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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOIO 00IIEero o0Opa3oBaHUs
COCTaBJIcCHa Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeaLHOM TPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUs, MPEICTABICHHBIX
B ®I'OC 00O, a Taxxe Ha OCHOBE (eepanbHOUN pabouelt mporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHIENIMHU TMpenojaBaHus Y4yeOHOro rMnpeameTa «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnum.

[Iporpamma mo xumuM Ja€T MPEACTaBICHUE O IENIX, OOIIel cTpaTeruu
oOyueHusi, BOCIHUTAaHUS W Pa3BUTUS OOYyYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHaBJIMBAET oOsi3aTenbHOE peaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET pACIPEEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM W TemMaM @porpaMMbl IO XHMHUH, OIPEIETSAECT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUsl, PEKOMEHIYEMYIO
MOCJIE0OBATEILHOCTh  M3YUYECHHUS XUMHUHU C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM Y4eOHOro Tpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  OO0yYalomuxcsi, OMNpeAesieT BO3MOXXHOCTH —TMpeaAMeTa s
peanuzaiuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
porpaMMbl Ha YPOBHE OCHOBHOI'O OOIler0 0O0pa3oBaHUsl, a TaKKe TPEOOBAHUN K
pe3ynbpTaTamM 00y4YeHUs XUMHUH Ha YPOBHE IIeJIe U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIBHONU JCSATEIBHOCTH OOYYAIOMIETOCS IO OCBOEHUIO
y4e0HOT0 co/IepKaHusl.

3HaHWEe XUMUU CIY>KUT OCHOBOM Juisi (OPMHUPOBAHHMS MHUPOBO33PEHUS
00yyJaroIerocs, ero MpeJaCTaBICHU O MaTepUaIbHOM €IUMHCTBE MHUpPA, BAXXHYIO
posib urparot (GopMUpyeMbIE XHMMHEH MPEICTAaBICHUS O B3aUMOIIPEBPAIICHUSIIX
OPHEPTrUM U 00 DBOJIONMU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA — CBHIPbEBOM, SHEPrEeTHUYECKOM,
MUIIEBOU U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peajiM3allii  BO3MOXKHOCTEM IS CaMOpa3BUTHUS U
dbopMUpOBaHUS KYJIbTYpPhl JUYHOCTH, €€ 00IIei 1 (PYHKIIMOHAILHON IPaMOTHOCTH;
BHOCUT BKJaJ B (OPMUPOBAHHE MBINIJICHUS W TBOPYECKUX CIIOCOOHOCTEH
OoOy4Jarommxcsi, HABBIKOB WX CaMOCTOSITEIbHOM  y4yeOHOW  JesATEIbHOCTH,
AKCIEPUMEHTAIIbHBIX W HUCCIEJOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JXKU3HU, TaK W B MPOPECCUOHAIBHON ACSITEIBHOCTH; 3HAKOMHUT CO
cnenuUKOi HAyYHOTO MBIIIICHNUS, 3aKJIabIBAET OCHOBBI 1IETIOCTHOTO B3TJIsAIa HA
€IUHCTBO TIPUPOJBI M 4YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM JTalloM B
dhopmMupoBaHUM €CTEeCTBEHHO--HAyYHOMU IPaMOTHOCTH 00yyJarommxcs;



CrocoOCTBYET (hOPMHUPOBAHUIO [IEHHOCTHOTO OTHOUIEHUS! K €CTECTBEHHO-HAYUYHbBIM
3HaHUSAM, K TPUPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHHs B OOYyYE€HUHM XHMMHUM OOECTIEYMBAIOTCS CHEU(UKOM
COJIepKaHMsl ~ Yy4eOHOro  TMpeaMeTa, KOTOPBIA  SIBISIETCS  MEIaroru4ecku
aIalITUPOBAHHBIM OTpaXKeHHEM 0a30BOI HAYKH XMMHHU HA OIMpPeeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPUCHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl TNEPBOHAYAIBHBIX MOHSATHUM XUMHUH, OCHOB
HEOPTaHUYECKOM XMMHUU M HEKOTOPBIX OTHENbHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CrpykTypa cojep:kaHusi IpOrpaMMmbl MO0 XMMUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIr0 mnojaxoja k €€ m3ydenuto. CoaepkaHue CKIAIAbIBAETCA U3 CHUCTEMBbI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATHI O XUMUYECKON
peakiuu. O0e OSTU CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl IO MPUHLUITY
IIOCJIEIOBATEIBHOIO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUUECKUX ITPEIACTABICHUM
pPa3HOro YpOBHS:

- aTOMHO--MOJIEKYJISIPHOT'O YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

- ITepunonnueckoro 3akona J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHa
XAMUU; — YUEHUS O CTPOCHUHU aTOMA U XUMUYECKOH CBSI3H;

- MPEACTAaBICHUN 00 SJIEKTPOJUTUUYECKON JHUCCOLMAIIMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUSA PACCMATPUBAIOTCA HAa OCHOBE ASMIMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJIHOTO
YPOBHS K IPYTOMY, BBITIOJIHSSL (DYHKIIUUA OOBSICHEHHS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS ¥ BO3MOKHOCTEU MTPAKTUYECKOTO IPUMEHEHHUS U TIOJIYUYECHUSI U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl TI0O XUMHUU  CIOCOOCTBYEeT  (HOPMUPOBAHHIO
IIPEJICTABJICHNS O XUMUUYECKOW COCTABJISAIOIIEN HAYYHOM KAPTUHBI MUPA B JIOTHKE €€
CUCTEMHOW MPUPOJbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAaHHUS B Hayke. 3ydeHue XUMHUM MPOUCXOAUT C MPUBJICYECHHEM 3HAHUN U3
paHee M3Y4YEHHBIX y4eOHBIX mpeameToB: «Oxpyxarommii mup», «buonorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy w3ydeHMH XUMUU TPOUCXOIUT (GOPMHPOBAHHUE 3HAHWM OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHUSA, MPAKTUYECKON
JIESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJITYpHI. 3aaya
y4eOHOro mpeaMera COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUUYECKUX 3HAHUN —
BOKHEUITUX (PaKTOB, TOHATHH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, TOCTYITHBIX



000011IeHUI MUPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKW, B MPUOOLIEHUH K
HAayYHbIM METOJaM MO3HAHUS MPU W3YUYEHUHU BEIIECTB U XUMHUYECKUX peaKiuil, B
(GbopMUpPOBAaHNY U PA3BUTUN TIO3HABATENbHBIX YMEHUN U UX IPUMEHEHHUH B yU4eOHO-
MO3HABATEJIbHON U y4eOHO-HCCIIEeI0BATENIbCKON JIEATEIHHOCTH, OCBOCHUH MPABHUII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOW KU3HH.

[Ipy M3yyeHun XMMHUU Ha YPOBHE OCHOBHOI'O OOLIEr0 0Opa3oBaHUSl Ba)KHOE
3HauYEHUE MPUOOPENH TaKHe 11eJU, KaK:

- dbopMupoBaHHE HHTEIUIEKTYadbHO PAa3BUTOM JIHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOSTEIHHOMY MPUHATHIO PELICHHH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

- HANpaBJIEHHOCTh OOy4YeHUsI Ha CHUCTEeMAaTHMYeCKOe MPHOOIICHHE
oOyJaromuxcss K CaMOCTOATEIbHOW I103HABATEIbHOW J€ATEIbHOCTH, HAyYHBIM
MeToJaM TO3HaHMsl, (POPMHUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

- obecrnieueHue yCIIOBUA, CHOCOOCTBYIOIINX IpUOOPETECHUIO
00y4arolMMUCS ONbITa Pa3HOOOPA3HOM JEATENIbHOCTH, IO3HAHMSI U CAMOIIO3HAHMUS,
KITIOYEBBIX HABBIKOB (KIJIFOUEBBIX KOMIETEHIIUH), WMEIONINX YHUBEPCAIbHOE
3HAa4YCHHE ISl PA3TTUYHBIX BUJOB JIEATEIHHOCTH;

- ¢dopMupoBanue oOmeld (QyHKIHOHATIBHONM M €CTECTBEHHO-HAYyYHOU
TPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBACHATH M OICHUBATH SIBICHUS
OKpPY’KaOIlIer0 MHpa, WCIOJIb3Yys 3HAHHUS W OMBIT, MOJTYYCHHBIE MPU W3YICHHUU
XUMUH, MPUMEHSITh UX TIPU PEIICHUH MPOOJIEM B TOBCEAHEBHOM KU3HU U TPYIOBOM
NeSITeJIbHOCTH;

- dopMupoBaHue y OOy4YalOIIMXCS TYMaHUCTHUECKUX OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XUMUYECKHX 3HAHUW ISl BBIPAOOTKH DKOJIOTHYECKH
LIEJIeCO00pa3HOro MOBENECHUsT B OBITY W TPYAOBOW JAESATENBHOCTH B UEISAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

- pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOIIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOEHHUs OOIIEYENTIOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIpO(UIS M HANpPaBIEHHOCTU AAbHEHIIIETo
oOyJeHus.

OOmree YMCIO YacoB, OTBENEHHBIX JUISI HW3YYCHHS XHMHUHA Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, coctabisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COILEPKXAHUE OBYUEHUS
8 KNIACC
IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponp XMMUK B KU3HU 4YEJIOBEKa. XUMHS B CHCTEME HAYK.
Tena wm BemecTtBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTO/ax MO3HAHUS B XMUMHUHU. YHCThIE BEHIECTBA U CMECH.
CriocoObI pa3faeieHust CMECEei.

ATOMBI WU MOJEKYJbl. XUMHUYECKUE BJIeMEHTbl. CHUMBOJBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U CioXKHbBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmyina. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAsE aToMHasi Macca. OTHOCUTEIbHAsS
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COSUHEHUH.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3auMOCBsI3b KOJIMYECTBA,
MacCchbl W 4YHCIA CTPYKTYpPHBIX €IUHMI] BellecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUHN.

du3znyecKue U XUMUYECKUE SIBJICHUS. XUMUUYECKash peakius U e€ Mpu3HaKu.
3aKOH COXpaHEHUs MacChl BElIEeCTB. XUMUUYEcKue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEaAKINi (COeMHEHUS, Pa3JIOKEHUS, 3aMEeIlIeHUs, 0OMEHA).

