MHUHHUCTEPCTBO IMPOCBEIEHUA POCCUNCKON ®EJNEPAIIUA
Komurer o0pazoBaHusi, HAYKH U MOJIOAEKHOM moauTHKH BoJsirorpaackoi
o01acTn

aIMUHUCTPANIAA KoTeIbHUKOBCKOI0 MYHHMIHUIIAJIBHOI'0 paﬁOHa

MKOY Bepxne-f16.10uenckas OIL

YTBEPXJIEHO
Jupekrop

CepnoOunieBa JI. .
[Tpuka3 Ne 48 ot «28»
08.2024 r.

PABOYASI [TIPOTPAMMA
(ID 3338698)

yueOHoro npeamera «Xumusi. bazoBblii ypoBeHb»

u1st ooydaromuxcs 8 — 9 kiaccoB

x.BepxHesiosiounnlii 2024



HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHUNH K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHus, MPEACTaBICHHBIX
B O®I'OC OOO, a Takxe Ha OCHOBE (QeaepanbHOl paboueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHUEMIUHU MpenogaBaHusi yueOHOTo npeamera « XuMus»
B 00pasoBarenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma 1o XuMuM [Na€T MpEACTaBICHUE O LENsAX, oOIleH cTpaTeruu
oOy4eHHMs, BOCIHMTAHMS M Ppa3BUTUA OOYYAIOLIMXCS CpPEICTBAMHU Yy4eOHOTro
npeaMeTa, yCTaHABIMBAeT  00s3aTeIbHOE  MPEIMETHOE coJiep>KaHue,
MpeaycMaTpUBaeT paclpeielieHne €ero o KilaccaM W CTPYKTYPUPOBAaHHUE TIO
paszzienaM M TeMaM NpPOrpaMMbl 1O XUMHH, ONpPENEseT KOJIUYECTBEHHBIE W
KaueCTBEHHbIE XapaKTePUCTUKH coJiep KaHus, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XUMHH C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM y4yeOHOro mpolecca, BO3PaCTHBIX
ocoOeHHOCTe OoOydJaromuxcsi, OmnpenesisseT BO3MOKHOCTA —MpeaMera  JUisd
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTellbHOU
MporpamMMbl HaA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a TakKe TPeOOBaHMM K
pe3ynbTataMm oOy4eHHs] XUMUU Ha YPOBHE 1eel u3ydeHus MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENbHON JEATENBHOCTH OOYYaroIIerocsi Mo OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHMEe XHMHH CIIY)KUT OCHOBOM Juisi (OpPMHpPOBAHUS MHPOBO33PEHHUS
oOy4aroIerocsi, €ro MnpeAcTaBICHU O MaTepuaIbHOM €IMHCTBE MHUPA, BaXKHYIO
poJib UrparoT (popMuUpyeMble XUMHUEH MPEICTaBICHUS O B3aMMOIPEBPALIECHUAX
HHEPTrUUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHIeHUs TI00anbHBIX
npo0ieM yCTOMYMBOIO pPa3BUTHUS UYEJOBEYECTBA — CHIPHEBOM, ISHEPreTUYECKOH,
MUIIEBOM U SKOJOTUYECKON 6e30MacHOCTH, MPOOIEM 31paBOOXPAHECHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peajiM3alldd  BO3MOXXHOCTEW  JJII  CaMOpPa3BUTUS |
bopMHUpOBaHUs KYJIBTYPbI JINYHOCTH, €€ 0011el U PYHKIIMOHATIbHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (popMUpOBaHHE MBIIUICHHUS U TBOPYECKHX CIOCOOHOCTEM
oOy4Yarommxcs, HaBBIKOB HX CaMOCTOSITENbHOW  y4yeOHOW JIeSITeNbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEAHEBHOM )XKM3HU, TaK U B MPO(PEeCcCHOHATIbHOMN JESITeIbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOIO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3I HA €AMHCTBO MPUPOJIbl U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYarouInuxcs;



criocoOCTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlaHHbIE HampaBlICHHS B OOYYCHUU XUMUHM OOECIEUUBAIOTCS CIEIU(PUKON
colep)KaHMsi ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISETCS  MeJaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HayKU XUMUHM Ha OMPEACIEHHOM dTare e
Pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOUTUMHUCS CHCTEMBbI TMEPBOHAYAIBHBIX TMOHATHNH XUMHUH, OCHOB
HEOPraHMYECKOM XUMHH W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITHH
OPraHUYECKOU XUMHUHU.

CtpykTypa coiepkaHHusl MPOrpaMMbl MO XUMHHU c(hopMHUpOBaHa HAa OCHOBE
CHUCTEMHOro moaxoja k e€¢ mizydeHuto. CojaepkaHue CKJIAIbIBAETCS U3 CUCTEMBI
MOHATHH 0 XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI IOHATHI 0 XUMHYECKOU
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIUITY
MOCJIEI0OBATEILHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETHUUYECKHUX MPE/ICTaBICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISPHOTO YY€HUSI KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akona /Jl. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUEHHUsI O CTPOEHUU aTOMa U XUMHYECKOH CBSI3H;

— TpeAcTaBiICHUN 00 DIIEKTPOJUTHUUECKON JMCCOIMAIlUU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA pacCMATPHUBAIOTCS HAa OCHOBE OSMIUPHYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (D)aKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJHOTO
YpOBHS K JPyroMy, BBINOJHSS (YHKIIUA OOBSICHEHHs] M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTHYECKOTO MPUMEHEHHUS W TOJTYYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHH  CIOCOOCTBYeT  (OpMHUpPOBAHUIO
MPECTABICHUS] O XUMUYECKON COCTABIISAIONICH HAyYHOW KapTUHBI MUpPa B JIOTHUKE
e€ CHUCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHUsSI B Hayke. M3ydeHune XUMHHU MPOUCXOAMWT C TMPUBJICUCHHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeaAMeToB. «OKpYXKaIUi MUP»,
«buonorus. 5-7 xnaccer» u «Pusuka. 7 Kiace».

[Ipy wu3yyeHUH XUMUU TPOUCXOIUT (HOPMUPOBAHHE 3HAHUM OCHOB
XUMUYECKOM HAyKH KaK O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIESATETLHOCTH YEJIOBEKa M KakK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIbTYPBHI.
3agaya ydyeOHOro mpeaMera COCTOUT B (OPMHUPOBAHUU CHCTEMBl XHMHUYECKHX
3HAaHUN — Ba)KHEHUIIUX (DAKTOB, MOHSATUM, 3aKOHOB M TEOPETUUECKUX MOJOKEHUH,
JOCTYIHBIX OOOOIIEHN MHPOBO33PEHUYECKOr0 XapaKTepa, s3blka HayKd, B



NPUOOIICHMM K HAyYHBIM METOJaM II03HAHWS TIPH HW3YYCHUW BEIIECTB U
XUMHYECKUX peaKiuii, B JOPMUPOBAHUN U PA3BUTHH MO3HABATEIBHBIX YMCHUN U
WX TIPUMCHECHHWHW B Y4YCOHO-IIO3HABATEIILHOH ¥  y4eOHO-MCCIIeI0BATEIBCKON
JCATEIBPHOCTH, OCBOCHHUU TpaBWiI Oe30MacHOro oOpalieHus ¢ BEIICCTBAaMHU B
MOBCEIHEBHOM KU3HU.

[Tpr M3y4eHUM XMMHHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMS BaKHOEC
3HaYCHWE IPUOOPEIIN TaKKE IEJH, KaK:

— (GOpMHpPOBAHHE WHTCIUICKTYaIbHO pPa3BUTOW JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY IPUHATHIO PCIICHUH,
CIIOCOOHOM aIalTUPOBATECS K OBICTPO MEHSIOIIUMCS YCIIOBHUSAM JKH3HU;

—  HampaBJICHHOCTh OOYYCHHMS HAa CHCTEMAaTHYeCKOe IPHOOIICHHE
oOy4JaroIMXCcs K CaMOCTOSTSIBHOW TO3HABATEIBLHON CATCIBPHOCTH, HAYYHBIM
METOJIaM TIO3HaHUs, (HOPMHPYIONIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yClIOBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yYAOIIMMUCS
OIBITA Pa3HOOOPA3HOUW NEATETLHOCTH, IMO3HAHHWS M CaMOITO3HAHUS, KITFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), MMEIOIIMX YHHBEpPCAIbHOE 3HAYCHHE JIJIs
Pa3IUYHBIX BUOB JICITEILHOCTH,

— (¢dopmupoBaHre o0OmIeH (YHKIMOHAIBLHOM ¥ E€CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM 4YHCJIE YMCHUH OOBSACHATH W OIICHUBATH SIBJICHHS
OKPYXAIOIIEro MHpa, MCIOJb3YysS 3HAHUS W OIBIT, MOJYYCHHBIC MPH H3YUCHHUH
XHMHH, TIPUMEHITh HMX TPH pEIICHUU Mpo0JeM B IOBCEAHEBHON >KM3HU U
TPYIOBOH €SI TEILHOCTH,

— (QopMupoBaHHE Yy O0OYyYalOMUXCS TYMaHUCTUYECKHX OTHOIICHUH,
MOHMMAaHUS IIEHHOCTH XUMHUYECCKUX 3HAHWA JJI1 BBIPAOOTKH 3KOJIOTHUYECKHU
I1EeJIeCO00Pa3HOr0 TOBEJICHUS B OBITY M TPYAOBOH JEATCIBHOCTH B IEIAX
COXPaHCHHMS CBOCTO 37I0POBbS M OKPYKAFOIICH MPUPOTHOMN CPEIbI;

—pa3BUTHE MOTHBAIlMM K OOYYCHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYSCKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQUIS M HANPaBICHHOCTH JaJbHEHUIIETO
oOy4eHwusl.

OOmee 4YMCIIO YacoB, OTBEACHHBIX JJIA HW3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOI0 0011er0 00pa3oBanusi, coctaiseT 136 yacos: B 8 kimacce — 68 yacos (2
yaca B He/lenn), B 9 kiaacce — 68 yacos (2 yaca B HEZEIIO).



COIEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayanbHbIe XMMUYECKHE OHATHS

IIpenmer xumuu. Posib XMMHUM B )KU3HU 4YesioBeKa. XUMHUs B CUCTEME HayK.
Tena u BemecrBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETATHOE COCTOSIHUE
BemecTB. llonsAaTe 0 mMeronax 1mo3HaHus B XMMUU. UHCTBIE BELIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE HJIEMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpoCThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass QopMyna. BaneHTHOCTh aTOMOB XMMHYECKHUX 3JEMEHTOB.
3aKOH TIIOCTOSHCTBAa cocTaBa BewlecTB. (OTHOCHUTENBHas aTOMHas Macca.
OTtHocuTenbHas MOJIEKYJSIpHAs Macca. MaccoBasi 101 XMMUYECKOrO JJIEMEHTA B
COCMHECHUMU.

KonnuectBo BemectBa. Moib. MonsipHas macca. B3auMocCBs3b KOJIMUECTBA,
Macchl M 4YHUCJIA CTPYKTYpPHBIX €AMHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTUHECHUM.

Pu3nyeckue U XMMUYECKUE sBICHUs. XUMUYECKasl peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHMs] MacChl BEIECTB. XUMHUeckue ypaBHeHus. Kiaccudukanums
XAMUYECKUX PeakIuil (COeMHEHUs, pa3I0KCHUs, 3aMeIleHuUs, 0OMEHa).

