIPAOOTKH OSKOJIOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CMOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUis M HAMPaBICHHOCTH JATbHEHUIIETO
00yJeHUSI.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHs] XMMHH Ha YypPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, cocTaBisaeT 136 yacos: B 8 kiiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. Pu3MUECKHE CBOMCTBA BELIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYyJIbl. XUMHUUECKUEe 3JieMeHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BeleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHOcuTeNnbHAS MOJICKYJISIpHAas Macca. MaccoBas 10151 XUMUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Moisb. MossipHas macca. B3auMocBsI3b KOJIMUECTRA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

@u3NUecKne U XMMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BeHIecTB. XUMHUYecKkue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEHOU MPOBOJIOKH, B3AUMOJICHCTBUE MeJIa C KUCJIOTOM) SBJICHUM, HAOIIOICHUE U
ONMCaHUE TMPU3HAKOB MPOTEKAaHMS XUMUUYECKUX pEaKUMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHUEe THIPOKCUAA
mean (I1) mpu HarpeBaHuu, B3aUMOICHCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3elIeHUs CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpoBaHUE,
BBIIApUBAHUE, NTUCTUWUIAIMUS, XpoMaTorpadus, MPOBEJICHIE OYNUCTKUA IMOBAPECHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJENIeH MOJIEKY
(1rapocTepKHEBBIX).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT U MPOCTOE
BellecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. llpumenenune kucnopoaa. CrocoObl



MOJIYYeHHs] KUCJIopoAa B Ja0OpaTOpud M MNPOMBIILIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHJIOTEPMHUYECKHE pEaKUMH. TOIIMBO: Yroib M MeETaH. 3arpsA3HCHHE
BO3/1yXa, yCUJICHHE apHUKOBOTO 3¢ (deKra, pa3pylieHrue 030HOBOTO CIIOs.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHEHHUSIM.

dusnueckue cBoWcTBa BOAbl. Boxga kak pactBoputenb.  PacTBopbLI
HachlieHHble 1 HEHACHIILIEHHBIE PAacTBOpbl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEUIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BO/Abl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoOJie U B KU3HU 4yenoBeKa. KpyroBopot Boabl B IPUPO/IE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanuss neoprannueckux coenuHenuit. Okcunbl. Knaccuduxanus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. @Duznyeckue M XUMHUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

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

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

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJEIICHNE COACPKAHNUS KACIOPOJa B BO3YXE, MOJIyYECHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpeKpameHnsi ropeHust (Mmokapa), O3HAKOMJIEHHE C oOpasllaMH OKCHIIOB |
OMMCAHWE WX CBOWCTB, IOJY4YeHUE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCTIOJIB30BaHUE BHUJICOMATEPUAIOB), HaOMOIeHHEe 00pa3IoB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHMS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatprieM ©  KaiublieM) (BO3MOXXHO  HMCIIOJb30BaHUE  BUACOMATEPHUAJIOB),



UCCJEI0BAHUE O0pa3OB HEOPraHMYECKUX BEUIECTB Pa3jIMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (1) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METaUIaMH, PEaKIU{ HEeUTpaau3aluu, MOJYyYEeHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'0 MeETajula JPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTANBHBIX 3a/lad no TeMe «BakHelnne KIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U MIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yroT aM(pOTepHbIE OKCHIBI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepuonnueckoit cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUM CMBICIT MOPSAKOBOIO HOMEpa, HOMEPOB IIEpUOAA WU
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
ITepuonnueckoit cucremsl [[. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoit cucrteme 1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
AJIEMEHTOB I pa3BUTHS Hayku W mpaktuku. JI. WM. MenneneeB — y4€Hbld U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
IIporecchl okucneHus u BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIHI
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U TOHSITUM, SIBISIOMINXCS CUCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KiIaccupuKalusa, MNepPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
W30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMUMUYECKUX JIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATYpa HEOPTraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAS CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi M0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETIEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKlM, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHaTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiuax. [IoHATHe 0 TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTHe 0 XuMHUeckoM paBHOBecuU. DaKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKuu. CocraBneHnue ypaBHEHU