Xumuueckuii  IKcnepumeHm:. 3HAKOMCTBO C XUMHYECKOW TMOCYJIOH,
npaBuiamMu paboThl B J1abopaTopuu U mpuéMamMu OOpallleHus C Ja0opaTOPHBIM
o0OpyZOoBaHUEM, H3yYEHHWE ¢ ONUCaHuEe (UIUYECKUX CBOMCTB 0Opa3IloB
HEOPTaHUYECKUX BEIIECTB, HAOMIOJeHUe (Pu3nueckux (TUIaBJICHUE BOCKA, TasHHE
JbJIa, paCTUpaHUE caxapa B CTYIKE, KUTICHUE U KOHJICHCAIUS BOJIbl) U XUMHUUYECKHUX
(ropeHre cBeuH, MPOKATUBAHWE MEIHOW MPOBOJOKH, B3aWMOJICHCTBHE Melia C
KHUCIIOTOM ) SIBJICHHH, HAOJII0ICHNE 1 OMIMCAaHUE TPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuii (pasfioKeHUue caxapa, B3aUMOJICUCTBHUE CEPHOW KHUCIOTHI C XJIOPUAOM
Oapusi, pasznoxenue ruapokcuna meau (II) mpu HarpeBaHuu, B3aUMOJICHCTBUE
xkene3a ¢ pactBopom conu meau (1), uzydenue crnocoOoB pasneneHus cMeceil: ¢
MOMOIIbIO MarHUTa, PUIBTPOBAHKE, BRIMTAPUBAHKE, TUCTHIILISALNSA, XpoMaTorpadus,
MPOBEJICHUE OYMCTKU TMOBAPEHHOM COJIM, HAOJIOJCHUE W OINHCAHUE PE3YIhTAaTOB
MPOBEJICHUSI OMbITa, WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MacChl, CO3JaHuE
MoJeIeN MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ I HEOPraHNYECKUX BELECTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 3Jae€MEHT M IPOCTOe
BemiecTBO. HaxoxxneHnue kuciopoaa B mOpupojae, (U3MYECKHE M XHUMHUYECKHE
cBoiictBa (peakmuu ropenus). Oxcuawl. [lpumenenue xkuciopoma. CrocoObl
MOJIYYCHHUS] KHCIIOpOoJa B JlabopaTopud ¥ TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupojie. O30H — aioTporiHasi Moau(uKaIus KUcIopoa.



TennoBolt >pdPexkT XUMUYECKON peakiuu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEAKUHUH. TOIUIMBO: Yroib W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — anemeHT 1 poctoe BeniecTBo. HaxoxaeHrne Bogopoia B Ipupoe,
duznyecKkrue 1 XuMUYECKIEe CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MOTyUEHUSI.
Kucnots! u conu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyueckne CBOWCTBA BOJbl. Boma kak pactBopurenb. PacTBOpEL
HacelleHHbIe M HEHACBIIEHHBIE PAacTBOPBL. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBast 10J11 BEHIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpoB B MpHpOAE U B KU3HHU 4enoBeKka. KpyroBopoT BOIBI B IPUPO/IE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdyeckux coeauHenuid. Oxcuawl. Knaccuduxarus
OKCHJIOB:  cojeoOpasyroimue  (OCHOBHBIE, KHUCJIOTHBIE, aM{(OTEepHbIE) U
HecosieoOpaszyromue. Homenknatypa oxcugoB. Pu3WyYecKHe W XHUMHYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanusi. Knaccudukanuss OCHOBaHMIA: IIENOYM M HEPACTBOPUMBIE
ocHoBaHuA. Homenknatypa ocHoBanuil. PHU3MYECKHME M XWMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Kinaccudukanusa kucnor. Homenknatypa kucior. @usnyeckue u
XUMHYECKUE CBOWCTBA KHUCIOT. Psan akrtuBHocTn MetauioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHknatypa coneil. @u3nueckue 1 XMMHUECKUE CBOMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHMN.

Xumuueckuii IKCnepumenm. KadeCTBEHHOE OIIpPEICICHUE COAEepKaHUsA
KHCJIOpOJia B BO3[IyX€, MOJIyYeHUE, COOMpaHKe, paclio3HaBaHUE U U3yUYE€HHE CBOICTB
KHCIIOpOJia, HAOJIIOJIEHHE B3aMMOJEHCTBUSI BEUIECTB C KHUCJIOPOJOM U YCJIOBHS
BO3HMKHOBEHUS M TPEKpaIleHust TopeHus (moxkapa), o3HaKOMJIEHHE ¢ 00pa3iamMu
OKCUJIOB M OINHUCAaHUE HMX CBOMCTB, MOJyd€HHE, COOMpaHue, paclO3HABaHUE H
M3y4YeHUE CBOWCTB BOAOpOJia (FOpEHHUE), B3aUMOJACHCTBUE BOJOPOAA C OKCHIIOM
meau (II) (BO3MOXKHO MCIOJIB30BaHUE BUJIEOMATEPHUATIOB), HAOIIOAEHHE 00pa3loB
BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEI0BaHUE OCOOCHHOCTEN pacTBOPEHUS BEILIECTB
C Pa3IM4YHOM pPACTBOPUMOCTBIO, IPUTOTOBJIECHHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOM J0JIEM PAaCTBOPEHHOTO BEUIECTBA, B3aUMOJIEMCTBUE BOJABI C METAJIAMU
(HatpueM W KajgblueM) (BO3MOXKHO  HCIIOJB30BaHUE  BUJIEOMATEPUAJIOB),
UCCJIEIOBaHNE O0pa3lloB HEOPTAaHMYECKHX BEIIECTB PA3IUYHBIX  KIJIACCOB,
HaOJII0ICHNEe U3MEHEHHSI OKPACKU MHIMKATOPOB B PACTBOPAX KHUCIOT M IIEJIOYEH,



n3yueHue B3aumoiericTrus okcuaa meau (1) ¢ pactBopoM cepHOM KMCIOTHI, KUCIIOT
C METaJUlaMM, PEaKUUi HeUTpanau3aluu, MoJIy4eHUe HEPACTBOPUMBIX OCHOBAHUM,
BBITECCHEHHE OJHOIO METaUla JPYrMM M3  pacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 337a4 10 TeMe «BaXHEeWIne KiacChl HEOPTaHUYECKUX
COEIMHEHUI.

Iepuoagnuecknit 3axkoH u Ilepuoamuyeckas cucreMa XHUMHYECKHX
iemeHnToB [I. U. MenageneeBa. CrpoeHue aTroMoB. XHMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TONBITKH KIaCCH(PUKAIMH XUMHUYECKUX dJeMeHTOB. [loHsaTne o
rpynmnax CXOJHBIX 3JEMEHTOB (IIEJTOYHbIE U IIETOYHO3EMEIbHbIE METAILIbI,
rajJioreHbl, ”HEPTHBIC Ta3bl). DIEMEHTHI, KOTOpPhIE 00pa3ytoT aMmbOTEpHBIC OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckunt 3akoH. [lepuoanyeckas cucremMma XMMAYECKUX JIEMEHTOB /.
N. Menneneesa. Kopotkonepuoanas u jymHHonepuoas hopmsl [lepronnyueckoit
cucteMbl xumuyeckux osnemeHtoB JI. M. MenneneeBa. Ileproabl u rpymnimsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atromoB. CocraB atoMHBIX saep. M3oTonsl. DmekTponsl. CTpoeHue
AJIEKTPOHHBIX  O0OJOYEK aToMOB MepBbIX 20 XUMHUUYECKHUX  3JIEMEHTOB
[Tepuomnueckont cucrembl [[. M. Menneneea. XapaKTepUCTUKA XHUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHsS paauyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrPyIaM U Nepruoaam.

3nauenue [lepuoanueckoro 3axkoHa u [lepuoanyeckoil CUCTEMbI XUMAYECKUX
DJIEMEHTOB JUIA pa3BUTHUs Hayku U npaktuku. JI. WM. MenngeneeB — y4y€Hbli U
rpaXkaHuH.

Xumuueckasi cBsa3b. KoBajeHTHas (moJjsipHass W HEMOJISIPHAsi) CBS3b.
DIEeKTPOOTPULATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKILIHH.
[Iporecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm: W3ydeHUE OOpa3IOB BEIECTB METAIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THUJPOKCHAA LHMHKA C PacTBOpaMU KHUCJIOT U
LIEJI0OYEN, MPOBEACHUE OMBITOB, WIUIIOCTPUPYIOMINX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaKIuii (TOpEHHE, PeaKIIUU PA3JIOKEHUS, COSTUHECHHUS ).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeIMETHBIX CBS3€M MpU HU3YYEHUM XMMUHM B 8 KJacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIMX €CTECTBEHHO--HAYUYHBIX
MOHATUM, TaK U MOHITUHU, SABJISIOMIUXCS CUCTEMHBIMH JJI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1IKe ecTECTBEeHHO--HAYYHbIC MOHATHS: HAay4yHbIA (DAKT, TUIIOTE3a, TCOPHS,
3aKOH, aHaliW3, CHUHTE3, KIacCH(HKaIKs, TEePUOTUYHOCTh, HAOIIOICHUE,
9KCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPCHHE, MOJICIIb, SIBIICHHUE.

dusuka: MaTepus, aTOM, JICKTPOH, IPOTOH, HEHTPOH, MOH, HYKJIN]I, H30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUI 3apsi, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHHUE BEIIeCTBa, Ta3, (U3UYCCKHE BEIUYHUHBI, CIUHHIIBI
U3MEpEHHMS, KOCMOC, TIJIaHeThI, 3BE3/1bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armochepa, ruapochepa, MUHEPAIIbI, TOPHBIC TOPOJIbI, TOJIC3HBIC
WCKOTIaeMbI€, TOIUTMBO, BOJIHBIC PECYPCHI.

9 KUIIACC
BemecTBo M XMMHYeCKas peaKkuus

[Tepunonnueckunt 3akoH. [lepuoanyeckas cucreMma XMMAYECKUX JIEMEHTOB /.
N. MengeneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KaJIbLHI U UX COCTUHEHUM
B COOTBETCTBHH C ITOJIOKEHUEM 3JIEMEHTOB B [leproanueckoii cucTeMe U CTpOEHUEM
MX aTOMOB.

Ctpoenue BemiecTBa: BUIbl XMMHYECKOW CBS3U. THUIBI KPHUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccudurkanms u HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BELIECTB, OTHOCAIIMUXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHUMN, TEHETUYECKAs CBS3b HEOPraHMYECKUX BELIECTB.