Xumuueckuit IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCyJoi, mpaBuiamMu paboThl B JabopaTopuu U
npuéMaMu oOpalleHus C J1abopaTOPHBIM OOOPYAOBAHMEM, U3YUEHHE U OIHCAHUE
¢u3nyecKkux CBOWCTB 00pa3lloB HEOPraHMYECKUX BEILIECTB, HAOJIIOJCHUE
¢usnveckux (TUIaBJICHHE BOCKA, TasHHUE JIbJa, PACTUPAHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIIUS BOJIbI) U XUMHUUYECKUX (TOPEHUE CBEUH, MPOKATUBAHHE
MEJIHOM TPOBOJIOKH, B3aMMOJICHCTBUE MeJia C KUCJIOTOMN) SIBJICHUM, HAOMIOACHUE U
OIMCAaHKWE TIPU3HAKOB TPOTEKAHUS XMMHUYCCKHX peakuuil (pasjiokeHue caxapa,
B3aMMOJEMCTBUE CEPHON KHUCIIOTHI C XJIOPUIOM Oapusi, pa3iokKeHHe T'MIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoieiicTBHE Kene3a ¢ pactBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3fefieHUs] CMECEH: ¢ NMOMOIIbI0 MAarHuTa, (UIbTPOBaHUE,
BbIIapUBaHUE, NTUCTUWUISAIUS, XpoMaTorpadusi, MpoBEJeHNUE OUYNCTKH MOBAPEHHON
coiny, HaONIOAEHHWE W  ONMCAHHWE  PE3yJbTaTOB  IPOBEIEHUS  OIbITA,
WJUTIOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JaHHUE MOJECIECH MOJIEKYII
(IIapoCTePIKHE BBIX).

BaxHeiue npeacraBuTe/ M HEOPraHMYeCKUX BellecTs

Bo3nyx — cmeck ra3zos. CocrtaB Bo3zayxa. Kucinopon — aneMeHT U IpocToe
BemiecTBo. HaxoxneHnue kuciaopoaa B mnpupojae, (U3MUYECKHEe M XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuabl. [lpumenenue kucinopona. CrocoObl



MOJIy4YeHUsI KUCIOpoJa B JabopaTopuud U MPOMBINUIEHHOCTH. Kpyrosopor
KHCJIOpoia B ipupojie. O30H — auloTpornHas MoAu(puKaIus KUCIopoaa.

TennoBoit 3ghekT XUMUYECKOW peakIuu, TEPMOXUMHUYECKHE YpaBHEHU,
9K30- W DHJOTEPMHUYECKUE peakuuu. TOIIMBO. yrojib M METaH. 3arpsi3HEHUE
BO3/1yXa, yCWICHHE MapHUKOBOTO 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOS.

Bogopon — »snemMeHT u mpocroe BemecTtBo. HaxoxkaeHue Bomoponaa B
npupose, GU3MYECKMEe M XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noxydeHus. Kuciorel u comnu.

MomnsipHbiil 00BEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHECHHSIM.

duznueckue CcBOMCTBA BOAbl. Boma kak pactBoputesib. PacTBOpHI.
Haceimennpsle ¥ HEHACBIIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEUIECTBA B PACTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4desoBeka. KpyroBopoT Boabl B MPUPO/IE.
3arpsi3HeHHUEe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coenuHenuil. Oxcunnl. Kiaccudukarus
OKCHJIOB.  coyieoOpasyiomiie  (OCHOBHBIC, KHCIOTHbIC, aM(OTEpHbIE) W
HecosneoOpaszyromne. HomeHnknatypa oxkcuaoB. DuU3WYECKHME W XUMHUUYECKHE
CBOMCTBa OKCUIOB. [ToryueHne okcuaoB.

OcHoBanus. Knaccudukanuss oOCHOBaHWU: IMIENOYM UM HEPACTBOPUMBIC
ocHoBaHMs. HomeHknatypa ocHoBaHui. PU3MUECKHME U XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonyyeHne ocHOBaHUM.

Kucnortel. Knaccudukanus kucinor. Homenknatypa kucior. dusndeckue u
XUMHUYECKHUE CBOMCTBA KMCIOT. Psajg aktuBHoctu metaminoB H. H. bekerona.
[Tomy4yenue KUCIOT.

Comu. Homenknarypa comneil. @uzndeckue u XUMMUUYECKHE CBOMCTBA COJIEH.
[Tomyuenue couen.

I'eneTnueckas CBA3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCTMHECHU M.

Xumuueckuit IKCnepumenm:

KaYyECTBEHHOE OIPEACICHUE COJEPKAHUS KUCITOPOJa B BO3AYyX€, MOJIYUYEHHUE,
coObupaHue, paclio3HaBaHUE U W3YyYCHHE CBOMCTB KHUCIOpOJa, HAOIIOJCHUE
B3aUMOJICMCTBUS BELIECTB C KHUCIOPOJOM H YCIOBHSL BO3HUKHOBEHHUS WU
npekparieHuss ropeHus (moskapa), O3HAKOMJICHHE C 00paslaMu OKCHIOB U
OMHMCaHWE WX CBOWCTB, IMOJy4YEHHE, COOWpaHUEe, PACIIO3HABAHUE U HU3yUYCHHE
CBOMCTB Bojopona (ropenue), B3ammojeicTBre Bojgopoaa ¢ okcuaom meau (I1)
(BO3MOYKHO HCIIOJIb30BAaHUE BHICOMATEPHANIOB), HAOIOICHHE O0OpA3IOB BEIICCTB
KOJMYeCTBOM 1 MOJb, HCCIEIOBAaHHE OCOOCHHOCTEM pPAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBIIEHUE PACTBOPOB C ONPEACITEHHON
MAacCOBOM JI0JIEM pAaCTBOPEHHOIO BEIIECTBA, B3aUMOICUCTBUE BOJbBI C METAJIAMU
(HatpueM ©  KaibhueM) (BO3MOXKHO  KCIIOJIB30BAaHME  BHJICOMATEPHAIIOB),



HCClieIOBaHUE OOpas3lloOB HEOPTaHMYECKUX BEIIECTB Pa3IUYHBIX  KJIACCOB,
HaOJII0/ICHUE U3MEHEHUSI OKPACKW WHJUKATOPOB B PACTBOPAX KUCIOT W IIEJIOUEH,
uzydenue B3ammojeirictBus okcuma mead (II) ¢ pacTBopom cepHOH KHCIIOTHI,
KUCIIOT C METAUIAaMH, PEAKUUM HEUTpalu3aluu, MOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHMH, BBITECHEHHE OJHOI'0 METAJUIA JIPYTMM K3 pacTBOpa COJIM, PEIICHHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxHehlme KIacchl HEOPTaHUYECKUX
COECIMHEHUI».

Hepuoagnueckuit 3axkoH u Ilepuoamyeckas cucremMa XUMHUYECKHX
aiemenToB JI. U. MengesneeBa. Ctpoenne aTomMoB. XHUMHYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEaKIIUU

[lepBble MOMBITKU KiIacCH(UKAIMK XUMHUUYECKUX dJeMeHTOB. [loHsiTne o
IpyIMIax CXOMHBIX 3JEMEHTOB (IIEIOYHBIC W IIEIOYHO3EMEIbHbIE METaLIb,
raJloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIe 00pa3yoT aM()OTEPHbBIC OKCHIBI
Y TUAPOKCUJIBI.

[Tepuognueckuii 3axkoH. [leprpoanueckas cucreMa XUMHUYECKUX JIEMEHTOB /I,
. Mengeneena. Koporkonepuognas W JJIMHHONEPHUOAHAS bopMBI
[Tepuognueckoit cucrempl xumuueckux snemeHtoB /. M. MenneneeBa. llepuonsl
u rpynmnbl. OU3MYECKUM CMBICT IOPAAKOBOTO HOMEpPA, HOMEpPOB IepuoAa H
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siiep. M3oromnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0ueK aTomMoB TiepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuognueckoir cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MoJIokKeHuIo B [leprnoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIIIAM U IEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUs Hayku W Ipaktuku. J[. M. MenneneeB — y4€HbIM U
rpaKIaHuH.

Xumudeckass cBs3b. KoBaneHTHas (MOJSpHAs W HEMOJsAPHAs) CBA3b.
DIIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBSI3b.

CrerieHb  OKHCJICHUSL. OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHM.
ITpouiecchl OKUCICHUSI U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3yueHHE O0pa3lioB BEHIECTB META/VIOB M HEMETAJUIOB, B3aUMOJCHCTBHE
TUJIPOKCHIA LMHKA C PAacTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOMIUX — MPUMEPBI  OKUCIMUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropeHue, peakiuu pas3IoKEeHUs, COCTUHEHU).

Mesrwcnpeomemmnule céasu



Peanuzanusi MeXNpeAMETHBIX CBSI3€M MpPU HM3y4YeHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHUME KaK OOIIMX €CTeCTBEHHO-HAYUYHbBIX
MOHSATHUM, TAK W MOHATHH, SIBISIOUIUXCS CUCTEMHBIMH JJISI OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAy4YHBIM (DakT, rUIoTe3a, Teopus,
3aKOH, aHalu3, CHUHTe3, Kiaccupukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHUE.

®uznka: MaTepus, aTroM, D>JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHJ,
M30TOIIbI, PAIMOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKHI 3apsll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ras, (pusmyeckue BEIMYMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBHI,
MIOJIE3HBIE UCKOIIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XUMHYeECKas peaKkuus

[lepnonnueckunii 3akoH. [lepuoanyeckasi cucTteMa XUMHUYECKHUX 3JIEMEHTOB /J[.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOJOB, Kalus, KaJIbLUI U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM 3JeMEHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XUMHYECKOW CBSI3U. THIIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBA3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XHUMHUUECKHUE
CBOMCTBA BEIECTB, OTHOCSAIUIMXCA K PpA3JWYHbIM KJaccaM HEOPTraHHYECKUX
COEIMHEHUH, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Krnaccugukaiius XaMUYeCKUX PEaKIvil M0 pa3IudHbIM MTPU3HAKaM (IO YUCITY
UM COCTaBy YYacTBYIOIIMX B PEaKLUMUHU BEHIECTB, MO TEIUIOBOMY 3((deKTy, Mo
M3MEHEHHIO CTETEHEeW OKUCIEHUS XMMHUYECKUX JIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYaCTHIO KaTalau3aTropa). DK30- U SHIAOTEPMUYCCKHE PEAKIIUU, TEPMOXHUMUYCCKHIEC
YpaBHEHHS.

[TonsiTue o ckopoctH xumH4eckoil peakuuu. Ilonstre o0 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHsITHe 0 TOMOre€HHBIX M TeTepOreHHBIX
peakuusax. llonstue o katanuze. [lonsaTue o xumuueckom paBHoBecuu. DakTopHl,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKUuh U IOJ0KEHUE XUMHUUYECKOTO
paBHOBECHS.

OKHUCITUTENBHO-BOCCTAHOBUTENbHBIE  PEaKLUH,  DJIEKTPOHHBIM  OayaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBneHue  ypaBHEHMI



OKHCITUTEIbHO-BOCCTAHOBUTENILHBIX ~ PEAKIMi ¢  HUCIOJIb30BaHUEM  MeETOja
AIIEKTPOHHOTO OalaHca.

Teopust 2IEKTPOTUTHUCCKON AUCCOIUAIIMH. DJICKTPOTUTHI U HEIJIECKTPOJIHTHI.
KarnoHnbl, aHMOHBI. MeXaHHU3M JHCCOIMAIMKM BEIICCTB C Pa3IMYHBIMM BUIAMHU
XHUMHYECKOH cBs3u. CteneHb aucconuanuu. CHUIbHBIC U CIIa0bIe 3JICKTPOJIUTHI.