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX pPEAKIUMA € HCMOOJb30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. YcnoBus MpOTEKaHUsS peakiuii HOHHOTO OOMEeHa,
IIOJIHBIE W COKpAIIEHHBbIE HOHHBIC YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMW U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJJIOB M HEeMeTaUioB (rpadura u anMasa), CIOXKHBIX BEIIECTB
(x;mopua HaTpuUs), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUH
OT BO3JEHUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIICKTPOMPOBOIHOCTU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJoYed U  CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpa3oBanue ocajaka, BbIIEJICHHUE Tas3a, oOOpa3oBaHUWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX  pEaKUUU
(ropeHue, peakuuu pasjoKeHHs, COSIUHEHUS), pACllO3HABAHNE HEOPTaHUYECKHUX
BCIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKUM HAa  HWOHBI, peEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHWYECKHE CBOMCTBA Ha MpPUMEpPE  Xjopa
(B3auMoneiiCTBUE € MeETaJJIaMH, HEMETaUlaMu, Iesio4amMu). XJIOPOBOJIOPO/I.
ConsiHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpUMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OPraHM3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTeneHu okucieHus. CTpoeHne u (HU3UYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAUDUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue cBoMcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (Ppu3ndecKkue u
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kuciotra, ¢GU3MYECKUE W XHMHUYECKHME CBOWcTBa (OOmMe Kak
MpEeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIlu,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYYEHUS CEPHOM KHUCIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapaktepuctuka 3iaeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, paclpoCTpaHEHUE B MPUPOJE,
¢u3znueckre U XuMu4yeckue cBoiicTBa. Kpyrosopot azora B mpupoae. AMMHUak, €ro
¢u3znueckre 1 XMMUYECKUE CBOMCTBA, MOTyYeHue U npuMenenue. Coau aMMOHUS,
ux pU3NUECKHe U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHHUS. A30THas KUCIOTa, €€ MojJy4yeHue, (PU3nyeckue M XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpeACTaBUTENs KJacca KHUCIOT U crneuuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HeHHE OKPYKaIOIIel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
altoTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTEMEHU  OKHUCJICHUS.  YIIepoja,  aUIOTPOIHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHUEe MpPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T100ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONK, UX (PU3NUEeCKUue U XUMUUYECKHE CBOMCTRBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HWCTOYHHKK YTIEBOAOPOAOB (yroyib, TMPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OC€H3MH), UX POJIb B OBITY W MPOMBIIICHHOCTH.
[TorsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: XKUpaX, OelKax, yrieBojgax — U uX
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHHE U
npumeHenue. CoenuHEeHHMs KpeMHHs B npuponae. OOmime mnpenacraBieHus o0
okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIUIEHHOCTH. BakHellue CTpouTEeIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

u3yuyeHrue oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajloreHOoB M WX COCAWHEHHUM (BO3MOXKHO MCIOJIb30BAHUE BUJIEOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl © €€  coeAUMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cynbdar-
WOH W HaOJIOJcHUE TpU3HAKa €€ MpOTeKaHWs, O3HAKOMJIEHHE C (PU3MUEeCKUMHU
cBOMcTBaMHU a3zora, ¢ochopa W WX COCAUMHEHUU (BO3MOXXHO WCIIOJIB30BAHHE
BUJIEOMATEepUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS U (PocdaT-uOH U U3yUYEHUE MPHU3HAKOB
UX MPOTEKaHUs1, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOU KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aicopOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MOJTydyeHUue, cOOMpaHue, pacrio3HaBaHUE U W3yUEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYeCTBEHHBIX peakiuii Ha KapOoHAT H
CWIMKAT-UOHBl W HW3yYE€HHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3a71a4 o Teme «BakHelIe HeMETaJIbl M UX COSTUHEHUS ).