Knaccudukanysa XuMuuecknx peakiuii Mo pa3audyHbIM MprU3HaKaM (110 YUCITy
M COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TerioBoMYy 3¢deKTy, 1Mo
WU3MEHEHUIO CTENEHEH OKHUCJIEHHMS] XMMUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTalu3aTtopa). JK30- U 3HJIOTEPMHUUECKHE PEAKIUU, TEPMOXUMUUYECKUE
YPaBHEHHUS.

[TonsiTue o ckopoctn xumuueckol peaxkuuu. llonstre 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [IoHATHE O TOMOTE€HHBIX M TeTepOTCHHBIX
peakuusx. llonarue o karanuze. llondarue o xumuueckoMm paBHoBecuu. DakTopel,
BIIMSIFOIIME HA CKOPOCTh XHMHUYECKOM PEAKUMU U TOJIOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIE ~ PEAKIMU,  JJIGKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN pEeaKIuu. CocraBnenue YPaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMA C  UCIOJb30BAHUEM  METOJIA
AJIEKTPOHHOTO OaliaHca.

Teopust 3MEKTPOTUTUYECKON AUCCONUALNH. DIEKTPOIUTHI U HEANEKTPOJIHTHIL.
KaTtnonsl, aHnoHsl. MexaHu3M AUCCOIMALNM BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMUYECKOH CBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiun noHHOTO OOMEHa. Y CJIOBHS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIEHHbIE HMOHHBIE ypaBHEHMs peakuuid. CBOKCTBa KHUCIOT,
OCHOBAHUI1 U COJIel B CBETE MPEACTABICHUI 00 3IEKTPOIUTHUECKOMN TUCCOIMALINN.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHSATHE O THIpOIH3E CONEl.

Xumuueckuii IKcnepumeHm: O3HAKOMIICHUE C MOJECISMHU KPUCTAJUTMYECKHUX
PEHETOK HEOPTaHUYECKHUX BEUIECTB — METANIOB M HEMETAILIOB (IpaduTa U anmasa),
CJIOKHBIX BEIIECTB (XJOpHUJIa HATPHsl), HCCIEIOBAHHE 3aBUCHUMOCTH CKOPOCTHU
XUMHUYECKOM pEeaKIUu OT BO3JIEUCTBHS pa3IMYHBIX (HaKTOPOB, HCCIEIOBAHUE
JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, IPOLECCAa IUCCOLMALMU KHUCIOT,
miesouei U cojiell (BO3MOXKHO HCIIOJIb30BAHME BUJIEO MATEPHANIOB), MPOBEACHUE
OMBITOB, WJUTIOCTPUPYIOIIMX IPU3HAKKA MNPOTEKAHHUS PEAKUUid HMOHHOTO OOMeHa
(oOpazoBaHue ocajka, BbIJEICHUWE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPUMEPBl  OKHUCIUTEINbHO-BOCCTAHOBUTEIBHBIX  PEaKUUi
(ropeHue, peaklMu pa3joXKEeHHUs, COCAUHEHMS), PACIIO3HABAHNE HEOPTaHMYECKUX
BEIIECTB C IOMOIIBIO KAYECTBEHHBIX pEaKUWid Ha HOHBL, pELICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

Hemertanibl u MX coeiMHEeHUS

OOmast xapakTepucTuka TrajgoreHoB. (OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapaKkTepHble CTereHn okucieHud. CTpoeHue u (pu3myeckrue CBOWCTBA MPOCTHIX
BEILECTB — raJloreHoB. XMMHYECKUE CBOMCTBA HA IPUMEpPE XJIopa (B3auMOAECICTBIE
C MeTaulaMHM, HEeMeTajulaMHM, Iuesodamu). Xisopoojopoxa. ConsiHas Kuciora,
XMMHUYECKHE CBOMCTBA, IIOJIydeHHE, IIpuMeHeHue. [JlelctBue xyopa W
XJIOPOBOJIOPOJIa HA OPraHU3M YeI0BeKa. BaxkHenme XJI0py/Iibl U UX HaX0XKIECHUE B
pUpoe.

OOmast xapakrepucThka 371eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTpOEHus
aTOMOB, XapaKTepHblEe cTeneHu okucieHusa. CtpoeHue u (pusmyeckrue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(DUKALIUN KUCIOPOAa U
cepbl. XuUMHUUYECKHe CBOMCTBa cepbl. CepoBOOpOA, CTpoeHHE, (U3HUECKHE U
XUMHUYecKkre cBorcTBa. OKCHUIBI CEPbl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB.
Cepnas kucIOTa, (PU3NYECKHE U XUMUUECKHE CBOICTBA (001IMe KaK MpeCTaBUTENs
KJjlacca KHCIOT U creuuduyeckue). XuMUUYECKUE PEakiuu, JeKallle B OCHOBE
MPOMBIIIUIEHHOTO Croco0a MOJMyYeHUs] CepHOM KHUCIOThl. [IpumeHeHue cepHoi
kuciaoTbl. CoiiM CepHOM KHCJIOThI, KaueCTBEHHAs peakuus Ha Cylb}ar-noH.



Haxoxnenue ceppl m €€ COCOIUMHEHUHM B NIpUpOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolllel Cpeibl COCNMHEHUSIMH cepbl (KUCIOTHBIE MOXAM, 3arps3HeHHe
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.

OO6masi xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, paclpOCTPaHEHHUE B MPHUPOJIE,
duznyeckue u xumMuueckue cBoiictBa. KpyroBopot azota B npupoje. AMMHaK, ero
bu3nUecKue U XMMUYECKHE CBOMCTBA, MoyyeHue u npuMmeHenne. Coiau aMMOHUS,
ux (pU3MYEeCKue U XMMHUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe, PU3NYECKUEe U XMUMHUYECKUE
cBOMCcTBa (00OIIME KakK TMPEICTAaBUTENS Kilacca KHUCIOT U CHelupUYEecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPATIbHBIX yI0OPEHHUIA.
XUMUYECKOE 3arps3HEHUE OKPY’KaOIIEH Cpe/ibl COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHHUE BO3]lyXa, MOYBBI M BOAOEMOB). dDochop, amIOTpONHbIE
Moaudukauuu docdopa, puznueckue u Xxumuueckue corctea. Okcun gocdopa
(V) u docdopnas kucnora, pusmueckue U XUMHUYECKHE CBOICTBA, MOJyuEHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmas xapakrepuctuka 37meMeHToB [VA-rpymnmbel. OcoOEHHOCTH CTPOEHMS
aTOMOB, XapaKTE€pPHbIE CTEIIEHU OKUCIECHUS. YTIEpOo, AJUIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHUe B MPUPOAE, GU3HMUECKHE U XMMUYECKUE CBOMCTBA. AJCOPOLIHSL.
Kpyrosopor yrinepona B mpupoge. Oxcuuabl yriaepoja, ux (U3HYECKHUE U
XUMHUYECKUE CBOKCTBA, IEUCTBHUE HA KUBBIE OPTaHU3MBI, [TOJIyYEHUE U IPUMEHEHNE.
OKkojoruueckue mnpobiemMbl, cBsi3aHHblE ¢ okcujaom yriepoxaa (IV), rumortesa
1J100aJbHOTO MOTEIUICHUS KIMMaTa, MapHUKOBBIN 3P dekT. YrosbHast KUCI0Ta U €€
COJIM, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA, IMOJIYYEHUE MU TPUMEHEHUE.
KauectBennas peakiusi Ha kapOoHaT-HOHBI. Vcnonb3oBanue kapOOHATOB B OBITY,
MEULMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COSAMHEHUAX
yriaepoaa (MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPUPOIHBIA Ta3, HEPTh),
IPOAYKThl UX MepepaboTku (OEH3WMH), X pOJb B OBITY M MPOMBILIIECHHOCTH.
[TonsiTe 0 OHMONOrMYECKH BaXKHBIX BEIIECTBAX: JKHUpaX, OelKax, yriieBoAax — U ux
poiiM B KU3HM 4elloBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COEJIMHEHU.

Kpemunii, ero ¢usmyeckue ¥ XHUMUYECKHE CBOICTBA, TMOJyYCHUE U
npumeHenue. CoenuHeHus: KpeMHUs B ipupoe. Obiue npeacraBieHus o0 okcuae
kpemaust (IV) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. Ba)kHelme CTpOUTENbHBIE MaTepHalbl: KepaMHKa, CTEKIIO,



HEeMEeHT, OeToH, ene300eToH. IIpobGiembl 0Ge30MacHOro0  MCHOJIL30BaHUS
CTPOUTENIbHBIX MATEPUAIIOB B OBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm: u3yueHue o0pa3ioB HEOPraHUYECKUX BEILECTB,
CBOMCTB COJISTHOM KHUCJIOTHI, IPOBE/ICHHE KAUECTBEHHBIX PEAKIINI HA XJIOPUI-UOHBI
U HaOJI0/IeHNe MPU3HAKOB MX MPOTEKAHMS, OMBITHI, OTpaXKaromue (PU3NIECKUE U
XUMHUYECKHE CBOMCTBA TaJOT€HOB M MX COEAUHEHUM (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHUATIOB), O3HAKOMJIEHME C 0OOpaslamMu XJIOpHUIOB (TaJOreHHUI0B),
O3HAKOMJIEHUE ¢ 00pa3iamMu cepbl U €€ COeUHEHUSIMU (BO3MOKHO MCITOJIb30BAHUE
BUJICOMATEPHAIOB), HAOIIOCHHUE Tpoliecca OOYIIIMBaHUS caxapa MoJ IEHCTBUEM
KOHIEHTPUPOBAHHOW  CEPHOM  KHUCIIOTHI, M3YYCHHUE XUMHUUYECKHX CBOMCTB
pa30aBlieHHON CEpHOM KHCIOTHI, IPOBEJCHHE KAueCTBEHHOM peakluu Ha
CcyabGaTHOH U HaOJMIOJEHHE TNpuU3HAKa €€ MPOTEKAHUS, O3HAKOMJICHHE C
(u3NYEeCKUMU CBOMCTBaMHM a30Ta, Qocpopa M HUX COEIAUHEHHH (BO3MOKHO
UCIIOJIb30BAaHUE  BHJIEOMATEpHaAIOB), oOpa3mamMu a30THBIX U (PocPopHBIX
yoOpeHuil, noiyuyeHue, coOupanue, paclio3HaBaHUE U U3y4YE€HUE CBOMCTB aMMHUaKa,
IPOBEJCHNE KAUECTBEHHBIX peaklUii Ha MOH aMMOHHS U (ocaT-uOH U U3yUEHUE
IIPU3HAKOB HX IIPOTEKAaHMs, B3aUMOJCUCTBHE KOHIIEHTPUPOBAHHOM a30THOMU
KHCJIOTBI C Mebl0 (BO3MOKHO HCIIOJIb30BAHUE BUJECOMATEPUATIOB), H3YUEHUE
MoJieIel KpUCTaNINYECKUX PEMIETOK anmasa, rpaura, QyiepeHa, 03HaKOMIICHUE
C MpoIeccoM aAcopOLUU PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJy4eHUE, COOMpaHHUE, PACIIO3HABAHUE U U3YUYCHHE
CBOMCTB YIJIEKUCIIOrO Ta3a, MPOBEJCHNE KaueCTBEHHBIX peakluil Ha KapOOHAT M
CHWJIMKaT-UOHBl ¥ M3Y4YEHUE IPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIIEHHE C
MPOIYKIMENH CUIMKATHON MPOMBIIIJIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4
1o TeMe «BakHenIne HeMeTaulbl U UX COCTUHECHUS.