Peakniun nonHoro oOMeHa. Y cinoBus MPOTEKaHUS PeaKIui HOHHOTO OOMEHa,
MOJIHBIE WM COKpali¢HHbIC HWOHHBIC ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW W COJie B CBET€ TMPEJCTABICHUNH 00 DIICKTPOJIUTHUECKOMN
nucconuanuu. KauecTBeHHBIC peakiini Ha HOHBI. [IoHATHE O THAPOIH3E COJICH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJCNISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHHMYEeCKUX
BEIICCTB — METa/UIOB M HeMeTauioB (rpadura W anmasa), CIIOKHBIX BEIIECTB
(x7opua HaTpHs), UCCIIEOBAHKE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW peakIuu
OT BO3JCHCTBHS PA3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DIECKTPONPOBOIHOCTHU
pacTBOpPOB BEIIECTB, IMpoIlecca JUCCOIMAIIMK KHUCJIOT, IIeJioued U cojiel
(BOBMOKHO  HCIIOJIb30BaHME BHJIEO MaTepUAOB), IPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peaklui  HMOHHOro  OoOMeHa
(oOpazoBaHue oOcajKa, BbIICICHHE Ta3a, o0Opa30BaHHWE BOJIbI), OIBITOB,
WUTIOCTPUPYIONIMUX ~ TPHMEPbl  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  pEaKIUi
(ropeHue, peakiiu Pas3lIoKEeHHs, COCIUHEHHS), Paclo3HaBaHHE HEOPTaHHMUYECKHUX
BEIIECTB C TIOMOIIBIO KAYCCTBEHHBIX pEaKIMii HAa HWOHBI, pEIICHUE
AKCIIEPUMEHTAITBHBIX 337124,

HemeTtansbl 1 UX coeTMHEHUST

OO6mass xapakTepucTHKa TajoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTereHU OKucieHus. CTpoeHHe W (PU3WYECKHUE CBOWCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XWMHUYECKHME CBOWCTBA Ha TMpUMeEpe  XJjopa
(B3aUMOJICHCTBHE C MeETayIaMH, HeMeTaJlslaMH, IIeJIoYaMu). XJIOPOBOIOPO/I.
ConsiHasi KUCIIOTa, XMMHUYECKHE CBOMCTBA, MOJydeHHE, pUMeHeHue. JleicTBue
XJIoOpa ¥ XJIOPOBOJOPOJA Ha OpraHu3M dYesoBeka. BakHeWmme XJIopuabl U UX
HAX0XJCHUE B TIPHPOJIC.

O6mas xapakrtepuctuka 3mneMeHToB VIA-rpynmnbl. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTereHu okucieHus. CTpoeHue M (Pu3nUecKue CBOWUCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAa U CePhbl. AJUIOTPONHBIE MOIU(PUKAIIMN KUCTIOPOa
U cepbl. XuMHUueckue cBoicTBa cepbl. CepoBOJOpOJ, CTpoeHue, (GU3NYECKHe U
XHUMHYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTAaBUTEIM KUCIOTHBIX OKCHIIOB.
CepHast kucloTa, (U3MYSCKHE HM XUMHYECKHe CBoiicTBa (oOmme Kak
NpeACTaBUTENs Kiacca KHCIOT H  crenuduueckue). XWMHUECKHE peakilny,
JeXKaIIMe B OCHOBE IPOMBIIIJIEHHOTO CIoco0a TMOJyYeHUs] CEepPHOM KHUCIIOTHI.
[Ipumenenue cepHoit KucaoThl. CoMM CEpHON KUCIOTHI, KaueCTBEHHAs PEaKIUsl Ha



cynbdar-uon. HaxoxjaeHue cepbl U €€ COCIMHEHHMA B TMpUpoJie. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOLICH Cpebl COCAUHEHHUSIMU Cepbl (KHCIOTHBIC TOMKIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPAIICHUS.

OO6mas xapaktepuctuka 3jaeMeHTOB VA-rpyrrmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENEHH OKHUCIEHUs. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
busnueckne U XuMHuecke cBoiictBa. KpyroBopor azora B mpupoze. AMMUaK, ero
bu3nUecKkre u XMMUYEeCKHUe CBOMCTBA, NoJydeHue u npuMeHenue. Conu aMMOHUS,
ux pu3NUecKre U XMMUYEeCKrue CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMsI. A30THAasl KHCJIOTa, €€ TojydeHue, GU3HYEeCKUe U XUMHYECKUE
cBolicTBa (OOIIME KakK TMPEACTaBUTENs Kilacca KHUCIOT W crenuduyeckue).
Hcnonb3oBaHWEe HUTPATOB M COJIeH aMMOHHMS B KaueCTBE MHUHEpaIbHBIX
ynoopenuii. XMMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpe/ibl COeTMHEHUSIMHU a30Ta
(KMCIIOTHBIC TTOKAM, 3arps3HEHHE BO3JyXa, MOYBbI M Boao&MoB). Docdop,
alnoTponHeie Moaudukauuu ¢ocdopa, GuUMUEeCKUe U XUMUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u hochopHas kuciaora, GU3HIECKUe U XUMUIECKHUE CBONCTBA,
nostyuerue. McnonabszoBanue pochaTtoB B KauyecTBE MUHEPAIbHBIX YI0OpEHUH.

O6mas xapakrtepuctuka 3meMeHToB |VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHble  CTEMEHW  OKHUCJIEHHS.  YTJIEepoA,  aIOTPOIHBIE
MOAM(UKALIUY, PACHPOCTPaHEHHE B TNpUpOAe, (PUINYECKUE U XUMHYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCuabl yriiepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE U MpUMEHEHUe. DKOJOTWYECKHe MpOoOJEeMbl, CBSI3aHHBIE C OKCHIAOM
yoepoaa (IV), rumore3a T00albHOTO TMOTEIUICHUS KJIMMAaTa, I[TapHUKOBBIM
b dexT. YronbHas KucaoTa U €€ coyu, ux (PU3NYECKue U XMMHUYECKUE CBOMCTBA,
nojiydeHue W npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHUYECKUX BEIECTBAX KAK O COSAMHEHUSIX
yriiepoza (MeTaH, 3TaH, 3TUICH, alleTUIICH, 3TaHOJI, TIIUIEPUH, YKCYCHAs KHCIIOTA).
[IpupoaHble HWCTOYHHMKH YIIIeBOAOPOAOB (Yrosib, TPUPOAHBIA Ta3, HE(TH),
NPONYKTHl UX TepepaboTku (OCH3WMH), UX POJb B OBITY M IPOMBIIIICHHOCTH.
[TonsiTue 0 OGMOIOTMYECKHN BAXKHBIX BEUIECTBAX: XKUpax, Oenkax, yrieBojax — U ux
poiM B OKWM3HM 4YeloBeKa. MarepuaqbHOE €IWHCTBO OpPraHUYEeCKUuX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue H XHMHUYECKHE CBOICTBa, TMOJy4YCHHE W
npumeHenue. CoenMHeHHs] KpeMmMHHs B mnpupoje. OOmme npeactaBieHus 00
okcuae kpemuus (IV) um kpemuueBoit kuciote. CHIMKATBI, UX HCIOJIb30BaHHE B
ObITY, B IIPOMBIIUICEHHOCTH. BajkHeline cTpouTenbHblE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, O0eToH, *kene300eToH. [Ipobiempl 6€301macHOr0 MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B OBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0OB HEOPTaHWUYECKUX BEIIECTB, CBOWCTB COJSHOW KUCIIOTHI,
MPOBEJICHNE KAYeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJICHHE TTPU3HAKOB
WX TPOTEKAHUsI, OMBITHI, OTpaxaromuye (U3NYECKUE M XUMHUUYECKHE CBOWCTBA
rajJJoreHOB M HMX COeIuHeHHH (BO3MOXKHO HCIOJIb30BaHHE BHUACOMATEPUATIOB),
O3HAKOMJICHHE C o00pa3lamMi XJOpHA0B (rajJOreHUJ0B), O3HAKOMIICHHE C
obOpasmamu  ceppl M €€  COeOUHCHUSAMH  (BO3MOXHO  HCIOJIb30BaHHUE
BHICOMATEPHAJIOB), HAOIIOIEHNE Tpoliecca OOyIrIIMBaHUs caxapa IMoJ JeHCTBHEM
KOHIIEHTPUPOBAHHOW CEpPHOM  KHUCJIOThI, H3Y4YCHUE XUMHUUYECKHX CBOWICTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJIEHNE KaYeCTBEHHOM peaklnu Ha Ccyiabdar-
MOH W HaOJNIOJieHHWe Mpu3HakKa e€ MPOTeKaHMs, O3HAKOMJICHHE C (U3UYECKUMU
cBOMicTBaMH a3oTa, (ochopa W HX COeIAUHEHHH (BO3MOKHO HCIIOJIb30BAHHUE
BHJICOMATEPHAIOB), 00pa3iaMu a30THBIX U (HOCPOPHBIX yIOOpPEHHH, MOydeHue,
coOupaHue, paclo3HaBaHWE€ M M3YyYCHUE CBOMCTB amMMHUaka, IPOBEJICHHE
Ka4ueCTBEHHBIX pEakiMil Ha MOH aMMOHUS U ¢dochaT-uoOH U U3yYEHUE MPU3HAKOB
MX IPOTEKaHUsI, B3aUMOJICHICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEIBIO
(BO3MOKHO HCITOIb30BaHHE BHICOMAaTEPHAJIOB), M3y4eHUe MoJienen
KPUCTAJIUTMYECKUX PEmETOK anMasza, Trpaduta, ¢yuiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  aJCOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTA3a, MOJIydeHHE, COOMpaHue, pacro3HaBaHUE U H3Y4YeHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJEeHNE KAaUYeCTBEHHBIX pEaKIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYECHWE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMIICHHE C
MPOAYKIMENH CUJIIUKATHOW MPOMBIINUIEHHOCTH, PEIICHUE HKCIEPUMEHTAIBHBIX
3aj1a4 no teMe «BakHeHIne HeMeTaJUIbl U UX COSTUHCHUSI».

MeTaiabl 4 UX COeAMHEHUS

OO6mias xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux mnonoxeHus B llepuoguueckon cucreMe xXumuueckux diemeHToB . .
MenpeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTajuioB. MeTtauindeckas CB3b U
METAJUIMYECKAsT  KPUCTAUIMYECKass  PemeTKa.  DIEKTPOXUMUYECKUN  psij
HarnpspKeHU MeTtaioB. Ousnueckue U XMMUYECKHUE CBOMCTBA MeTaiuioB. OO0mue
criocoObl ToyueHuss MeTauioB. [loHATHE O KOPpPO3WHM METaJUIOB, OCHOBHBIC
CIOCOOBI 3alUThl UX OT Koppo3uu. CraBel (CTalb, YYryH, IIOPaJTIOMHHHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY U MTPOMBIIILJICHHOCTH.

[Ilenounsie MeTauibl: nosiokeHue B Ilepmoanyeckoil cucreMe XMMHUYECKUX
sanemeHToB JI. M. MenpeneeBa, CTpO€HHUE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
dusndeckre ¥ XUMUYECKUE CBOMCTBA (Ha mpumepe HATpus U Kaiaus). OKCUABI U



THIPOKCHIbI HaTpuss W Kajus. [IpuMeHEHHE IIEeJOYHBIX METAUIOB W HX
COCIMHEHUM.