MeTanibl M UX COeITMHEHUS

OO0mast XxapakTePUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pem€rka.  DIEKTPOXUMHUYECKUH  psif
HaMpsHKeHU MeTamnoB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rme
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[[lenounble MeTawibl: noJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJICHUE B IMPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u



TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHtoB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HAaXO0XJI€HUE B IIpupoje. PU3NUECKue U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. Baxuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBLI U conn xenesa (I1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C o00pa3llaMd METAJIOB W CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YJIbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJIECUCTBHUS OKCHIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCJIEJOBAaHNUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS Kelie3a B KUCIOPOJE
(BO3MOKHO  HCMOJB30BAaHUE  BUJAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHWs, KajlbLHWs, alFOMUHUA, LIUHKA, JKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U ONMKCAHKE MIPOILIECCOB OKPAIIMBAHMUS
IUITAMEHW HMOHAMM HATpus, Kaiuusg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y THIPOKCUJA [IMHKA, PEIICHHE DKCIIEPUMEHTAJIbHBIX 3a/Ja4 110 TeMe «BakHeumue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesbHas AOMyCTHMAast
KOHIIeHTpaius Beulects, nainee — [1JIK). Ponp xumMuu B pemieHnn 3K0JIOrM4ecKux
mpooIeMm.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHBIC
MaTepuarbl).

Mexcnpeomemunle cea3u



Peanuzanmst MeXIpeIMETHBIX CBS3€H NMPU HM3YYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SIBISTIONTUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCUu(UKAIUA, TEPUOIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTtepusi, aTOM, DOJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIU],
W30TOIBI, PaJMOAKTUBHOCTH, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
pemiéTka, CIUiaBbl, (PU3WYCCKHUE BEIMYHMHBI, CAMHHIIBI U3MEPEHUS, KOCMHUYECKOC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, IbIxaHue, Owocdepa, IKOCHUCTEMa, MHHEpaIbHBIC
yJI0OpEHHUsI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rumpochepa, MHUHEpadbl, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJACHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paclIpeHue OMbITa IeSITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcCJeJHuI0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0O0IIEeCTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOU HWH(MOpManueil o
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JPyrux  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Yy4eOHOM JesATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE MW TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYNKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIIOLINE
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHWHBI MHpA, TPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

MHTEpPEC K OOYYEHHIO M TO3HAHWIO, JHOOO3HATENBHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEeSATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH M YPOBHsSI OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHUE IIEHHOCTH KHW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 37I0pPOBBIM 00pa3 >KU3HU, OCO3HAHME IMOCIEICTBUI U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPECHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS :

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yyibTaTaM TPYAOBOM ACATEILHOCTH, B TOM YHCIIEC Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHMBUIYaJIbHON TPACKTOPUH MPOJOJDKEHHS 00pa30BaHUs C YUYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH I1€JeCO00pa3HOe OTHOIICHWE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUE [IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMII 0€30MaCHOTO MOBEACHUS TP padoTe C BEIECTBAMHU, A TAK)KE B CUTYAIUsX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTel UX pEeIlIeHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B TTO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PECHUSI OOIICHAYYHbIE TOHATUS (3aKOH, Teopus,
MPUHIIKII, TUTIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYToe.), KOTOPhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0O€CneuynBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTUMH TMOHSITHSMHU), UCIOJIH30BATh
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMy — MpHU PElIeHUH Yy4eOHO-TT03HAaBATENbHBIX 3aa4, ¢ YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pU30BaTh CYIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B Kay€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJOM IpoIllecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATH OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAITHIO
Pa3IUYHBIX BUJOB U (OpPM MpE/ICTaBICHUS, MOTYy4aeMyl0 U3 pa3HbIX HCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHUS, CIPaBOYHBIC
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh Pa3IMYHbIE METOJbl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  MCMOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B Xoie auanora W (Wiau) JHUCKYCCUU) TIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHBIE  pe3yjbTaThl  IO3HABATEILHOM
NEATEIbHOCTA B YCTHBIX M IIMCBMEHHBIX TEKCTaxX; JeJlaTb MPEe3eHTalUI0
PE3YJIbTATOB BBIMIOJHEHUS XUMHUUYECKOT0 IKCIepUMeHTa (1abopaTopHOro OIbITA,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJIeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHHBepCaJlbHbIe Y4eOHbIE 1elCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
MO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTABIATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUU C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOLIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENbHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro HHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOyuenus B 8 ki1acce npeaMeTHbIe pe3yJIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCJIMHECHUSA, PEAKUMH PA3JIOKEHUS, PEAKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHAs KOBAaJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(MpoLEHTHAs! KOHLIEHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENATh BAJIEHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMmynaMm, BHI XHUMHYECKOW CBs3W (KOBaJICHTHass M HOHHAs) B
HEOPraHUYECKUX COCIUHECHUSAX;