MeTtasiibl U X COCAUHEHUSA

OO1rast XxapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxeHus B Ilepumommueckoil cucreme xumuueckux osnemeHroB /[l H.
MengeneeBa u ctpoeHus aToMoB. CTpoeHHE MeTauioB. MeTraminyeckas CBs3b U
MeTaJUINYeCcKasi KpUCTAIUINYECKAs] PEIIETKA. DIEKTPOXUMUYECKAN PsIT HAIIPSKEHU I
MeTauioB. du3nyeckue W XUMHUYECKHE CBOWCTBa MeTayioB. OOImme crnocoObl
noJiy4eHusi MeTauioB. [[oHATHE O KOPPO3UU METAIIIIOB, OCHOBHBIE CITOCOOBI 3aIIUThHI
ux oT Kopposuu. CrijiaBsl (CTajib, YyT'yH, TIOPATIOMUHUIN, OpOH3a) U UX PUMEHEHUE
B OBITY U IPOMBIIIJICHHOCTH.

[lenounble MeTamibl: NojiokeHue B lleproguueckoil cucteMe XUMHYECKHX
anemeHnToB . M. MenaeneeBa, CTpoO€HHE UX aTOMOB, HAaXOXIECHUE B MPUPOIE.
du3nuecKue U XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCuInl U
TUAPOKCUIBI HATpUs M Kauud. [[puMeHeHue menoYHbIX METaIOB U MX COeTMHEHUH.



[[lenoyHO3eMeNbHBIE METAJIBI MarHuid W KajbIMi: IIOJIO)KEHHUE B
[Tepuoanueckon cucreMe xumudeckux 31eMeHToB J[. 1. MeHnneneeBa, CTpoeHue ux
aTOMOB, HaXOXJICHUE B Ipupoae. PU3NYeCKue U XUMHUYECKUE CBOWCTBA MAarHus U
KaJibIusl. BaxkHeilre coeuHeHus Kanblusl (OKCU, TUAPOKCHU, coiu). ZKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS.

AmmoMUHHN: TToN0)KeHue B [lepruoanueckoil cucteMe XuMUYECKUX JIEMEHTOB
. 1. MenneneeBa, CTpoeHUE aToMa, HaxoxJeHue B npupone. duszmueckue u
XUMHUYECKHEe CBOMCTBA amtoMUHUA. AMDOTEpHbIE CBOMCTBA OKCHUJIA M TUIPOKCH]IA
aJIIOMMHMUSI.

Kenezo: nosoxenne B [leprpoandeckoil cucteMe XMMAYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOCHHME aToMma, HaxoxxaeHue B mpupoxae. dusnueckue u
XUMHUUYECKHEe CBOMCTBA *keje3a. OKcuibl, THAPOKCHUABI U cou kene3a (11) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMu METaUIOB W CIUIaBOB, HMX (U3UYCCKUMHU
CBOMCTBAMH, H3Yy4YE€HHE  pe3yJbTaTOB  KOPPO3UHU  METAIOB  (BO3MOKHO
WCIIOJIB30BaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJICUCTBUSA OKCHJIA
KIbI[USI W HATpusi C BOAOM (BO3MOXHO UCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, ITPOLIECCA TOPEHUA KEJIe3a B KUCIOPOJE
(BOBMOXKHO  HCIIOJIb30BAHME  BHUIEOMATEpPHUAJIOB), TMPU3HAKOB  MPOTEKaHUs
Kaue€CTBEHHBIX PEaKIMii HA MOHBI: MarHUs, KaIbIUs, A TIOMUHUS, ITUHKA, XKemne3a (1)
u xeneza (III), megu (II), HaGmrOMEHUE M ONKMCaHUE IPOIECCOB OKpAIMBAHUS
IJJAMEHW HWOHAMM HaTpus, KaIusl MW Kajablusi (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHAA IIMHKA, PEIIEHNUE SKCIIEPUMEHTAIBHBIX 3a7a4y no Teme «BaxHeunue
METAaJlJIbl U UX COCAMHCHUSI.

XHUMHUS M OKpPY:KaoUas cpeaa

BemecTtBa n Marepuansl B IMOBCEAHEBHOM KW3HM 4eENIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMUMHUYECKHX peakiuil B ObiTy. [lepBasi momoris npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYXarolleu cpeabl (MpeaeibHas JOMycTHUMast
KOHIIEHTpalus BemiecTs, Aanee — [1JIK). Poias XumMuu B pelieHuH 3KOJIOTHYECKUX
po0aem.

Xumuueckuii Ixkcnepumenm: W3ydeHUe o0O0OpaslloB MaTepuagoB (CTEKIO,

CIUIaBbI METAJIJIOB, TTOJIUMEPHBIEC
MaTepHabl).



Mescnpeomemmubnie ceasu

Peanuzanusi MeXOpeAMETHBIX CBSI3€ NpU M3yYEeHMH XUMHUM B 9 Kiacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U MOHSATUMN, SBIAIONIMXCS CUCTEMHBIMU JIJISi OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTI'O IUKJIA.

OO1Me ecTecCTBEHHO-HAyYHbIE MOHSTHS: HAY4YHBIM (DakT, rumoresa, 3aKoH,
Teopus, aHalu3, CHUHTE3, KiIaccuukanus, TM[epUOJAUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJICIUPOBAHUE, H3MEPEHUE, MOJCNb, SBJICHUE, MNapPHUKOBBIN
s (deKT, TEXHOIOTHS, MAaTEPHAITHI.

®duszrka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIbI,
PaIuOaKTUBHOCTh, MOJIEKYJIA, JJEKTPUUECKUN  3apsij, MIPOBOAHUKH,
MOJIYTIPOBOJHUKH, TUAIEKTPUKH, (bhOTO2IEMEHT, BEIIIECTBO, TEJN0, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, pacCTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
pemeTKa, CIuiaBbl, PU3NUECKUE BEIIMUUHBI, €IUHULIBI U3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, sKOCMCTEMa, MUHEPATbHbBIC
yA00pEeHUsI, MUKPOAJIEMEHTHI, MAaKpOAJIEMEHTHI, MUTATEIbHbIC BEIECTBRA.

['eorpadusi: armocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE TTOPOJIbI, TTOJIE3HBIC
MCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA  IMPOI'PAMMBI
no XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO  OOILEro
o0pa3oBaHUsl JOCTUTalOTCs B XOA€ OOYy4YeHUs XMUMHUU B €IMHCTBE YYEOHOW M
BOCIIUTATEIBHON JNEATENBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUNHCKUMU
COLIMOKYJIBTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMM LEHHOCTSIMU, IPUHATBIMU B
o0miecTBe MpaBUIaMM M HOpMaMu NOBEACHHUS M CIOCOOCTBYIOT IIpoLieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALAN O0yYaOIUXCSl.

JIM4HOCTHBIE ~ pE3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaroIIMXCS
PYKOBOJICTBOBATbCSl CHUCTEMON  TMO3UTHUBHBIX LIEHHOCTHBIX OpPHUEHTALMNA U
pacuIMpeHne ONbITa IEITETLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) DaTpUOTHYECKOr0 BOCHHUTAHUS: I[IEHHOCTHOIO  OTHOLIEHUA K
OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H HAyYHOMY HacCJEeIuIo,
NOHMMAaHHUS 3HAUYCHHUS XHMMUYECKOM HayKM B KU3HH COBPEMEHHOI'O OOIECTBa,
CHOCOOHOCTH BJIQJIETh JIOCTOBEPHOU MH(pOpPMAIMER O MepeOBhIX JOCTHKCHUAX U