[l{enoyHO3eMenbHbIE METaUIbl MarHuii M KaJblWW: TOJOXCHHE B
[Tepuognueckout cucreMe xumuueckux 3yneMeHToB /. M. MenneneeBa, cTtpoeHue
UX ATOMOB, HaX0KJIeHUE B pupojie. Dusnueckre U XUMHYECKHAE CBOMCTBA MarHUsI
U Kanplimsg. Baxkueitimne coemuHeHuMs Kaiblus (OKCHA, THAPOKCHI, COJIH).
JKEcTKoCTh BOMIBI M CITOCOOBI €€ yCTPaHESHHMS.

AnroMuHM#: otoxeHue B [leproandyeckoit cucreMe XUMHYECKUX 3JICMCHTOB
JI. . MeHnnaeneeBa, CTpOCHHE aTOMa, HAXOXXKJACHHE B mpupoje. dusuueckue u
XHUMHYECKHE CBOMCTBA alfOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
ATFOMHHHSL.

XKeneso: nonoxenue B [leproanueckoi cucteMe XUMHUYECKHX 3JIEMEHTOB /.
M. MenzeneeBa, CTpOCHHE aToMa, HaXOXKJAcHHE B mpupoje. Ddusudueckwe u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCHABI U conu xkenesa (11) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE ¢ o00pa3laMd METAJIOB M CIUIABOB, HX (PU3NYCCKUMHU
CBOMCTBAMH, H3YYCHHE  PE3YJIbTATOB  KOPPO3UH  METAIOB  (BO3MOKHO
UCIOJb30BaHUE BHICOMATEPHAIOB), OCOOECHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJdbI[Us W HATpus C BOJAOH (BO3MOXKHO HCIIOJb30BaHHE BHUACOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB XECTKOM BOJBI, MpoOIecca TOPEHHUsS Kelie3a B KHUCIOPOC
(BO3MOXKHO  HMCIOJIb30BaHHE  BHACOMATEPHAIOB), IMPU3HAKOB  IMPOTECKAHMS
KaueCTBCHHBIX PEaKI[Mii HAa MOHBI. MAarHWs, KaJbllUs, aJlOMUHUS, [IMHKA, jKee3a
(1) u xenesa (1), meau (11), HaOMIOACHKME KU ONMKCAHUE MPOLIECCOB OKPAIIMBAHMS
IUTAMEHH HWOHAMH HATpHs, Kalusid W Kajblusd (BO3MOXHO HCIOJb30BaHUE
BHICOMATEPHAJIOB), UCCIIeIOBaHKEe aM(POTEPHBIX CBOWMCTB TMIPOKCH/IA ATFOMHUHHS
Y THIPOKCH/IA IUHKA, PEIICHUE SKCIICPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHewne
METAJIIbI U UX COCTUHCHUSIY.

XuMHuA M OKpPYKAKOLIAfA cpeaa

BemiecTBa M marepualibl B TOBCEIHEBHOM »H3HU dYelloBeKa. bezomacHoe
UCIIOJIb30BAaHUE BEIICCTB M XMMHYCCKUX peakiui B ObiTy. [lepBas momolis mpu
XHUMHYECKUX 0KOTaX U OTPaBJICHHSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromiei cpeapl (MpeaenbHas JTOMyCTHMAast
KOHIICHTpaIus Beiects, aajiee — [1JIK). Poib XuMuu B pelieHHH SKOJIOTHYECKUX
mpooJIeM.

Xumuueckuit IKCnepumenm:

u3ydeHre oOpas3IoB MaTepuayioB (CTEKJIO, CIUIaBbI METAILJIOB, MOJMMEPHBIC
MaTepHalIbI).

Meosicnpeomemmuvie céa3u



Peanuzanusi MeXNpeAMETHBIX CBSI3€M MpPU HM3y4YeHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHUME KaK OOIIMX €CTeCTBEHHO-HAYUYHbBIX
MOHATUH, TaK U TOHITHUH, SIBISIOIUXCS CUCTEMHBIMH JJIsi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAy4YHBIM (hakT, TUMoTe3a, 3aKOH,
TEeOpUsl, aHadu3, CHUHTE3, KiIaccuPUKalus, TEepUOJAUYHOCTh, HabI0IeHNUE,
HKCIIEPUMEHT, MOJCIUPOBAaHUE, W3MEPEHHE, MOJEeNb, SBJICHHE, NapPHUKOBBIN
s peKT, TEXHOJIOTHUSI, MaTEPHUAIIBI.

®duzuka: wmaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PAAUMOAKTUBHOCTH, MOJIEKYJA, SJEKTPUUYECKUN 3apsiji, MPOBOIHHKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, Tello, OOBEM,
arperaTHO€ COCTOSIHUE BEIIEeCTBa, ra3, pacTBOp, PaCTBOPUMOCTh, KpUCTAIIINYECKAS
pemérka, CIjiaBbl, (PU3NYECKUE BEIWYUHBI, €JUHUIBI M3MEPEHUs, KOCMHYECKOE
MPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoJHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHHEpPATIbHBIE
yI00OpeHUsI, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIEC BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBHI,
M0JIe3HbIE MCKOIAEMbIE, TOIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS IMPOrpaMMbl OCHOBHOI'O  OOIIETO
oOpa3oBaHus JOCTUTAIOTCS B XOJ¢ OOyYeHHs] XUMUU B €IMHCTBE Yy4eOHOH H
BOCITUTATENIbHON AESATEIbHOCTA B COOTBETCTBUM C TPAAULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMA B
oOlIecTBE MpaBUJaMU W HOpPMAaMHU I[OBEJIEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIUU O0yYarOIINXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTpPaKalOT  TOTOBHOCTh  OOYYarolIUXCS
PYKOBOJCTBOBATbCS CHCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OpHEHTAMHd U
paclIMpEeHue OIbITA AEATEIbHOCTA Ha €€ OCHOBE, B TOM YMCJIE B YACTHU!

1)naTpuoTHYECKOro BOCTIMTAHUSI:

LIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUECKOMY
U HAaydyHOMY HACJEAWI0, MOHUMAaHHsA 3HAYECHUS XUMHUYECKONM HAyKH B KU3HU
COBPEMEHHOI'0 OOUIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HHGpOpMalHei o
MEPENOBBIX JOCTUKEHUSAX W OTKPBITUSAX MHPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2)rpaaaHCKOr0 BOCTIMTAHUS

MPEACTABICHUS O COLMAJIbHBIX HOPMax MW MpaBUiIaX MEKINYHOCTHBIX
OTHOUIIEHUI B KOJJIEKTUBE, KOMMYHUKATUBHON KOMMETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIeIOBATENbCKOM, TBOPYECKOM M JAPYrHMX  BHJAX
JEeSTENbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MAESTENbHOCTU MpHU
BBINIOJIHEHUM Y4eOHBIX, T03HABATEIbHBIX 3a]a4, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHHIO
W B3aUMOIIOMOIIM B TIpolecce JTOW y4yeOHOM [esATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEACHUE M TIOCTYNKA CBOMX TOBAapUUIEH C MO3ULHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB,;

3)eHHOCTH HAYYHOI0 MO3HAHUS

MHPOBO33PEHYECKUE IIPEACTABICHUS O BELIECTBE U XMMUUYECKOM DPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUs HAYKU U COCTABISAIOLIME
OCHOBY Il TIOHUMaHUSI CYLIIHOCTH HAYYHOW KapTHUHBI MHpA, MPEACTaBlICeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS NPUPOIbI, B3aUMOCBS3AX 4YEIOBEKA C
MIPUPOJHOM CPENOI, O POJIM XMMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MT0O3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOIUMBbIE aJisi OOBSICHEHHS HaOJI01aeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOATENBbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMH TEXHUYECKUMH CPEACTBAMU  HMH(POPMAIIMOHHBIX
TEeXHOJOTHUH,

WHTEpPEC K OOYYCHHIO M TII03HAHHIO, JIFO003HATEIBHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K  caMOOOpa30BaHHMIO, TPOCKTHOW W  HCCIEIOBATEIIbCKOM
JCATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH W YPOBHS OOyYCHHUS B
JaJIbHEHUIIIEM

4)popMupoBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3J0POBBIM 00pa3 >KM3HU, OCO3HAHUE TOCICACTBUN M
HENPUATHE BPEAHBIX HPUBBIUEK (YIOTpeOICHHS aKOroisl, HAPKOTUKOB, KYPEHHS),
HEOOXOJUMOCTH COOJIIOZIEHUs TMpaBwi O€30MacHOCTH TIpU  OOpalieHuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PCATbHOU KU3HH;

5)TpyaoBOro BOCHUTAHUS:

HWHTEPEC K MPAaKTHYECKOMY M3yUEHHIO Tpodeccuii U Tpyaa pa3IundHoOro poja,
yBaXCHUE K TPYIy W pe3ysibTaTaM TPYJAOBOH ACATEIHLHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMCHEHHUS NPEIMETHBIX 3HAHWHW 10 XUMHH, OCO3HAHHBIH BHIOOD
WHIUBUIYAJIbHON TPAGKTOPUH MPOJIOKCHHUS 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB M IMOTPEOHOCTEH,
YCIICITHOHN MPOECCHOHABHON IEITSIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH aIalITHPOBATHCS B MPO(PECCHOHAIBHON CpeJIe;

6)?K010rH4eCKOro BOCHUTAHMS:

DKOJIOTHYECKH II€JIeCO00pa3HOe OTHOIICHHE K TPHPOJEC KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYyIIeCTBOBaHMS, TOHUMAaHKUE IIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro oOpa3a JKH3HH, OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY
(GU3NYECKOMY M TICUXHYECKOMY 370pPOBBIO, OCO3HAHUE IIEHHOCTH COOJIFOICHHSI
npaBuiI 0€30ITaCHOTO MTOBEICHUS MTPH pabOTE C BEIIECTBAMH, a TAK)KE B CHTYaIlUAX,
YIPOKAOIINX 3JOPOBBIO M )KM3HU JIFOJCH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJy4acMble MPH M3YUYCHHH XUMUH, IS
pEIICHMSI 3a/1a4, CBA3AHHBIX C OKPY)KAIOIICH MPUPOTHON CPEeoM, I TOBBIIICHUS
YPOBHS  DKOJOTHYECKOW  KYJBTYpbl, OCO3HAHHMS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH HMX PEHICHUS TMOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOACTBOBATHCS UM B ITO3HABATEIIHHOM,
KOMMYHUKATHBHOM U COITUAIBHON MTPaKTHKE.

METAIIPEMETHBIE PE3YJIbTATbI

B cocraBe MeTampeaMETHBIX PE3YJIbTAaTOB BBIACISAIOT 3HAYMMBIC JUIS
dbopMUPOBaHUSA MHPOBO33PEHHUs OOIICHAYYHbIE MOHATHA (3aKOH, TeEOpHs,
NPUHIIMII, TUIIOTE3a, (PaKT, cucTeMa, MPOoIece, SKCIEPUMEHT U APYroe.), KOTOphIe
HCITIOJIB3YIOTCSI B ©CTECTBCHHO-HAYYHBIX YYCOHBIX MpeaMeTax M TO3BOJIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHPOBATH IPEICTABICHHUE O IICJIOCTHOM



HAy4YHOW KapTHHE MUPA, U YHUBEPCaIbHbIC yueOHbIC aeicTBUs (T03HABAaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJISATHBHBIC), KOTOpbIE 00ecmeynBaoT (GOPMHUPOBAHHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JIESATSIILHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIe el CTBUS

ba3oBble Jornyeckue aeiicTBUS .