e packpbeiBaTh cMblchn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX MOJIOKEeHUsA B llepmommueckoit cucreme,
3aKOHOB COXPAHEHHS MAcChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIAPHOTO YUEHHUsI, 3aKOHA ABOTraapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIN4aTh IMOHITUSA «TJIABHAA
noarpynna (A-rpymnma)» u «mnodounas noarpymnmna (b-rpymnmna)», Maneie u
OoJIbIllIMEe TEPHUOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPbIE HMEIOTCS B
tabnuie «llepuonmueckas cucrema xumuyeckux osnemento J[. .
MengeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCIO 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOIIUX B PEaKIIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasi OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPDHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmylie
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHSATh OCHOBHBIE OINEpaIliy MBICIUTEIIBHON JESATEIBHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIO,
BBISIBICHUE IMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METOJbI
No3HaHUsI — HaOI0/IeHne, H3MEpEeHUE, MOCIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJaM  IOJb30BAHUS ~ XUMHUYECKOM  mocynoil |
1a0opaTopHBIM 00OpYAOBAaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OIPEACIEHHON MACCOBOM JI0JIEM PacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoHy oOyuenus B 9 kij1acce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHITHH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCJICHHUSI, XUMUYECKasi peakius, XUMU4IecKas CBsi3b, TEILIOBOM 3(PdeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IUCCOLMALMS, PEaAKIMU HOHHOTO
oOMeHa, KaTaJu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTAHOBJICHHE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
MeTaJUIM4ecKasi), KpUCTaUIMYecKas peumi€Tka, KOppo3us METalljIoB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKUuuH, NPEeAEIbHO JIOMyCTUMAs
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJIacCy COEIUHEHUN 1Mo ¢opMyrnaMm, BUJ XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3apsi]l MOHA MO0 XMMHUYECKOU (hopMmyIe, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro NOHUMAHME: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth MOHSATUS «rJaBHas noxarpymnmna (A-rpynma)» U «noOodHas
noarpynmna (b-rpynma)», Mameie U OOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabimie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsja  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue UX 1O DOJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTU B U3MEHECHUM CBOMCTB 3JIEMEHTOB M UX COCAWHECHUU B
peaenax MajiblX NEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (MO YUCIAY M COCTaBy Y4YacTBYIOUIMX B PEAKIIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMUE W CrenuUUecKrue XUMUYECKHE
CBOWMCTBA MPOCTBIX M CIOXHBIX BELIECTB, MOATBEPKAAs OIKHCAHUE
MpUMEPAMU MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPAaBHEHHSI DBJIEKTPOJUTUYECKOM JHUCCOLMALNMN  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca STUX PEaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX IMPEBPAIICHUA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHBIM O0OpYIOBAaHUEM, a TakKe IMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSMH TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH, MOATBEPKIAIONIME  KAYeCTBEHHBI  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIC OTEPAIMi MBICIUTEIFHON ACSTEIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IlIeHHe, CHUCTEeMaTH3allMi0, BBHISBICHHE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YCHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HAOJIIO/ICHNE, W3MEpPEHUE, MOJEIUPOBAHHE, IKCIEPUMEHT (peasbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KNIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (pPOBbBIE)
n/n TeM MPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTEeCTBO3HAHUS U 5 9 bubmmoreka [{OK
MPAKTUYECKOUN ACATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
peakuuu https://m.edso00.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazpnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumnueckux 3jaemMenToB JI. U. MenneseeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [JOK