OTKPBITUSAX MHPOBOM M OTEUECTBEHHON XWMMHM, 3aMHTEPECOBAHHOCTH B HAy4YHBIX
3HaHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA; 2) IPAKAAHCKOI0 BOCIIUTAHUS:
IPEACTABICHUST O COLUMAIbHBIX HOPMAax M IPAaBWIAX MEKINYHOCTHBIX
OTHOILIIEHUH B KOJUIEKTHBE, KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIIEIOBATEIbCKOM, TBOPYECKOW H  JAPYTrUX  BUAAX
NEeATEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM JE€ATEIbHOCTH MNpHU
BBINIOJJTHEHUM Y4EOHBIX, IIO3HABATEJIbHBIX 3a/ay, BBINOJHEHUM XUMHUYECKUX
HKCIEPUMEHTOB, CO3aHUN YUEOHBIX MPOEKTOB, CTPEMIIEHHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIY B TIPOIIECCE ATON YUeOHOM AeSITENFHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEJEHUE M TOCTYNKH CBOMX TOBApHILEH C MO3WLHUUA HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C Y4YETOM OCO3HAaHHMs IOCIEIACTBUN IIOCTYNKOB; 3) LEHHOCTH
HAYYHOI0 TIO3HAHMA: MHPOBO33PEHUYECKHE IPEICTABICHUS O BEUIECTBE U
XUMHUYECKOHN peaKIMi, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U COCTaBJIAIONIME OCHOBY JII MOHUMAaHUS CYIIHOCTHM HAyYHOW KAapTUHBI MHpA,
IpeJICTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS IIPUPO/IbI, B3AUMOCBSI3AX
4eJIOBEKa ¢ IPUPOJHOM CPEI0i, O POJIM XUMHH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;
M03HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHbIEC HA MTOJIyYEHHE HOBBIX 3HAHUH IO XUMUH,
HEOOXOMUMbIE JJIsi OOBSICHEHUS HaOMIOJaeMbIX TMPOIECCOB M SIBJIICHUH,
NO03HABATEJIbHOM, MH(POPMAIMOHHON W YUTATENIbCKOW KYJIbTYpbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl € Y4YEOHBIMH TEKCTaMM, CIPAaBOYHOM
JUTEPATYPOH, JOCTYNHBIMH TEXHUYECKMMHU CpPEICTBAaMH HMH(POPMALMOHHBIX
TEXHOJIOTHi{; UHTepec K 00YUYEeHUIO U TTO3HAHMIO, TH0003HATENbHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K  camMo00pa3oBaHWI0, TMPOEKTHOW U HCCIEN0BATEIHCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBJICHHOCTU U YPOBHS OOy4YeHHs B
JlabHEHIIEeM;
4) popMupoBaHMs KYJIbTYPBI 310POBbsI: OCO3HAHUE LEHHOCTH JKU3HH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3710POBbIO, YCTAHOBKH Ha
3I0pOBBIN 00pa3 *KU3HU, OCO3HAHHE MTOCJIEICTBUI U HEMIPUITHE BPEAHBIX
NPUBBIUEK (YNOTPEOIEHUS aIKOT0JIsl, HAPKOTUKOB, KypeHUs), HEOOXOIMMOCTH
coOoIeHus paBul 0e301acHOCTH npu  OOpalleHuH C
XUMUYECKMMH BEUIECTBAMU B OBITY W peadbHOM >KU3HU; S) TPYyI0BOro
BOCIIUTAHMA: HWHTEpPEC K IMPAKTUYECKOMY H3Yy4YeHUI0 Tmpodeccuii u TpyAa
pPa3IMYHOro poja, yBaXXEHUE K TPYAY M pe3yJbTaTaM TPYAOBOW NEATEIBHOCTH, B
TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHWW [0 XMMHH, OCO3HAHHBIN
BBIOOp HHIMBHUIYaJIbHOW TPACKTOPUU MPOAOIKEHUS O0pa3oBaHUs C Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIHOCOOHOCTH K XMMHUH, OOUIECTBEHHBIX MHTEPECOB U
NoTpeOHOCTeH, ycmemHod mnpodhecCUOHATBHOW ACSTENBbHOCTH U Pa3BUTHSA
HEOOXOUMBIX YMEHUI,



TOTOBHOCTh aJaNTUPOBATHCA B IMpO(ecCHOHANBbHON cpere; 6) 3IK0JOru4ecKoro
BOCIIMTAHMSA: DKOJIOIMYECKH ILelecooOpa3HOe OTHOUIEHME K MPHUPOAE Kak
VCTOYHUKY KU3HM Ha 3eMJie, OCHOBE €€ CYIECTBOBAHMS, IOHUMAaHUE LIEHHOCTH
3010poBOro M Oe3omacHOro oOpa3a JKU3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PU3MUYECKOMY U IICHXMYECKOMY 3J0POBBIO, OCO3HAHUE LIEHHOCTHU
coOJII0IeHUs MPaBHJI 0€30IIaCHOTO MOBEICHUS PU padOTe C BEUIECTBAMH, a TAKXKE
B CUTYaIUsIX, YTPOKAIOMIMX 3A0POBBIO U KU3HU JIIOJCH; CIOCOOHOCTH MPUMEHSTH
3HAHMS, TOJyYaeMble IIPU U3YYCHUM XMMHH, Ul PELICHUS 3a]ad, CBA3aHHBIX C
OKpYXKarollell NPUPOJHOM CpPEAOW, I IIOBBIIICHUS YPOBHS DKOJIOTHYECKOU
KYJIbTYpPbI, OCO3HAHUS TJI00aIBHOIO XapaKTepa HKOJIOTUYECKUX MPOOIeM U myTei
UX pEUIEHUS! TIOCPEICTBOM METOJIOB XMMHH, SKOJOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATbCS MM B I03HABaTEJIbHOM, KOMMYHHUKaTUBHOM M COLMAJIBHOU
IIPaKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeAMETHBIX PE3YJIbTATOB BBIIEISAIOT 3HAYUMBIE IS
(opMHUpPOBaHKS MUPOBO33pEHHUS OOLIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHUs, IPUHLIHII,
runore3a, (¢akT, CHCTEMa, TMPOIecC, OHKCIEPUMEHT U JPYroe.), KOTOpble
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MpeIMeTax U MO3BOJSIOT Ha
OCHOBE 3HAaHUM W3 3THUX NPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHON
HAyYHOW KapTHHE MHpA, U YHUBEpPCaJIbHbIC YUEOHbIE eHCTBUS (II03HABATEIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJSTHUBHBIE), KOTOpble 00€CIeYynBalOT (OPMUPOBAHHE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHHUIO Yy4eOHOMN
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHBIE YHHUBepcajbHble YyueOHble jeiictBuUs ba3oBble
JIOTHYeCKHe JelCTBUSI: YMEHUS UCIIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUS
IIPU OCBOEHUM 3HAHUM: PACKPBIBATH CMBICI XMMHUYECKUX MOHATHN (BBIIEIATH UX
XapaKTepHble MPU3HAKH, YCTAHABIMBATh B3aHUMOCBSI3b C JAPYTUMHU TOHSATHSIMH),
MCITIOJI30BATh MOHATHUS JUIsl OOBSICHEHUS OTAENbHBIX (DAKTOB U SIBJICHUH, BEIOUPATH
OCHOBAHMSI U KPUTEPUU IS KJIAaCCU(PUKALIMKA XMMUYECKHUX BEIIECTB U XUMUUYECKUX
peaxkiuuii, ycTaHaBIMBaTh HNPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXIY OOBEKTaMU
U3YyYEHHUs, CTPOUTH JIOTUUECKUE PACCYXKJEHUs (MHAYKTUBHBIE, NEAYKTUBHbIE, 110
aHaAJIOTMM), JeNaTh BBIBOJALI M 3aKJIIOYEHHS; YMEHUE IPUMEHATH B IMpoliecce
MO3HAHUA TOHATHS (IIPEAMETHBIE U METANPEAMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIE)
MOJIEIM, HCIIOJIb3yeMble B XHMHH, MPeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B
XUMHUU MOJEJbHBIE MPEACTABICHUS — XUMHUYECKUMU 3HAK (CHMBOJI 3JIEMEHTA),
XxuMuyeckas opmysia ¥ ypaBHEHHE XUMUYECKON peakliMy — MPU PEIIeHUH y4eOHO-
MO3HABATEJIbHBIX 33J1a4, ¢ YYETOM 3TUX MOJENIbHBIX MPEJCTABICHUN BBIABISTH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKN MU3y4aeMbIX OOBEKTOB — XUMHUYECKUX



BEILECTB U XMMHYECKUX PEaKIIMid, BBISBIATH 00IIME 3aKOHOMEPHOCTH, IPUYHMHHO-
CJIEJICTBEHHbIE CBSI3U M MPOTUBOPEUHUS B U3y4aE€MbIX MPOIECCAX U SABJICHUSIX.

ba3zoBble  uccienoBare/JibCKHe  JIeCTBHSI:  YMEHUE  KCHOJbB30BaTh
MOCTaBJICHHBIE BOMPOCHI B KaUu€CTBE MHCTPYMEHTA MO3HAHUS, a TaKKE B KAYECTBE
OCHOBBI  Jis  (pOpMUpOBAHUS THUIOTE3bI IO TPOBEPKE  MPABHIBHOCTH
BBICKA3bIBAEMBIX  CYXKJCHHMI; MPUOOpETEHUE OmbITa MO IUIAHUPOBAHUIO,
OpraHu3alliy U MPOBEACHUIO YUEHUYECKUX SKCIEPUMEHTOB, YMEHUE HAOII0AATh 32
XOJIOM  TIpoliecca,  CaMOCTOSITENBHO  MPOTHO3MPOBATH  €ro  pe3yJibTar,
dbopmyarpoBaTh 0000IICHHS W BBIBOIBI MO PE3yJIbTaTaM IMPOBEAEHHOTO OTIBITA,
UCCJIEIOBAHMS, COCTAaBJISATh OTYET O NOpojenaHHod pabore. Pabdora ¢
uHpopMaumei: yMEHHE BbIOUpATh, aHAJIU3UPOBATH M HHTEPHPETUPOBATH
UH(OPMAIUIO PA3IMYHBIX BUIOB U ()OPM MPECTABICHUS, MTOJIYyYaeMYI0 U3 pPa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JUTEpaTypa XUMUUYECKOTO COJIepXKaHUs,
CIpaBOYHBIE  mocoOus, pecypchl HHTEpHETa), KPUTHYECKH  OLICHUBATH
MPOTUBOPEUYHMBYIO M HEJTOCTOBEPHYIO HHGOPMAIIHIO;

YMEHHUE TPUMEHSTh Pa3IUyHble METOJIbI U 3alpPOChl MPHU MOUCKE U OTOOpE
uH(MOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX [IJISi BBIMOJIHEHUS
y4eOHBbIX U MO3HABATEIBHBIX 33J1ay OINPEACIIEHHOTO TUIlA, MPUOOPETEHHE OMbITa B
0o0JIacTU  UCIIOJB30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHU,
OBJIaJICHUE KYJbTYPOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMUHBIX MTOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOMpATh ONTUMAIBEHYIO (OpMY Ipe/ICTaBlIeHUs UH(DOpMAIUU U
WUTIOCTPUPOBATh PpEIIaeMble 3aJlayd HECIIOXKHBIMU CXEMaMH, JuarpaMMami,
apyrumu  hopmMamMu rpaduku M UX KOMOUHAIMSIMU, YMEHHUE HCMOJb30BaTh U
aHANIM3UpOBaTh B TMpOIECCE YYEOHOW U MCCIENOBATEIbCKON ESITEIbHOCTH
UHOOPMAITUIO O BIMSHUHM MPOMBIIIIEHHOCTH, CETLCKOT0 XO034HWCTBA U TpaHCIOpTa
Ha COCTOSIHME OKPY’KAIOLIEN IPUPOTHOMN CPEBI.