YMEHHSI MCIIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS] TPU OCBOCHUU
3HAHUH. PACKPHIBATh CMBIC XHMHYECKHMX IMOHSATHH (BBIACIATH UX XapaKTEPHBIC
NPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JAPYTHMHU IOHSATHSAMH), HCIOJIb30BaTh
MOHSATHUS JUIsl OOBSCHEHUS OTNIEIBHBIX (DAKTOB U SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEPUU IS KJIAcCU(PUKAIMU XUMHYECKMX BEIIECTB U XUMUUYECKUX PEeaKIu,
yCTaHABIIMBATh TMPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3y4eHUS,
CTPOMTD JIOTHYECKUE pacCykaeHus (MHAYKTHBHBIC, JACIYKTUBHBIC, 0 aHAJIOTHH),
JIenaTh BBIBOJIBI U 3aKJIIOUCHUS

yMEHHE TMPUMEHATh B THpOIECCe IMMO3HAHUS MOHATHS (IpeaMETHBIE H
MeTanpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIEC) MOJICIIH, UCIIOIb3yEMbIE B XUMHUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC TIPEACTABICHUS —
XHUMHAYECKUH 3HAaK (CHMBOJI JJIEMEHTa), XUMHUYeckas QopMmyida H ypaBHEHHE
XUMHUYECKOU peaKIuu — MPHU PEeIIeHUH Yy4eOHO-TI03HABATENIbHBIX 33/1a4, C YUYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTE€PU30BaTh CYIIECTBEHHbBIC
MIPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISBJSITh ~ OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CIEJACTBEHHBIE CBSI3M U
MIPOTUBOPEUHUS B U3yUAEMbIX MIPOLECCAX U SIBICHUSAX.

Ba3oBble ucciiegoBare/ibCKHe JelCTBUA.

YMEHHME MCIIOIb30BaTh IMOCTABICHHBIE BOMPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KadeCTBE OCHOBBI i1 (POPMHUPOBAHUS THIOTE3BI 10
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

MpUOOpPETEHHE ONbITa 10 IUTAHUPOBAHUIO, OpPraHU3aIlMd U IPOBEACHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOJoIaTh 3a XOAOM Ipolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, POpMyIUpPOBaThH 000OIICHUS U
BBIBOJIBI T10 pe3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUSA, COCTABIATh OTUET
0 MpojieaHHoM pabdoTe.

Pabora c nnpopmanueii:

yMEHHE BBIOMpATh, aHAIMU3UPOBATh W HHTEPIPETUPOBATH HHPOPMAITUIO
pPa3IUYHBIX BUIOB U (POPM MpeCTaBICHUS, MMOTyYaeMyl0 U3 pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJACP)KaHHS, CIPaBOYHBIE
nocodust, pecypcbl MHTepHeTa), KPUTUYCCKH OILECHUBATH MPOTHBOPCUMBYIO U
HEJIOCTOBEPHYIO MH(POpMAIIHIO;



YMEHHE MPUMEHSTh PA3IMYHbIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX [JISl BBIOJHEHHS
y4eOHBIX M MMO3HABATENbHBIX 33/1a4 ONpeeIEHHOr0 TUIA, MPUOOPETEHHUE OTbITA B
00JacTM  MCMOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3JIMUHbBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIBbHYIO (pOpMY IpejcTaBlieHus WHpOpMauu u
WUTIOCTPUPOBATh pelllaeMble 3a7aud  HECIOKHBIMU CXEMaMH, JMarpamMmamy,
ApyrumMu popMaMu rpaduku U UX KOMOMHAIIUSMH;

YMEHHE HCHOJb30BaTh M AaHAIM3UPOBATH B Mpolecce yuyeOHOU
UCCJIEeI0BATEIbCKON AESATENbHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KaoIIeW MPUPOIHOM
Cpelibl.

KoMMmyHHMKaTHBHBIE YHUBepcaJIbHbIe y4eOHble 1eficTBHUS:

yMEHHs 3aJaBaTh BoOmpochkl (B Xxojae auamora W (MIH) JUCKYCCHH) IIO
CYLIECTBY  OOCyXJaeMoW  TeMbl, (QOpMyJIHpOBaTH CBOM  NPEAJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHMSI TIPEITIOKEHHOH 3a/1a4H;

YMEHHSI  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  IO3HABATEIHHOM
NESTENbHOCTH B YCTHBIX M THCbMEHHBIX TEKCTaxX; JejaTh MPEe3eHTALHIO
pE3yJIbTATOB BBIMOJHEHUS XUMHUYECKOTO 3KCIepUMEHTa (J1abopaTOpPHOIrO OTIBITA,
71a00paTOpHOIt pabOTHI 10 MCCIICIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOCKTA);

YMEHHUS y4eOHOTO COTpYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJILHOM M HCCIIEOBATENbCKONM  JESATENIbHOCTH  IPU  pEHICHUU
BO3HMKAIOIIUX Mpo0JieM Ha OCHOBE y4é€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3unuii (00CyXJeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JICMCTBUH, OIpeAesieHne KpUTEpHUEeB IO OIEHKE KadecTBa
BBINTOJIHEHHON pabOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepCcaJbHbIe y4eOHbIE JeCTBUA:

YMEHHE CaMOCTOATENbHO OINPEeAeNsTh LEeNH JEATeIbHOCTH, MIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTeNbHOCTDh, BEIOMpaTh Hauboliee 3(h(PeKTUBHBIE CIIOCOOBI pelIeHUs] YYeOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOSATENbHO COCTABISTh WA KOPPEKTUPOBATH
NPEIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU BBINOJHEHUM 3aJaHUA C Y4YETOM
MOJIyYeHHs] HOBBIX 3HaHUM 00 M3ydaeMblX OOBEKTaX — BEIIECTBAaX M PEAKLHUSAX,
OLICHMBAaTh COOTBETCTBUE MOJIYYEHHOI'O pe3yJibTaTa 3asBICHHON LeNH, yMEHHE
MCII0JIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeAMETHBIX pE3YJNbTATOB IO OCBOEHUIO 00S3aTEIBHOTO
COJlep>KaHMsI, YCTAHOBJIEHHOrO JaHHOM (enepasbHONM paboueil mporpammon,
BBIICNIAIOT. OCBOCHHBIE OOYYAIOIIMMHUCA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



NercTBUM, creurduueckue I IpeAMETHOM o0ysiacT  «XUMHS», BHJbBI
NEATEIBHOCTA 10  TMOJIyYCHHI0O HOBOTO  3HAHWS, €ro HHTEPIpEeTaluH,
peoOpa3oBaHUIO U MIPUMEHEHUIO B PA3JIMUYHBIX YUCOHBIX U HOBBIX CUTYAIIHSX.
K xoH1y o6yudenus B 8 kJj1acce nmpeMeTHbIC pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMECHHIA:
pPacKphIBaTh CMBICI OCHOBHBIX XUMHUUYECKHMX TOHSTHH. aTOM, MOJIEKYJa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECHh
(oaHOpOHAS ¥ HEOJHOPOHAS), BaJCHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JI0J1s1 XUMUUYECKOTO JIEMEHTa B COSAMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTA, OCHOBAHUE, COJIb, JJIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCJICHUSI, XUMHYECKasi peakius, KiacCUPUKAIUs peakiuil: peakiuu
COCMHEHMS, PEAKUMH PA3JIOKEHUS, PEAKUUH 3aMEIICHUs, PEaKIuu
oOMeHa, 7K30- U SHJOTEPMUUYECKHE PEaKIINH, TEII0BOU 3 (PEKT peakiun,
SAIpO aToMa, JJEKTPOHHBIN CJIOW aToma, aToOMHas OpOUTallb, PAJAUYC
aToMa, XMMHYECKasi CBs3b, MOJISIpHAS W HEMOJISIpHAsh KOBAJEHTHAsl CBS3b,
WOHHAs CBSI3b, UOH, KaTHMOH, aHHMOH, PacTBOp, MAcCOBasl J0Jsl BEIIECTBA
(mpolieHTHAs KOHIIEHTPAI[Us) B pacTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XHMHUYECKHUX TOHATHH U
MPUMEHSTH 3TU MTOHATHS MPU ONMCAHUM BEILIECTB U UX MPEBPALCHUI;
HCIIOJIb30BaTh XMMHYECKYIO CHUMBOJIUKY [UJIi COCTaBjieHUs GopMyl
BEIIECTB M YPABHEHUI XUMHUUYECKUX PEAKIIHIA;
OMPENENATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKHCIEHUS  JJIEMEHTOB B  OWHApHBIX  COCIUHCHUSX,
MPUHAIJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHUUN IO
dbopmynaM, BHJI XAMHYECKOW CBsA3M (KOBaJGHTHAs M HOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;
packpbiBaTh cmbich Ilepuoguueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHHUE MEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT MX MOJIokeHUus B llepumoauueckoit cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUsI, 3aKOHa ABOrajpo;
OMHUCBHIBATh W XapakTepu3oBaTh Tabmuunyro dopmy Ilepuonnueckoit
CUCTEMBbl XUMHMYECKMX OJJIEMEHTOB.: pa3jinuyaTh I[OHSTUSA «TJIaBHas
noarpynmna (A-rpynma)» u «modounas noarpymmna (b-rpymma)», mansie u
OOJbIIIe TEPHUOJIbI, COOTHOCHUTh OO0OO3HAYCHHUs, KOTOPhIE HMEIOTCS B
tabnune «llepuomuueckass cuctemMa Xxumudeckux odiaemeHToB [[. .
MenpeneeBa» ¢ YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB



XAMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj spa, 00IIee YKCI0 dICKTPOHOB
U pacrpeiesICHHe UX MO JICKTPOHHBIM CIIOSIM);
KJIacCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHUE BEIECTBa,
XAMUYECKHE peakiuu (10 YHCIy M COCTaBYy YYaCTBYIOIIUX B pPEaKIUU
BEIIIECTB, MO TEIIOBOMY 3D (deKTy);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEINECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKIAAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHHMS XWMHYECKUX IPEBpPALICHUN B
Pa3INYHBIX YCIOBHUSIX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO  MacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOro »dJieMeHTa 1o ¢opmyie
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MTPOBOJAUTH PACUETHI
10 YPABHEHUIO XUMHUYECKON PEAKIINH;
IIPUMEHSTh OCHOBHBIE OINEPALUHM MBICIUTENBHON AEATEIbHOCTH — AHAJIM3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTH3aluio, KJIacCU(PHUKALHUIO,
BBISIBJICHUE IPUYMHHO-CIEACTBEHHBIX CBSI3€M — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHUYECKHX PEAKLIHI, €CTECTBEHHO-HAy4YHbIE METOMbI
NMO3HaHUs — HaOIO/EHUEe, M3MEpEHue, MOJEIHpPOBAaHUE, SKCIEPUMEHT
(pealbHBIN M MBICIICHHBIN);
ClIeloBaTh  NIpaBUJiaM  IOJb30BAHUS ~ XUMHUYECKOM  MOCYIOoNl M
nabopaTopHbIM 00OpYJOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus: C
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKLUHMSIMU II0 BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpPaHUIO
ra3000pa3HbIX BelIeCTB (BOAOpOAa ¥ KHUCJIOPOAA), MPHTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MACCOBOM JI0JIEW PAaCTBOPEHHOTO BEILECTBA,
IUJAHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DIKCIIEPUMEHTBHI IO
PacIiO3HABAHUIO PACTBOPOB LIEJNOYEN M KUCIOT C IOMOIIBK0 MHAUKATOPOB
(;makmyc, GpeHondranenH, METUIOPAHXK U APYTHE).