. 7
31 XUMHUYECKUX AemeHToB /l. U. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Bubmorexa [IOK
) KHCITUTCILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
p 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEeHue u yriay6ienre 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obumpe cBOHCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COEIUHEHUS 16 httos://m. eds0o.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B Bexa 3 bubmmoreka [IOK
' CILIECTBA M MATCPHAIIBL B AKHSHI 9E10 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 06 BheMS 3 bu6moreka [IOK
C3CPBHOC BP https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa [IOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas pabota Ne 1 «[Ipasuia
paboTHl B TaOOPATOPUU U TIPUEMBI bubmuorexa [JOK
3 1 1
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMecr. CriocoObl bubmuorexa [JOK
4 . 1
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK
a N pHMEp https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bu6mmoreka [JOK
6 ATOMBI H MOTICKYJIbI L https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U crnoXXHBIE BElleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
umiieckas Gpopmyna. Barentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JIEMEHTOB
OTHOcCUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemecra. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edso0.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHUSAM XUMHUYCCKUX Bubmmorexa [IOK
B . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorexa HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTposnpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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npocroe BeecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa HOK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIILJICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHITHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];OS . a, CIToCOOBI c)ero bubmorexa OK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa Bubmmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ffod4ddo
28 du3ndecKknue U XMMHUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenne Bogopoaa https://m.edsoo.ru/ffod4ddo
29 [ToHsTHE O KHCIIOTAX U COJISAX bubmorera [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOpoaa B bubnunoreka [JOK
J1a00paTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o teme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYECTBa

33 BEIIIECTBA Ia3a [0 €r0 U3BECTHOM bubmmorexa [TOK

. Y https.//m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brrunciienus 006MOB ra3os 10

34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa [TOK
P .. P . https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B

35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIe

37 M HEHACKIIIIEHHBIE pacTBOPHL. MaccoBas bubmorexa HOK

m P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 mo Teme

38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KontponbHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bomoposa. Bona» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, Kiaccudukaius, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, KIaccuuKaius, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorexa [TOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOJCTBa
[IpakTuueckas pabota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bu6moreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001Ienre U cUcTEMAaTH3alis 3HAHUH
B 1 https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOMBITKH KIacCUPUKAIIIH
51 XUMHAYECKUX JIIEMEHTOB. [loHsTHE O bubmnorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 [lepuoanueckas cucTeMa XUMHYECKUX bubmotera [JOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

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

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue IeKTPOHHBIX 000JI09eK
95 aToMOB 3JiIeMeHTOB [lepuoanueckoit bubmorexa HOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3aKoHa s
57 pa3BuTHA HayKu U npaktuku. /. 1. bubnuoreka [IOK
MenneneeB — y4€HBIH, Me1aror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
DIIEKTPOOTPUIIATETHLHOCTh aTOMOB bubnuoreka [IOK
58
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CTeIIeHE OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIIUTENU U BOCCTAHOBUTENH bubmmorexa [TOK
https://m.edso0.ru/00adb076
65 KonTtposnpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