KoMMyHUKaTHBHBIC YHHBepCaJbHble Y4ieOHble [JeCTBHAI: YMEHUS
3aJ1aBaTh BOMPOCHI (B X0/Ie quanora u (Win) TMCKYCCHUHN ) 110 CYIIECTBY 00CYKIaeMOoi
TeMbl, (OPMYJIUPOBATH CBOU TNPEMJIOKEHHUS OTHOCUTEIHHO  BBIOJTHEHUS
NPEUVIOKEHHOW — 3a/laud; YMEHMsSI TPEJCTABJISIThL TMOJYYEHHBIE  Pe3yJbTaThl
MO3HABATEIbHON JEATEIbHOCTH B YCTHBIX M IHCHBMEHHBIX TEKCTaX; JeJaTh
MPE3CHTAlMIO  PE3yJIbTATOB  BBIMNOJHEHHUS ~ XMMHUYECKOTO  AKCIEPUMEHTa
(JtabopaTopHOro OIBITA, Ja0OPAaTOPHOM padOThI MO HCCIECIOBAHUIO CBOMCTB
BEIIIECTB, yU€OHOTO MPOEKTA); YMEHUS Y4EOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MTO3HABATEIBHON U UCCIEN0BATEIBCKON NEATEIBHOCTH IIPU PELICHUU
BO3HMKAIONIMX TPOOJIEM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unuii (00CyKaeHusi, o0OMEH MHEHHUSIMU, «MO3TOBBIC IITYPMBI», KOOpPAUHAIUS



COBMECTHBIX JICMICTBHUH, OINpEICICHUE KPUTEPUEB MO OICHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U JApyrue).

PerynsitTuBHBIe  yHHBepCaJibHble  y4yeOHbIe  JIelCTBUS: YMEHHE
CaMOCTOSITEJIbHO OMPEACIATh LU ACATEIIbHOCTH, IJIaHUPOBATh, OCYIIECCTBIIATD,
KOHTPOJIUPOBATh W TIPH HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO JICSITEIBHOCTD,
BBEIOMpATh Hanbosee 3 PEeKTUBHBIC CLIOCOOBI peleHUs YIeOHBIX H TO3HABATEILHBIX
3a7a4, CaMOCTOSITEJIbHO COCTAaBIATh WJIM KOPPEKTUPOBATh MPEIJI0KECHHBIN
aJITOPUTM JIEUCTBUI ITPU BBINIOJHEHUH 3aIaHUM C YYETOM IOJYYECHUS HOBBIX 3HAHU U
00 m3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OIICHUBATh COOTBETCTBHUE
MOJYyYEHHOIO0  pe3yJibTaTra 3asBJICHHOW IE€IM, YMEHHE HCIIOJIb30BaTh W
aHAJIM3UPOBATh KOHTEKCTHI, IPejiaracMble B yCIOBUU 3aJJaHUM.

NPEJIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pPE3YyJIbTATOB IO OCBOCHUIO 0053aTEIBHOTO
COJlepKaHMs, YCTAHOBJIEHHOTO JaHHOW QenepanbHOil pabodeil MmporpaMMon,
BBIJICISIIOT: OCBOCHHBIC OOYYArOIIMMHKCS HAay4YHbIE 3HAHUS, YMEHHUS M CIIOCOOBI
neucTBul, crnenuduueckue Ui MPEIMETHOM 00macTH  «XHUMHUS», BHUIBI
JNESITEIbHOCTH  II0  TMOJIYYEHHIO HOBOIO  3HAHUS, €ro HHTEPIPETalNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOydeHus B 8 ki1acce npeaMeTHbIe pe3yyibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

*  pacKpbIBaTb CMBICI OCHOBHBIX XMMHUUYECKHUX IOHSITHUN: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS ¥ HEOAHOPOHAS ), BAJICHTHOCTh, OTHOCHTEJIbHASI aTOMHAsI U
MOJIEKYJIApHAss Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAsS Macca,
MaccoBasi 10151 XUMHUYECKOTO JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XMUMHUYECKas peakius, KIacCU(pUKAIUSI PEAKIHA: PEaKIHH
COCIIMHCHMS, PEAKIUM PA3JOKCHUSA, PEAKIUU 3aMEIICHUs, PEAKIUU
0oOM€Ha, HK30- U PHJIOTEPMHUUECKUE PEaAKINH, TEIIOBON 3(pPeKT peakuuu,
SJIpO aToMa, SJIEKTPOHHBIN CJION aTomMa, aTOMHasi OpOUTallb, pauycC aToma,
XMMHUYECKasi CBS3b, MOJISIPHAS W HEMOJISIpHAsE KOBAJICHTHAs! CBA3b, MOHHAS
CBSI3b, HOH, KAaTHOH, aHWOH, pAaCTBOpP, MaccoBas [IOJd BEIIECTBA
(TpolieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

*  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX
MOHATUMA W NMPUMEHSTH 3TU MOHSATHS IPU ONMCAHUU BELIECTB U UX
MIPEBPALIECHUM;

+  HCIOJIb30BaTh XHUMHUYECKYID CHMBOJIUKY JUISi COCTaBJieHUs (opMyI
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;



OTNPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B  OMHApHBIX  COEIMHEHMSX,
NPUHALJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJAacCy COEAUHEHUH IO
dopMynaM, BHA XMMHYECKON CBs3W (KOBaJieHTHass W MOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbichn [lepmogmueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX AJIEMEHTOB OT MX MOJIokeHUs B llepmoandeckoil cucreme,
3aKOHOB COXPAHEHHs MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrajpo;

ONMHKCHIBATh M XapakTepu3oBaTh Tabmumunyio ¢opmy Ilepuonnueckoit
CUCTEMBbl XHMMHUYECKHX JJEMEHTOB: pa3iMyaTh I[OHATHUA «TJIaBHAs
noarpymmna (A-rpymma)» u «mnodounast noarpynmna (b-rpynmna)», mansie u
OoNbllIe MEPUOAbl, COOTHOCUTH OOO3HAYECHUS, KOTOPbIE HMEIOTCS B
tabnuue «llepuognueckas cucrema XuUMHUecKux dyemeHtoB J[. .
MenzeneeBay C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOEHUS aTOMOB
XMMHYECKUX 3JIEMEHTOB (COCTaB U 3aps Aapa, O0IIee YHCIIO FNEKTPOHOB U
pacnpeesieHre UX Mo JIEKTPOHHBIM CIIO0SM);

KJIACCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPIaHMUECKUE BEILECTBA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBY YYacCTBYIOIIUX B pPEaKIUu
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, OATBEPKAAs ONMHUCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUMN COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUA XUMHUUYECKUX TMpEBpalIeHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYFO MAaCChI BEILIECTB,
MacCOBYIO JIOJIF0 XHUMHUYECKOTrO 3JeMEHTa Mo (opMylie COECIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO
XAMWYECKON PEaKIINH;

MPUMEHSTH OCHOBHBIE ONEPALIUU MBICIUTENLHOMN IESITEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIIEHHEe, CHCTEMAaTH3alluio, KIIacCHU(pUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBSI3€d — JIJII U3YYEHHUS CBOWCTB
BEIIECTB M XMMHYECKUX PEAKIUH, €eCTeCTBEHHO-HAy4YHbIE METObI
NO3HAHUA — HaOMIOACHUE, W3MEPEHHE, MOJETUPOBAHHE, HKCIECPUMEHT
(peaJibHBIN U MBICIICHHBIN );



CJIEI0BaTh IPaBUJIaM M0JIb30BAHUS XUMUYECKON NOCY 101 U 1a00paTOpHBIM
o0opyloBaHUEM, a TaKKe IpaBwiaM oOOpallleHuss C BEUIeCTBAMHU B
COOTBETCTBHM C HHCTPYKUMSIMH 110 BBIMOJTHEHUIO JIAOOPaTOPHBIX
XUMHUYECKHUX OMBITOB I10 MOJIYYSHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BoOopoa M KHCIOpPOJA), NMPUTOTOBIEHUIO PAaCTBOPOB C OMNPEIECIEHHOM
MAacCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IPOBOJIUTH
XUMHUYECKHE IKCIEPUMEHTHI MO PACHO3HABAHHMIO PACTBOPOB WLIEJNOYEH U
KHCJIOT C IMOMOIBIO UHAUKATOPOB (IaKkMyc, (eHoI(TaIenH, METHIOPAHK

U Jpyrue).

K koHiy oOydeHus B 9 ki1acce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX TIOHATHH: XUMHYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, HMOH, KAaTHOH, aHWOH, IIPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHUCJIEHHS, XUMUYECKasd peaKUusi, XUMUYECKasl CBs3b, TEIIOBON 3 deKT
peakuuu, MOJib, MOJSPHBIA  O0BEM,  PacTBOpP,  BIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAS IUCCOLMALMsA, PEaKUUMUM HOHHOIO
oOMeHa, KaTauu3aTtop, XHWMHUYECKOE paBHOBEcHE, oOOpaTHUMble W
HEOOpaTUMBbIE PpEAKINH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIHH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJICHUE, AJTIOTPOIIHS,
amM(pOTEpPHOCTb, XUMHYECKas CBA3b (xoBaJIeHTHaA, VOHHAs,
MeTaJUInYecKas ), KpUCTALINYECKas pEIIETKA, KOPPO3Us METAIIJIOB, CILUIABBI,
CKOPOCTh XMMHUYECKOW pPEAKLNH, MPEIEITBbHO JOMYCTHUMAas KOHLEHTpalus
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHYECKUX TIOHATHH H
MPUMEHSTh 3TU NOHATHUA MPU ONMCAHUY BELIECTB U UX NPEBPAIICHUM;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JJIsi COCTaBJI€HUS (QopMys
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPEEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS] XMMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUMYHOTO COCTaBa, IMPUHAIIEKHOCTH BEHIECTB K
ONpeAeNEHHOMY KJacCy COEIMHEHMH 1o (opmyiiaM, BUJ XUMUYECKOH
CBA3M (KOBAJE€HTHas, WOHHAs, METAUIMYECKAas) B HEOPraHWYECKHUX
COEIMHEHMSIX, 3apsA] MOHA M0 XUMHUYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COEAUHEHUW, TUN KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIica Ilepumommueckoro 3akona JI. M. MenngeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIKChIBAaTh M XAPaKTEPU30BaTh
Tabnnunyo (opmy Ileprognueckoil cUCTEMbl XHMHUYECKUX 3JIEMEHTOB:



paznuyaTh TMOHATHUS «TJIaBHas mnoarpynna (A-rpymnna)» v «IoOodHas
noarpynna (b-rpynma)», manble W OONbLIME TEPUOIbI, COOTHOCHUTH
0003HaYeHN s, KOTOPBIC UMEIOTCS B IIEPUOANICCKON TAOJINIIE, C YHCIIOBBIMU
XapaKkTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsan  sapa, oOlee YHCIO BJIEKTPOHOB U paclpelelieHue HX TI0
ANIEKTPOHHBIM CJIOSIM), OOBSICHSITH OOIIIME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B MpeJiesiax MaJIbIX MEPUOAOB U
TJIaBHBIX TIOJTPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMHYECKHUE AJIEMEHTHI, HCOPTAHMUCCKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYAcCTBYIOUIMX B pEaKIUU
BEIECTB, MO TEIJIOBOMY 3P (DEKTy, MO U3MEHEHUIO CTETEHEW OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CIEIUPUUECKUE XUMUYECKUE
CBOMCTBAa TPOCTBIX M CIOXHBIX BEIIECTB, IOATBEPKIasi OINUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITb YPABHEHUS DSJIEKTPOJUTUYECKOW JUCCOLMALMUA  KHUCIOT,
LIETI0YEH U COJIEH, MTOJIHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIUHA HOHHOTO
oOMeHa, ypaBHEHMS peakiui, TMOJATBEPKIAOIMINX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh  CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUl
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCa ITHX PEaKIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTpPOCHWS,
BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKUX IMPEBPALCHU B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XHUMHUYECKOTO »dJieMEHTa Mo (QopMylie COeTUHEHUS,
MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN peaKiuu;