K xonity oOyuenus B 9 kj1acce npeMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUIA:

pPacKpbhIBaTh CMBIC OCHOBHBIX XUMHUYECKHX TOHSATHUM: XUMHYECKUU
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHUOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEILIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMUYECKasi peakilus, XUMUYecKas CBsA3b, TEIJIOBOU 3PdeKT
peakuud, MOJb,  MOJISPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIHTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IOUCCOLMALNS, pPEaKUUd HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHUYECKOe paBHOBecHe, OOpaTUMble W



HeoOpaTUMble peaklUU, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIINH,
OKHCIIUTENb,  BOCCTAaHOBUTENIb,  OKHCJIEHHE U  BOCCTAaHOBJIEHHE,
aoTponusi, aMMOTEPHOCTh, XMMHUYECKas CBsA3b (KOBaJiCHTHAs, MOHHA,
METaJUINYECKast), KpUCTAJUIMYEeCKas peléTka, KOppo3us METaJlIOB,
CILJIaBbl, CKOPOCTh XHMHYECKON peakluH, TNPeAeIbHO IOMyCTUMAas
koHueHtpanus [1JIK BemecTna,;

WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHUX TOHATHH U
MIPUMEHSATH 3TU MTOHATHS MPU ONKCAHUU BEIIECTB U UX MPEBPALCHUI;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJI COCTaBlIeHUS (OpMyI
BEIIECTB M YPABHEHUI XUMHUUYECKUX PEAKIIUA;

ONpPEAEATh BAJIECHTHOCTh U CTENEHb OKUCICHHUSI XUMHUYECKUX JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COEAMHEHUM 1Mo (opMyiaMm, BHJ XUMHUYECKOU
cBi3u (KOBaJIGHTHAs, WMOHHAs, MeETa/UIMYeCKasi) B HEOPraHHYECKHX
COEJIMHEHHUAX, 3aps/l MOHA MO0 XMMHUYECKON (QopMylie, XapaKkTep cpeibl B
BOJIHBIX PACcTBOpax HEOPraHUYECKUX COCAMHEHMH, TUI KPHUCTAJUTUMYECKON
PELIETKHA KOHKPETHOTO BEIIECTBA,;

packpbiBaTh cmbich Ilepuognueckoro 3akona J[. M. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE. OIUCHIBATH M XapaKTepU30BaATh
TabauyHyo Gopmy [lepuoandeckoit cUCTEMbl XUMUYECKUX DJIEMEHTOB:
pa3nuyaTh MOHATHS «rjaBHas moarpymmna (A-rpymma)» u  «moOouHas
noarpynmna (b-rpymma)», Manasle W OOJBIIME TEPUOJbI, COOTHOCHTH
o003HayeHusl, KOTOpPhIE HMEIOTCS B TNEpPUOAMYECKOM Tabmuie, ¢
YUCIIOBBIMM  XapaKTEPUCTUKAMH  CTPOCHHUSI  aTOMOB  XHMMHUYECKHX
JJIEMEHTOB (COCTaB W 3apsa sjapa, oOIIee 4YHCIO DJIIEKTPOHOB U
pacmnpeelieHde HMX 10 3JCKTPOHHBIM CJIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB 3JIEMEHTOB M UX COEAUHECHUU B
npeaenax MaliblX MEePUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB,

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTBHI, HEOPraHWYECKUE BEIeCTBa,
XAMHYECKUEe peakinuu (0 YUCIy M COCTaBY Y4YacTBYIOIIHMX B pPEaKIUd
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTENEeHE OKHCIEHUs
XUMHUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIHME W CHEHH(PHUSCKHE XHUMHYCCKUE
CBOWMCTBA TMPOCTBIX M CIOXKHBIX BEHIECTB, IMOJATBEPXKAAasi ONHUCAHUE
MpUMEpaMy MOJIEKYJAPHBIX M HMOHHBIX YPAaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINH;

COCTaBJATh YPaBHEHHS DJIEKTPOJUTHYECKOM JUCCOLUMALMM  KHCIIOT,
LIEJI0YEN U COJIEH, MTOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIIUA HOHHOTO



oOMEHa, ypaBHCHHMS pEakIui, MOATBEPKIAIONIUX CYIICCTBOBAHUE
TCHETHYCCKOW CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbiBaTh CYINIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaAKIIHM
MOCPEJICTBOM COCTABJICHHSI SJICKTPOHHOTO OajlaHCa ATUX PEaKIINM;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSA,
BO3MOXHOCTH TIPOTEKAHHSI XUMHUYCCKHUX TMPEBPAIICHHA B Pa3IMYHBIX
YCIIOBUSAX;

BBIYMCIISATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJSPHYKO MacChl
BCIICCTB, MAacCCOBYIO JOJIO XHUMHYECKOTO DJJeMeHTa 10 QopMmylie
COCIMHEHHUS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIIny;

co0I01aTh MpaBuja  IOJIb30BAHUSA XUMHYECKOU MOCyA0U1 u
nabopaTOpHBIM  000pYyIOBaHHMEM, a TaKXKe IpaBuUja OOpalieHus C
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIUSMH TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIOJYYEHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U YIIICKUCIIOro ra3a);

MPOBOJIUTh  PEAaKIHUM, TOATBEPKIAIONMINEC  KA4YeCTBCHHBIM  COCTaB
pPa3IUYHBIX BEIISCTB. PACIIO3HABATh OMBITHBIM IyTEM XJIOPHUI-, OPOMHM/I-,
noaua-, kKapoonat-, docdar-, cuwiukar-, cyiabdar-, THIPOKCUI-UOHBHI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTh OCHOBHBIC OIEpAIlUU MBICIIMTEIIEHON JEATEIHPHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OOOOIIEeHHe, CHCTEeMaTU3allui0, BBISIBJICHUE
MPUYUHHO-CJICICTBCHHBIX CBS3CH — 1 M3YYCHUS CBOWCTB BEIIECTB U
XHMHYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl IIO3HAHHS —
HAOJIIOJICHUE, M3MEPEHHEe, MOJCIUPOBAHUE, DKCIEPUMEHT (peajabHbId H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuecTBo yacos
Ne HaumeHoBaHuUe pa3aesioB U daexrpounsie (Hudposbie)
KounTtpoasusbie [IpakTHyeckune
n/n TeM NPOrpaMMBbl Bcero o0pa3oBaTesIbHBIE PeCypPChl
padoTsl padoThI
Pa3nen 1.IlepBoHayaibHble XHMHYECKHE TIOHATHS
Xumus — BaxkHast 001aCTh

11 €CTECTBO3HAHUS U 5 2 Bubnmoreka LIOK

' MPaKTHYECKOH JeATeIbHOCTU https://m.edsoo.ru/7f41837c

YeJoBeKa

192 BemiecTBa 1 XMMHYECKHE 15 1 Bbubnuorexa [JOK

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

Hroro o pasaeny 20

Pa3zjen 2. BaxkHeiiine npeacTaBuTe 1M HEOPraHUYECKNX BeLECTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuorexa IHOK

' 06 oKcHaax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o kucimorax 8 1 bubnmorexa LIOK

' U COJIAX https://m.edsoo.ru/7f41837c
23 Boga. Pactopsl. [Tonsitue 06 5 1 1 bubmmoreka [JOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHEBIE KJIacChI 1 1 1 Bubnuoreka [JOK

' HEOPraHWYECKUX COCTUHCHHUN https://m.edsoo.ru/7f41837c

Hroro no pazaeny 30

Pasznen 3.Ilepuoanyeckmii 3axon u [lepuoauyeckas cucrema xumudeckux aementon J[. 1. MennaeneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsizb. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH



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

[leproanueckuii 3aK0H 1
[Meproauyeckas cucrema

bubmunorexa [IOK

31 XUMHYECKUX 3eMeHToB /1. U. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHne atoma
X .
,, | e oo . uomoresa 110K
' CHHTEIRHO https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTCIIbHBIC PCAaKIINN
bubmmoreka [JOK
Hroro no pasperty 5 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa OK
p P https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

IMPOI'PAMME



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

9 KJIIACC

KoummuecTBo yacos DJIeKTPOHHbBIE
HaumenoBaHue pa3aenoB H TeM undpoBbie
Ne n/m P Konrpoasnsie | Ipakruyeckue (undpp )
NMPOrpaMmbl Bcero ofpa3oBaTejIbHbIE
padoTsI padoTsl
pecypchl
Pa3zgen 1.BemrecTBo 1 XMMHYECKHE PeaKIH
[ToBTopenue u yriyOneHue 3HaHUI bubmotreka LIOK
1.1 5 1
OCHOBHBIX pa3zesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
192 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmotreka LIOK
' peaxkumii https://m.edsoo.ru/7f41a636
13 DJEKTPOIUTHYECKAs TUCCOLUALSL. 8 1 1 bubmnoreka IJOK
' XUMHYECKUE PEAKLUH B PACTBOpaX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2.HemeTa/uibl M HX COeTHHEHHSI
21 OO011ast XapaKTepUCTHKAa XUMHYECKUX 4 1 Bubnumorexa LIOK
' anmemenToB VIIA-rpymmsl. ["anoreHst https://m.edsoo.ru/7f41a636
OO01mas XapaKTepUCTHKA XUMHIECKUX
2.2 anemenToB VIA-rpymnmsl. Cepa u eé 6 bumorexa LIOK
' PyIHisL. ep https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1mast XapaKTepHCTHKa XUMHIECKAX
2.3 anemenToB VA-rpymmbl. A3oTt, hochop u ux 7 1 bubmorexa LIOK
' Py ' P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO1mas XapakTepuCTHKA XUMHIECKAX
2.4 sneMenToB |VA-rpymnnsl. Yriepon u 8 1 2 Bubmzorexa IIOK
' . PYIIIBL. p https://m.eds00.ru/7f41a636
KPEMHUH ¥ UX COCAUHCHUS
HUroro no pazneny 25



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

Pasznen 3.MeTallIbl H MX COeTHHEHHS

. Bubmmoteka IIOK
31 O6ume croficTea MeTan1os 4 https://m.edsoo.ru/7f41a636
. Bubnumorexa LIOK

3.2 Baxueline MeTauibl ¥ UX COEIUHEHUS 16 https://m. edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpy»kaiomas cpeaa

4.1 BemiecTBa u MaTepuasl B )KU3HU YEIOBEKA 3 bubmmorera IOK
' - p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHoe Bpemst 3 Bubmorexa HOK

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

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68



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




IHOYPOYHOE NINTIAHUPOBAHUE

8 KJIACC
KosnuecTBo yacos DJIeKTPOHHbBIE
No Jara undposbie
Tema ypoka Konrpoabusie | IlpakTuuyeckue
n/n Bcero u3y4yeHusi | oOpa3oBaTeibHbIE
padoTsI pa6oTsl
pecypcesl

1 IIpenmer xumuu. Poimb Xumuu B KU3HU 1 Bubnuorexa [JOK
yesioBeka. Tema u BelecTsa https://m.edsoo.ru/ff0d210c

2 [NoHsTHE O METOIAX TIO3HAHHS B XUMUHU 1 Bubmaorexa [IOK

A https://m.edsoo.ru/ff0d227e
Ipakrrueckas padora Ne 1 «[IpaBuia

3 paboThl B 1a00OPATOPHHU U TIPHEMBI 1 Bbubmmorexa LIOK
oOparieHus ¢ 1abopaToOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM»