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

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00adh33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PezepBubiit ypok. O600mICHNE U 1 bubmorexa [IOK
CHUCTEeMaTH3alns 3HAHUI https://m.edso0.ru/ff0d61c6
OBIIEE KOJIJMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /l. U. https://m.edsoo.ru/00adb59e
MenpneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 «IToBTOpeHue U yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus xuMmuaeckux 1 bubnuoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [IOK
PEAKIIH. https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaAKIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOUTHYECKON
10 muccormmanmu. CUIIbHBIE 1 CiIa0bIe bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [JOK
¥p peakit https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHUH B CBETE MPEACTABJIEHUN bubmorexa [IOK
pvﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOITHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
ped . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAIIIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0o00IIeHNE B CHCTEMAaTH3aIIH bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmaorexa HOK
p https://m.edsoo.ru/00addbfa
3a71auy
Kontponsnas pabora No2 mo teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALIUI Eubmiorexa TOK
P A HHATLHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 Xnﬁnqecfne CBl(j)I\/'ICTBa Ha IIpUMeEpE Eubmiorexa ITOK
P P https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposonopoa. CossiHast KMUCIIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

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

MIPUMECHCHHE
[IpakTtuyeckas padora Ne 2 o teme
20 «ConsHasg KUCIIOTa, XJIOPUIBI bubnmorexa LOK
b MIOPHARL https://m.edsoo.ru/00ade348
W3YYCHUE UX CBOKCTBY
Berurcnenus o ypaBHEHUSM
21 XUMHYECKUX PEaKIIHid, eCITH OJHH U3 brbmmorexa [TOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJITOTpOTTHBIE MOTU(UKAIIUNA CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
24 .
(buznueckue 1 XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3HYecKre 1 XUMUYECKHUE CBOKCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHNE
B IIpHUpoJe, pu3ndecKue u
XMMHUYECKUE CBOWCTBA

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

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHE CBOMCTBA, MOTYYEHUE U brbmmorexa OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
. i St https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHre HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubmmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(l)I/II)SI/I(q\e/:)CKI/Ie u Bubmmorexa [JOK

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

34 KaueCcTBe MUHEPAIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHE B

35 npu I(j e gmﬂzecxie U XUMHYECKHE bubmorexa HOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHAsI KUCOTA U €€ COJIU brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[IpakTtuyeckas padora Ne 4 o Teme
"[lonydeHue yriekucioro rasa. bubnuorexa [JOK

38
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHNYECKUX BEIECTBAX KaK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coeguHeHus bubmmorexa [OK
P https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

A1 SKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KontponbHas padota Ne3 o teme

42 «Baxueime HeMeTauIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX
AJIEMEHTOB — METaJIOB.

43 Metannuueckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYECKast https://m.edsoo.ru/00ae103e
pemérka. GU3MYecKre CBOMCTBA
METAaJJIOB
XUMHUYECKHE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN PsifL

HaHpH)KeHPII’I MCTAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
MmetauioB. CruiaBel. Beruucienus no

45 aBHEHUSIM XUMHYECKUX PEaKITuH bubmmorera [TOK
P PCAKUIH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKUT
MIPUMECH
46 IlouaTue o KOppO3UU METAJIJIOB bubmorexa HOK
pp https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47
Llenotrere MeTans! https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael5e8
50 Bakneiimme coeTMHEHUS KalIbIUs bubmorera [JOK
g i https://m.edso0.ru/00ael5e8
51 O0001IeHNe U cCUCTEMATU3 AL
3HAHHI
JKEcTKOoCTh BOJBI M CIIOCOOBI €& bubnuoreka [JOK
52
yCTpaHEHUsI https://m.edso0.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "JKécTKoCTh BOABI M METOIEI €€ bubmiorexa LHOK
; 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubnuoreka [JOK
54 An %
FOMHHHHI https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCHIA U bubnunoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcugpl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe 1 CUCTEMAaTH3AIUS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
JKCIIEpUMEHTAIIBHBIX 331a4 10 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJlTbl U UX https://m.edso00.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUM, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0o.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOYKTA
peakuuu
61 O0001IeHre U cUCTEMATU3ALIHS
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuansl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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cUCTeEMaTHU3alus 3HaHUN

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

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEeMAaTH3aIis 3HaHUH

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

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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