COOJTI0IaTh TIPaBUIIa MOJIB30BAHUSI XUMUYECKON TTOCYI0M U TaOOpaTOPHBIM
o0opy/oBaHMEM, a TakXkKe TMpaBuja OOpalleHusi ¢ BEIIECTBAMU B
COOTBETCTBHUM C MHCTPYKIIMSAMH TI0 BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJIYYSHHUIO M COOMPAHUIO Ta3000pa3HbBIX BEIIECTB
(aMMHaKa U yTIIEKUCIIOro ra3a);

MPOBOAUTH PEAKIIUU, TTOATBEPKAAIONINE KAaUECTBEHHBI COCTAB Pa3IMYHbIX
BCIIIECTB: PACIIO3HABAThH OMBITHBIM IMYTEM XJIOPUA-, OPOMHI-, WOIUI-,
kapOonat-, Qocdar-, cunukar-, cyinbdar-, THIPOKCUA-HUOHBI, KATUOHBI



aMMOHHMSI MU HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTEPAllUU MBICIIUTEIBHOMN 1eITeIbHOCTH — aHAJIU3 U
CUHTE3, CpPaBHEHUE, 0000IIEHUE, CUCTEMAaTH3alIMIO, BbISIBICHUE TPUYUHHO-
CJICZICTBEHHBIX CBSI3€H — JJISI U3YUCHHSI CBOICTB BEIIECTB U XUMUYECKUX
peaKkinii, E€CTECTBEHHO-HAYYHBIE METOABl TIO3HAHUS — HAONIOACHHUE,
U3MEpEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE INIVIAHUPOBAHHUE

8 KIIACC
Ne HaumeHoBaHue pa3/ie/ioB U TeM KounyecTBo 4yacoB DJIeKTPOHHbIE (uudposnbie)
n/n NPOrpamMMbl o0pa3oBaTesbHbIE PeCypChl
Bcero Konrpoabnsl | IlpakTHyecku
e padoThlI e padoThlI
Paszgea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U IPAKTHYECKOM 5 0 ) bubnmorexa [IOK
CSTEIbHOCTH YeIOBEKa https://m.edsoo.ru/7f41837c
bubnnoreka IIOK
1.2 BemectBa 1 xuMuuecKkue peakiuu 15 1 0 https://m.edso0.ru/7§41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BelllECTB
Boznyx. Kucnopoz. [Tonsitue 06 bubmuotexa [JOK
2.1 OKCHJaX ! 0 ! https://m.edsoo.ru/7f41837c
Bonopoa.llonsitue o kucnorax u bubnuoteka [{OK
2.2 COJISIX 8 0 1 https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [lorstue 00 bu6nuoreka [IOK
2.3 OCHOBaHUSX 5 1 1 https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIaCChl HEOPTaHUYECKUX bu6mmoreka [JOK
24 11 1 1

COEeIMHEHUN

https://m.edsoo.ru/7f41837¢c
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Hroro no pazueny 31

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jemMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuueckas cBa3b OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE peakuumn

Ilepnonnueckuil 3aK0H 1
Ilepnonnueckas cucrema Bubauoreka LIOK
3.1 XUMHYECKHUX dj1eMenToB [1. 1. ! 0 0 https://m.edso0.ru/7f41837c
Menpnene-eBa. CTpoeHue aToma
Xumuyeckas CBSI3b. bubmuoteka [JOK
3.2 OKHUCIUTEILHOBOCCTAHOBUTEILHEIE 9 1 0 https://m.edsoo.ru/7f41837c
peakiuu
bu6nuoreka [IOK
Hroro no pazzemy 16 https://m.eds00.ru/7f41837c
bu6mmoteka [IOK
PesepBHOe Bpems 1 0 0 https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10
MIPOIPAMME 68 4 6
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9 KUIIACC

Ne n/m | HammeHoBaHMe pa3iesioB U TeM KounyecTBO 4acoB JJIeKTPOHHbIE
NMPOrpamMMbl (undposbie)
Bcero KonTpoabu [MpakTnyeck oOpa3oBaTesibHbIE
bie padoTHI ue pabdoTbl pecypchl
Pa3zgea 1. BemecTBO M XUMHYeCKHEe peaKku
[ToBTOpEeHMEe U yriayonenue 3HaHUN bubnuorexa [HJOK
11 OCHOBHBIX Pa3/iesioB Kypca 8 kjacca 6 1 0 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bu6nuoreka [JOK
1.2 peakuuii 4 0 0 https://m.edsoo.ru/7f41a636
DNEeKTPONMTHYECKAs TUCCOLIUAIIHS. bu6mmoreka [JOK
1.3 XHWMHMYECKHUE PEAKIIUU B PACTBOPAX 9 ! 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 19
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO6mrast ~ XapakTEepUCTHKAa  XUMHYECKHX bubnmoreka [JOK
2.1 aneMeHToB VIIA-rpynmsl. ["anorenst 4 0 1 https://m.edsoo0.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUIECKUX
29 snemenToB VIA-rpymmbl. Cepa u eé 6 0 0 Bubmorexa IIOK
COCTHHEHHS https://m.edsoo0.ru/7f41a636
OOmiasi ~ xapakTepUCTHUKAa  XUMHYECKHX
23 sneMeHToB VA-rpynmsl. A3ot, Gocdop u ux 7 0 1 bubmuorexa TIOK

COEIUHEHHUS

https://m.edsoo.ru/7f41a636
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OOm1ast XxapaKTepUCTHKA XUMHYECKHIX
24 anemeHToB [VA-rpynnel. Yriepon u 8 EH@.I/I;IOTG(;@ HO/I;Ml 636
KPEMHHI ¥ UX COCITUHCHUS Ltps://M.eds00.ru a
Hroro mo pazneny 25
Pa3zgen 3. MeTa/IbI M BX COCTUHEHU S
. bubnunorexa LIOK
3.1 Obune crolicTBa METAILIOB 4 https://m.eds00.ru/7f41a636
. bubmmorexa LIOK
3.2 Baxxuelnme Metauibl 1 UX COSIUHEHUS 17 https://m.eds00.ru/7f41a636
Hroro no pazneny 21
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bu6mmoreka [JOK
41 BemecTBa 1 MaTtepuaisl B )KU3HH YEJIOBEKA 3 hitps://m.eds00.ru/7f41a636
Htoro no pazneny 3
bu6mmoreka [JOK
PesepaHOS BpeMs 0 https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

IHOYPOYHOE IINTAHUPOBAHMUE
8 KIIACC

Ne Tema ypoka

KoanuecTBo 4acoB
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n/n Bcero Kounrtpoa IIpakTuye HMara DJIEeKTPOHHbBIE
bHbIE cKHe usyude undposbie
padoThI padoThI HUSA o0pa3oBaTe/bHbIE
pecypchl
[Ipenmer xumuu. Pojap XuMuu B 5KU3HU bubmuorexa [JOK
1 yeJoBeka. Tesa U BemecTsa 1 https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 Tlonsarue o METOAAaX ITO3HAHUA B XUMHUNU 1 httDS://m.edSOO.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia paboTbl
3 B J1a00OPaTOPUH ¥ TIPUEMBI OOPAILIEHHS C 1 Bubnmorexa [IOK
TaBOPATOPHBIM 060PYIOBAHHEM https://m.edsoo.ru/ff0d23dc
Uucteie BemectBa ©u cMecH. CrocoObl bubmuorexa [JOK
4 paszaeneHus cMecen 1 https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 «Paznenenue
5 cMecel (Ha MpUMEPE OYUCTKH TIOBAPEHHOM 1 bubmiorexa IIOK
com)» https://m.edsoo.ru/ff0d28c8
bu6nmoreka [JOK
6 ATOMBI H MOIEKYIIBI 1 https://m.edsoo.ru/ff0d2a6c
XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) bubnmoreka [JOK
/ XAMUYECKHUX DJIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IIpocTbie 1 CIOXKHEIE BEILECTBA 1 https://m.edsoo.ru/ff0d2a6c
bu6mmorexa [IOK
9 ATOMEO-MOIICKYIIPHOE YIEHHE 1 https://m.eds00.ru/ff0d2d50
10 3aK0H IOCTOSIHCTBA COCTaBa BEILECTB. 1 bu6mmoreka [IOK
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Xumuueckas popmyna. BameHTHOCTH aTOMOB
XUMHUYECKUX IEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAd Macca.

bu6mmoreka [IOK

11 OTHOCHTEIBHAS MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
MaccoBas JoJIsI XUMHUYECKOT0 DJIEMEHTA B bubmuorexa [JOK

12 COCIMHEHUH https://m.edsoo.ru/ff0d350c
KommuectBo BemecrBa. Moinb. Mosipaast bubnnoreka [JOK

13 Macca https://m.edsoo.ru/ff0d5230
®dusndeckue W XUMHUYECKHUE  SIBJICHHS. bubmuorexa [JOK

14 XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
IIpusnaku 51 yCIIOBUSA [IPOTEKAHUSA bubnnoreka [JOK

15 XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK

16 XHWMHYECKUE YPABHEHHUS https://m.edso0o.ru/ff0d3b88
BrranciaeHus KomdecTBa, MacChl BEIISCTBA bu6nmoreka [JOK

17 110 YPABHEHUSIM XUMHUYECKUX PEaKIUN https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMHUECKUX peakiui

18 (coeMHEHMsI, pa3lIOKEHHs, 3aAMEIIIEHHS, bub6mnorexa IIOK
06MeHa) https://m.edsoo.ru/ff0d3f34
M. B. JIomoHOCOB —

19 yuéHblisHIKIoneucT. O600IIeHIE U Brbmorexa LIOK
CHCTeMATH3AIMS 3HAHMIA https://m.edsoo.ru/ff0d40c4

20 KonTponbnas padorta Nel mo Teme bubnnorexka [HOK

«BemiecTBa U XUMUYECKUE PEAKLIUM

https://m.edsoo.ru/ff0d4290
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BOSIIYX — cMech ra3oB. CocTaB BO3ayXa.