4 Yucrele BemectBa 1 cMmecH. CriocoObt 1 bubmorexa [JOK
paszneneHus cMecel https://m.edsoo.ru/ff0d26ca
Ipaktrueckas padora Ne 2

5 ;) . 5 i (sa mpuM 1 bubmuoreka [JOK
«rasjenerme emece . a rpumepe https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPEHHOMN COJIH)»

Bbubmnoreka [IOK

6 ATOMBI H MOTCKYIEL ! https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHE DIIEMEHTHI. 3HAKH 1 Bbubnuoreka [JOK
(CUMBOJIBI) XUMUUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 TIpocTblie U cllOXKHBIE BEIIECTBA 1 bubmmorexa IOK

P e https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 bubmaorexa LIOK

YpHOS Y https://m. edsoo.ru/ffod2d50



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

bubnuorexa [JOK
10 X .B
uMHecKas popmysia. BasentrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX JIEMEHTOB
1 OTHOCHTENbHAsE aTOMHAsI Macca. Bubnmorexa LIOK
OTHOCHTENbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOT0 3JIEMEHTA Bbubnuoreka [JOK
B COCTMHCHUHU https://m.edsoo.ru/ff0d350c
13 KomnmuectBo BemecTBa. Modib. Bubnmorexa LIOK
Mousipaast macca https://m.edsoo.ru/ff0d5230
14 dusnyeckre U XUMUUYECKHUE SIBJICHUS. Bubnmnorexa LIOK
Xumudeckasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBus IPOTEKAHUS bubmuotexa TOK
XUMHYECKUX peakuil https://m.edsoo.ru/ff0d3a16
16 3aKoH cOXpaHEHHs MacChl BELIECTB. bubmorexa [IOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KOJIM4YECTBA, MacCChl
17 BEIL[ECTBA 10 YPABHEHHUSAM XUMHYECKUX BuGmmorexa LIOK
» . » https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukauus Xumu4eckux peakuui
18 (coenuHeHusl, Pa3IoKEHUs, 3aMEILEHUS bubmorexa IIOK
A P ' . ' https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMoHOCOB — y4EHBIii-
19 sHIMKIoneauct. O0o0enue u Bubmorexa IIOK
) . https://m.edsoo.ru/ff0d40c4
CHUCTEMaTHu3alus 3HaHUU
20 KonrponbHas padora Nel o reme bubmorexa [IOK
«BeecTBa 1 XMMHYECKHE PEAKLIUN» https://m.edsoo.ru/ff0d4290
21 Bo3myx — cmecsh ra3os. Cocras bubmotexa [IOK

Bo3nyxa. Kucnopoxg — anement u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

POCTOC BEUICCTBO. O3oH

Dduzndeckrue U XUMUYECKUE CBOMCTBA

22 KUCIopo/a (peakuu OKUCIICHHS, BH6J.MOT3Ka HOK
ropenie). TTomsTye 06 oKcHaX https://m.edsoo.ru/ff0d4614
CriocoObl OJTy4eHUs KUCIOpoaa B Eub OK

23 11a60PATOPHHU U MIPOMBIUICHHOCTH. nonuorexa L
n https://m.edsoo.ru/ff0d497a

pPHMEHEHHE KUCIOpOaa
TemnoBoii 3hhexT XumMuueckoit

24 pEaKUuH, IOHATHE O TEPMOXUMUICCKOM bubmmoteka [JOK
YPaBHEHHH, 9K30- U DHJIOTEPMHUYECKHUX https://m.edsoo.ru/ff0d4790
peaKiusax
Tormueo (HedTh, YTOIb U METaH).

b K

25 3arpsi3HEeHHE BO3/yXa, CIIOCOObI €ro ht?[?s?;;;?:;?)gr? /ff0ddcda
MIPEI0TBPAICHHS
Ipaktuueckas padota Ne 3 mo Teme 6 10K

noIMoTEeKA

26 «Ilonmy4enue u co?npal—me KHCIIOPO/Ia, https://m. edsoo.ru/ff0d4ae?
H3y4EHHE ero CBOMCTB»

27 Bopopon — anement u npocroe bubmuorexa LHOK
BeniectBo. HaxoxaeHue B npupoze https://m.edsoo.ru/ff0d4ddo

28 ®Dusnyeckre 1 XUMHYECKUE CBOMCTBA Bubnmorexa LIOK
BoJopona. Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

29 [NoHsTHE O KUCIOTAaX U COIAX brbmaorexa LIOK

https://m.edsoo.ru/ff0d50d2

30 CriocoObI IOJTy4YEHUS BOJIOPO/A B Bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
Ipakrrueckas padora Ne 4 1o teme 6 OK

31 «[Tonydenue u cobupanue BOAOPOIA, nomorexa I

WU3Y4EHHUE €ro CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MostsipHbIii 00bEM ra30B. 3aKoH

bubnuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncnenus o00bEMa, KOJIMUeCTBA

33 BEIIeCTBA I'a3a I10 €ro U3BECTHOM Buomaorexa [IOK

. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Beoruncnenus 00bEMOB ra3oB 1o

34 AQBHEHUIO PEaKLMH Ha OCHOBE 3aKOHA bubmaorexa [IOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIGHUH ra30B

35 ®Duznyeckrne 1 XUMHYECKUE CBOICTBA Bubnmorexa LIOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuil. [lonstue 06 Bubnmorexa LIOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. Hacoienunie

37 u HeHaCprtSHHLIS acTBOpBI. MaccoBast bubmaorexa [IOK

B P PEL https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B PaCTBOPE
Ipaktuueckas padota Ne 5 mo teme

38 «IIpuroToBaeHue pacTBOPOB € bubnuorexa HOK
onpeaeaéHHON MaccoBOi 1oJei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BeLecTBa»

39 KonTponeHas pabota Ne2 o teme bubnuorexa HOK
«Kucnopon. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
OKCH/IBI: COCTaB, KJIAaCCU(PHUKALIHS, Bubnmnorexa LIOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMu4ecKue CBONCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmaorexa [IOK

' P https://m.edsoo.ru/ffod664e
OKCHJIOB
42 OcCHOBaHUS: COCTaB, KiIaccu(pUKaLus, bubnuorexa [JOK

HOMCHKIJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [loryueHnne u XUMUYECKHE CBOWCTBA Bubnmnorexa LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
m Kucnorsr: coctas, kiaccuduxanus, bubmuotexa HOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [onmyuenue u xumMuyeckue cBoiicTea bubnuorexa LHOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpenHHE): HOMCHKIIATYpA,
46 CHOCOéBIf nz([)n )eHI/ISI ngHqZZKHe bubmmorera LOK
N e ' https://m.edsoo.ru/00ad9474
CBOMCTBa
Ipaktuueckas padorta Ne 6. Pemienne
47 SKCIEPUMEHTAJIBHBIX 33J1a4 110 TEME Bubnmorexa LIOK
«OCHOBHBIE KJIaCCHI HEOPTaHMYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUI»
48 I'enernueckas cBsA3p MEXIY KJlaCCaMH bubnuorexa [JOK
HEOPraHUYECKUX COECANHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O0o00meHne 1 cucTeMaTH3alusl 3HaHUH
H ! https://m.edsoo.ru/00ad9ch2
KonTponsHas pabora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUIECKUX bubmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHHI
[lepBbie MOMBITKH KNaccupUKALUT
51 XIUMHYECKHX 3JIeMeHTOB. [loHsTHE O Bubmorexa IIOK
' https://m.edsoo.ru/00ad9ffa
TpyMIax CXOAHBIX YJIEMEHTOB
[Teproamueckuii 3aK0H 1
proa Bbubmmorexa [JOK
52 Iepuoauyeckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
snemenTtoB [[. 1. MenneneeBa
bub OK
53 Ilepuonsl, rpynmnsl, HOATPYIIIbI uomorexa L1

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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CTpOﬁHI/Ie aromoB. CocTaB aTOMHBIX

bubnuorexa [JOK

54
snep. M3oromnbl https://m.edsoo.ru/00ada342
CrpoeHue IeKTPOHHBIX 000JI0UeK
55 aToMoB 3JieMeHTOB [leproanyeckoii bubmmorexa HOK
PHOR https://m.edsoo.ru/00adaébc
cucremsl JI. . MenneneeBa
XapakTepucTHKa XUMUYECKOTO
56 3JIEMEHTA IO €0 TOJO0XKEHHUIO B Bubnmorexa LIOK
Ilepuoamnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Memnieneesa
3nauenue [lepuoamyeckoro 3akoHa Uit
pa3BUTHUS HayKH U NpakTukd. . U. Bubnmorexa LIOK
57 P
MenneneeB — y4€HBIH, MeAaror u https://m.edsoo.ru/00ada96e
rpakIaHUH
DIIEKTPOOTPHUIIATEITFEHOCTH aTOMOB Bubnmorexa LIOK
58
XHMHUUYECKHX IEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
51
59 OHAA XMMIACCKaT CBA3D https://m.edsoo.ru/00adac34
60 KoBanenrtHnas nonspHas XuMuueckas bubmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrtnas HemomnsipHas XUMHYECKast bubmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmorexa [JOK
62 C
TEMCHb ORHCACHIS https://m.edsoo.ru/00adae28
63 OKHUCIUTENBEHO-BOCCTAHOBUTEIBHBIE Bubnmnorexa LIOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIN bubmmorexa LOK
https://m.edso0.ru/00adb076
65 KonrtponpHas padota Ned o reme Bbubnmnorexa [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTpOCHI/Ie atoMa. XUMHYECKasK CBSI3b»

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

66 PesepaHblit ypok. O606LICHHE U 1 bubnuotexa LIOK
CUCTEMaTHU3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O606LICHNE U 1 bubmuotexa HOK
CUCTEMAaTHU3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PezepBHbIit ypok. Obo01meHue u 1 bubmuotexa [IOK
CUCTEMAaTHU3aIMs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

IIPOI'PAMME
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9 KJIIACC

KosmmuecTBo yacos DJIeKTPOHHbBIE
No Jara uudpoBbie
Tema ypoka Kontpoabnbie | IlpakTHyeckue
n/n Bcero U3yueHHs | oOpa3oBaTesbHbIE
padoTsI pa6oTsl
pecypcsl
Ilepuoanueckuii 3aKoH.

1 [epuoauyeckas cucrema 1 bubnuotexa [JOK
XUMHYeCcKuX 31emenToB [1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B UBMEHEHHH

2 CBOMCTB XUMHYECKUX 3JIEMEHTOB 1 brbmmorexa LIOK

N https://m.edsoo.ru/00adb6h6
MEePBBIX TPEX NEPHOIOB

3 Knaccudukarus u HoMmeHKIaTypa 1 bubmorexa [IOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XMMHUYECKO# CBS3U U THITBI 1 Bubnmuorexa [JOK
KPHCTAJUIMYECKHX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbsHas pabota Nel o teme

5 «[ToBTOpeHUE U yrnyOneHue 3HaHUH 1 1
OCHOBHBIX Pa3ZeNIoB Kypca 8 kiacca»

6 Knaccudukanus xumuyeckux 1 Bubnuorexa [JOK
peakuuii no pa3IMYHbIM NPU3HAKAM https://m.edsoo.ru/00adbcb0
[lonsATHE O CKOPOCTH XMUMUYECKOM

7 eakuuu. [IoHsTHE O TOMOT€HHBIX U 1 Bubmmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
reTepPOTreHHBIX PeaKIUIX
[NoHsATHE O XMUMHYECKOM PABHOBECHH.

bubmmorexa [JOK
8 DaKTOpBl, BIUSIOLME HA CKOPOCTh 1

XUMHYECKON PC€aKuuu U MOJIOKECHUE

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XUMHYCECKOI'O paBHOBECHU

OKHCIIHTEIbHO-BOCCTAHOBUTEIIBHBIC

Bubnmnorexa LIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 27EKTPOIUTUIECKON
10 nccoruanuu. CUIbHbBIE U clIa0Oble bubnmorexa [IOK
A HHALHH. https://m.edsoo.ru/00adcd68
JNIEKTPOIIUTHI
11 WonHble ypaBHEHHS peaknii bubmmorexa [IOK
» peaxt https://m.edsoo.ru/00add448
XuUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHUI B CBETE MPECACTABICHUM bubmorexa [IOK
pea https://m.edsoo.ru/00add5d8
00 DIEKTPOIUTHIESCKOH UCCOLUAIINT
XuMHUdecKkre CBOMCTBA COJIEH B CBETE
13 MPEICTaBICHH 00 bubmmorexa LIOK
pen . https://m.edsoo.ru/00add8b2
INEKTPOIUTHUECKON TUCCOLUALIUI
bubnmmoreka [JOK
14 1T 71
OFATHE O THAPOTH3E CoTeH https://m.edso0.ru/00add9d4
15 O0bo0meHne 1 cucTeMaTH3anus bubmotexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
IIpaktrueckas padbora Ne 1.
16 «I?emeﬂne 3KCHI:3 MMEHTAJIbHBIX bubmorexa [IOK
P https://m.edsoo.ru/00addbfa
3a7au»
KoutpossHas pabota Ne2 o teme
17 «DIEKTPOIUTUIECKAS THCCOLUAIIUS bubnnorexa [IOK
i A HHAt. https://m.edsoo.ru/00addec0
XHUMHUYECKHE PEaKIHK B PACTBOPAX»
OO011ast XapaKTepUCTHKA TaTOT€HOB.
18 XMMHYECKHE CBOMCTBA HA [IPUMEPE bubmmorexa [IOK
puMep https://m.edsoo.ru/00addfe2
xJ0pa
19 XnopoBogopoa. ComsiHast KHCIOTa, bubmuotexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00addfe2

XUMHUYECKHE CBOMCTBA, OoJIy4YCeHHUue,
NIPUMEHCHHUE

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

[paxtuueckas padora Ne 2 mo Teme

20 «IlonydeHre COISTHOM KUCIOTHI bubmmorexa HOK
ye N N ! https://m.edsoo.ru/00ade348
H3ydeHue e€ CBOMCTB»
Beraucnenus no ypaBHEHHIM
21 XAMHYCCKUX PEaKLHid, eCIIH OJIMH U3 Bubmaorexa [IOK
P ! https://m.edsoo.ru/00ade488
peareHToB JaH B H30BITKE
29 OO011ast XapaKTepUCTHKA 3JICMEHTOB bubnmnorexa LIOK
VIA-rpynisl https://m.edsoo.ru/00ade64a
AJIOTpOIHBIE MOIH(UKALIMU CEPHI.
23 Haxosxxnenne cepbl u e€ coennHeHUH bubnuorexa [JOK
B Ipupoe. XMMHUUECKHe CBOIcTBa https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoJOpOJ, CTPOCHHE, bubnuotexa [TOK
(u3nYecKre U XUMUYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHasi KMCIIOTa,
25 (bHu3nYecKrue U XUMHYECKHE CBOUCTBA Bubmaorexa [IOK
' https://m.edsoo.ru/00adea28
MPUMEHEHHE
XUMHUUYECKHE PEaKIHH, JCKAIHE B
OCHOBE MPOMBIIIUICHHOTO CIIoco0a
26 0JIy4eHHs] CEPHOI KHUCIIOTBI. Bubnmorexa LIOK
Xumudeckoe 3arpsisHeHne https://m.edsoo.ru/00adec8a
OKpY’KaroIIei cpenbl COeAMHEHUIMH
cepbl
27 Brruncienne maccoBoi 10JM BBIXOAA Bubnmorexa LIOK
MPOAYKTA PEAKIIMHU https://m.edsoo.ru/00adec8a
28 OO011ast XapaKTepUCTHKA 3JIEMEHTOB Bubnmnorexa [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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VA-rpynmnsl. A30T, pacipocTpaHeHHe
B IIpHpPOJIE, (U3NUCCKUE U
XUMHYECKHE CBOHCTBA

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

AMMHaK, ero Gpusndeckue u

bubnmorexa LIOK

2 N
9 XAMHYECKHE CBONCTRA, TIOJyYCHHE 1 https://m.eds00.ru/00adf004
MPUMEHEHHE
Ipaktuueckas padora Ne 3 mo Teme
30 «IlonydyeHre aMMyaKa, H3y4eHHe ero bubmmorexa LOK
N e » 3y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHast kuCoTa, e€ QU3nIecKre U Bbubnmnorexa LIOK
XHMHUUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBaHue HUTPATOB | COJIEH
aMMOHWS B KaUECTBE MHHEPATBHBIX

32 n00pennii. XuMHYecKkoe Bubmrorexa ITOK
yAoobp ' . https://m.edso0.ru/00adf518
3arpsi3HCHUE OKPYXKAIOIIECH Cpelibl
COCIMHEHUSIMH a30Ta
®Dochop. Oxcun pochopa u

33 q)octg)o pHa}I KI/I:II(}))TS. ®(1)IE3H§2:KI/IS u Bubmaorexa [IOK

p N https://m.eds00.ru/00adf68a
XAMHYECKHE CBONCTRA, TIOJIyYCHHE
Hcnonp3oBanue hocdhaTor B

34 Ka4ecTBE MUHEPAIBHBIX yI0OpEHHH. bubnuorexa HOK
3arpsi3HeHHE IPUPOIHON Cpelbl https://m.edsoo.ru/00adfc20
(docaramu
VYrnepon, pacnpocTpaHeHHEe B

35 pu z e E)M3H2ec1<];e W XUMHYECKHE bubmaorexa [IOK

p E) A https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupl yriaepoaa, ux Gpu3nveckue u Bubnmorexa LIOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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IKOJIOTHYECKUE TIPOOIIEMBI,
cBsi3aHHbIe ¢ okcuaoM yrirepoaa (1V)

37 YronpHas KACIOTa U €€ CONn bubmaorexa LIOK
https://m.edso0.ru/00ae006c
[Npaxtuueckas padora Ne 4 1o Teme

38 "[lomy4yeHne yrIeKUcIoro rasa. bubmoreka LIOK
KauectBeHHas peakuus Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHavanbHbIC OHATHS 00
39 OpPraHUYEeCKUX BEIIECTBAX KaK O buGmmorexa [IOK
https://m.edsoo.ru/00ae054e
COEJMHEHHUSX YIiepoaa
40 Kpemnuii u ero coenuHeHus bubmorexa IIOK
https://m.edsoo.ru/00ae080a
IIpaktrueckas padora Ne 5. Pemenue

a1 9KCIIEPUMEHTAJILHBIX 33714 110 TEME bubnuorexa JOK
«BaxHel1mune HeMeTauIbl ¥ X https://m.edso0.ru/00ae0bf2
COCTUHEHHS»

KonTponbHas pabota Ne3 o teme
42 «Baxknelniue HeMeTauIbl U KX bubmmorexa HOK
https://m.edsoo.ru/00ae0el8
COCITUHEHHS»
O01mast XapaKTepUCTHKA XUMHIECKHX
3JIEMEHTOB — METaJIIOB.

43 Mertammdeckas CBs3b U bubnmorexa LIOK
METAJUIMYECKasl KpUCTANINYECKast https://m.edsoo.ru/00ae103e
pemérka. du3ndeckue CBOWCTBA
METAaJJIOB
XuMu4eckre CBOMCTBA METAIIIOB.

. Bubmuorexa [JOK

44 DIEKTPOXUMHUYECKU Psit

HaHpﬂ)KCHHfI MCTAJIJIOB

https://m.eds00.ru/00ae1156
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O0611He CrocoObl TOTYyIeHHS
metauioB. CruiaBbl. Beraucienus mo

bubmorexa [JOK

45 YpaBHEHHUSIM XUMHUUYECKUX PEaKIH, httos://m. eds00.ru/00ae 1156
€CJIM OJIMH U3 PEarcHTOB COICPIKUT
MpUMECH
bubnmnorexa [JOK
46 Tonsrine 0 koppoiit METaII0B https://m.edso:)l.ru/Oan1278
bubnuorexa [JOK
ol Ienourse meTansl https://m.edsog ru/00ael4b2
48 OKcHJIbl M THAPOKCHIBI HATPUS U Bbubnmorexa LIOK
KaJust https://m.edsoo.ru/00ae14b2
49 [{esouHO3€MeNbHBIE METAILIBI — bubmuotexa [JOK
KaJbIUil U MarHui https://m.edsoo.ru/00ae15e8
50 Baxkneiimme coeTMHEHHs KaJIbIHS bummorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O0001IEHNE U CUCTEMATH3AIMS
3HAHUH
52 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubmuoreka [IOK
yCTpaHEeHus https://m.eds00.ru/00ae1886
[Npaxtuueckas padora Ne 6 o Teme
53 "JKECTKOCTh BOJBI M METOIEI €€ bubmorexa [IOK
" https://m.edsoo.ru/00aelae8
YCTpaHeHUS
N Bubnmnorexa LIOK
54 Amomuiii https://m.edsoll. ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCHIA U bubmorexa [IOK
TUIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keeso Bubnmnorexa LIOK

https://m.edsoo.ru/00ae1d86
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OKCH/IBI, THAPOKCHIBI M COJIH JKeJIe3a

Bubnuorexa [JOK

5 (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 OO0001IEeHNE U CUCTEMATH3ALMS
3HAHUI
[Ipaktuueckas padora Ne 7. Peienue
59 9KCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe bubnuorexa HOK
«BaxxHelmune MeTanbl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHEHHS»
Beraucnenus no ypaBHEHHIM
XUMHYCCKUX PEaKLHid, eCIIH OJIMH U3
60 peareHToB JaH B H30BITKE WIH Bubnmorexa LIOK
COJICPKUT MpUMecH. Brrancnenns https://m.edsoo.ru/00ae1750
MacCcOBOH JIOJIM BBIXOJIa IIPOTYKTa
peaxkuuu
61 O0001IEHNHE U CUCTEMATH3AIUS
3HAHMI
KonrponpsHas padota Ned o reme
62 «BaxHelne MeTamIbl ¥ UX
COCTMHEHHUS»
63 BerectBa u Matepuaisl B bubnuorexa HOK
MOBCEHEBHOM XKM3HNU UesIoBeKa https://m.edsoo.ru/00ae3f50
64 XuMmudeckoe 3arpsisHeHIe Bubnmorexa LIOK
OKpYXarolien cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHnn Bbubnuorexa LIOK
9KOJIOIMYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 Pesepaublii ypok. O600LIeHNE U bubmuotexa [TOK
cucTreMaru3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepsHblii ypok. O0061eHHE U bubnunorexa LIOK
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CHCTEeMaTH3allus 3HaHUH

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

68

PesepsHblii ypok. O0o01eHNE U
CHCTeMaTH3alMsl 3HaHUH

Bubnmnorexa LIOK
https://m.edso00.ru/00ad9ch2

OBLIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68
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