21 Kucinopos — 37eMeHT M POCTOE BENIECTBO. brbmorexa LIOK
Osom https://m.edsoo.ru/ff0d448e
du3nvecKue U XUMHUUYECKUE CBOMCTBA

22 KHCIOpOAa (PeaKi{y OKUCIICHHUS, TOPCHHE). Brbmiorera [IOK
omsiTHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CriocoOslI MosTy4eHus KUCIopoia B

23 1a60paToOpUK U MPOMBIIUIEHHOCTH. bub6mmoreka IIOK
TIpuMeHeHHE KHCTOPO/a https://m.edsoo.ru/ff0d497a
TennoBoi 3 PeKT XMMUIECKOI peaKIuu,

24 MOHSTHE O TEPMOXMMHUYECKOM YPaBHEHHH, Bu6mmoreka IIOK
9K30- 1 SHAOTEPMHUYECKHX PEAKLIUAX https://m.edsoo.ru/ff0d4790
Tonnuso (HedTh, yroib U METaH).

25 3arpsi3HEHHE BO3/TyXa, CIOCOOBI €ro brbmorexa LIOK
MPEAOTBPAIECHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padbora Ne 3 o Teme

26 «ITonmy4enue u coOUpaHUe KHCIOPOa, brbmorexa LIOK
3yUeHHe ero CBOHCTBY https://m.edsoo.ru/ff0d4ae2
Bonopox — anemMeHT u mpocToe BEeleCTBO. bubmuorexa [JOK

21 Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
DU3NYECKUE U XUMUYECKUE CBOKCTBA bubnuorexa [JOK

28 Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK

29 [ToHsiTHE O KUCIIOTaX U COMSAX

https://m.edsoo.ru/ff0d50d2
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Cnoco0bl noity4eHus BOA0poia B

bu6mmoreka [IOK

30 nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIa, but6morexa [OK
M3yUeHHE ero CBOHCTBY https://m.edsoo.ru/ff0d4f42
. . bubmuoreka [JOK
32 Mossipubiii 00b€M ra3oB. 3aK0H ABOTaIpo https://m.edsoo.ru/ff0d542e
Beruncienus o0béMa, KOMYecTBa BEIIECTBA
33 rasa o ero U3BECTHOMY KOJHUYECTBY bubmuorexa TIOK
BELIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0
Beruncienust 00bEMOB ra3oB 10 YpaBHEHHUIO
34 pEaKIny Ha OCHOBE 3aKOHa 0OBEMHBIX bubmuorexa TIOK
OTHOLICHIH 2308 https://m.edso0o.ru/ff0d5708
5 bu6mmoreka [IOK
35 dusnyeckre U XMMHUYECKHUE CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
5 bu6nmoreka [JOK
36 CocraB ocHoBanui. [ToHsTHE 00 MHAUKATOPax https://m.eds00.ru/ff0d59e2
Bona kak pactBoputens. HacbimeHHsie 1
37 HEHACHIIICHHbIE PACTBOPHI. MaccoBast 10J1st bubmuorexa TIOK
BEILIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[IpakTuueckas pabora Ne 5 o Teme
38 «ITpUTOTOBIIEHNE PACTBOPOB C OTIPEIEIEHHOIN Brbmiorera [IOK
. . . https://m.edsoo.ru/ff0d5eba
MacCOoBO#1 JJoJ1ell pacCTBOPEHHOTO BEIIIECTBAY
29 KonrtponsHast pabora Ne2 o reme bubnuoreka [IOK

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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Oxcuapl: cocTaB, KIacCupUKaIs,

bu6mmoreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX Bubmorexa IIOK
OKCH/JIOB https://m.edsoo.ru/ff0d664e
OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK
42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonydyeHue u XuMHYECKHUE CBOMCTBA bubnnoreka [JOK
43 OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
5 bu6mmoreka [IOK
45 ITosnydyeHne 1 XUMHUYECKUE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee?
Comnu (cpeanue): HOMEHKIIaTypa, CIIOCOOBI bubnmnorexa [JOK
46 MOJyYECHUS, XUMUUECKNE CBOMCTBA https://m.edsoo.ru/00ad9474
ITpakTuyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME Bu6muotexa [JOK
47 «OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edso00.ru/00ad9b7c
COCIMHEHUI»
I'enetnyeckass  CBA3b  MEXAy  Kjlaccamu bubnnorexka [HOK
48 HEOPraHUYECKUX COCAUHEHUI https://m.edso00.ru/00ad9a50
. bubnuoreka [IOK
49 O0600111eHre U cUcTeMaTU3alus 3HaHU!

https://m.edsoo.ru/00ad9ch2
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KonTponbHas padora Ne3 mo teme "OcHOBHBIE

bu6mmoreka [IOK

50 KJIACChl HEOPTaHUUYECKUX COEAMHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUPUKAITII

51 XUMHMYECKUX 2J1eMEHTOB. [ToHsTHE O TpyIIax bubmiorexa [OK
CXOJIHBIX DJICMCHTOB https://m.edsoo.ru/00ad9ffa
[Tepuonnueckuii 3akon u I[leprnonnueckas

52 CHCTEMA XUMHYECKUX dieMenToB J[. . bubmorexa [IOK
Menzeneesa https://m.edsoo.ru/00ada52c

£3 bubmuorexa [JOK
1lepronpi, rpymIbl, IOATPYIIILI https://m.edsoo.ru/00ada52c
Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnnoreka [JOK

54 H3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000JI0YeK aTOMOB

55 aneMeHToB llepuoanueckoii cucrems! . U. bubmiorexa IIOK
Memneneena https://m.edsoo.ru/00adaébc
XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA 1O

56 ero noJjioxkeHuro B [leproanueckoit cucreme bubmorexa [IOK
1. 1. Menzenecsa https://m.edsoo.ru/00ada824
3nauenue [lepuoauyeckoro 3akoHa ass

57 pa3BUTHUA HAayKu U npaktuku. /. 1. EE6J_IZIOT6;3 HO/ISO 4a96
MenpeneeB — y4€HbIN, MTEIarorT U rpaKJaHuH e
DIIEKTPOOTPHULIATENBLHOCTh aTOMOB bubnmoreka [JOK

58 XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8

bubmuoreka [JOK
59 Honnasg xumMuueckas CBI3b

https://m.edsoo.ru/00adac34
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bu6mmoreka [IOK

60 KoBasieHTHas mosisipHast XUMUYECKask CBSI3b 1 hitps://m.eds00.ru/00adaabs
bubmuoreka [JOK
61 KoBasieHTHas1 HEMOJIsIpHAs XUMUYECKas CBS3b 1 https://m.eds00.ru/00adaab9
bu6mmoreka [IOK
62 CTeneHn OKuCIeH S 1 https://m.eds00.ru/00adae28
bu6mmoreka [IOK
63 OKUCINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 https://m.eds00.ru/00adb076
bu6mmoreka [IOK
64 OKucnauTenyu U BOCCTAaHOBUTEIIH 1 https://m.eds00.ru/00adb076
KonTponbnas padota Ne4 o teme «CtpoeHue bubnuorexa [JOK
65 aToMa. XUMHUYECKas CBSI3b» 1 https://m.edsoo.ru/00adb486
PesepBHrlit ypok. O60011IeHNE 1 bubnuotexa [JOK
66 cucTeMaTu3anus 3HaHUN 1 https://m.edsoo.ru/00adb33c
PesepubIiil ypok. O6006111eHIE 1 bubnunoreka [JOK
67 CUCTEMaTH3als 3HAHUU 1 https://m.edso0.ru/00ad9ch2
PesepubIiit ypok. O6006111eHIE 1 bubnunoreka [JOK
68 cucTeMaTu3alus 3HaHui 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KUIIACC

Ne Tema ypoka KosmuecTBo yacos Hara DJIEKTPOHHbBIE
n/n H3y4eH H(ppoBbIE
Bcero KoHuTtpousb IIpakTHyec y unp
usi o0pa3oBaTe/ibHbIE
HbIE KHe eCVDCLI
padoThI padoTshI pecyp

Ilepuognueckuii 3akoH. Ilepunonnueckas

1 CHCTEMa XUMHMYECKHX d1eMeHToB /1. 1. 1 Bubmorexa [HOK
Memeneesa https://m.edso00.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB

) XMMHYECKUX DJIEMEHTOB MEPBBIX TPEX 1 But6morexa LHOK
TepHOIOB https://m.eds00.ru/00adb6b6
Knaccudukanus u HOMEHKJIaTypa bubmmnoreka HOK

3 HEOPTaHMYECKUX BEIIECTB 1 https://m.edsoo.ru/00adb7e2
Buibl XuMu4uecKkoW CBSA3U U TUITBI bubmmoteka IIOK

4 KPUCTAJUIMYECKUX PELIETOK 1 https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel mo reme

5 «IToBTOpEHUE U yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca»
Knaccuukanus XuMU4ecKux peakiui mo bu6muoreka [JOK

6 pa3IM4YHBIM IPU3HAKAM 1 https://m.edsoo.ru/00adbch0
[loHsATHE O CKOPOCTH XMMHUYECKON PEAKIINH.

7 [ToHsITHE O TOMOTEHHBIX U T€TEPOreHHbBIX 1 Bubmmorexa LIOK
PEaKIIHIX https://m.edsoo.ru/00adbe9a
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ITonsATHE O XUMHYECKOM paBHOBCCHUU.
@akTOpHI, BIUAIOIIKNE HA CKOPOCTh

bubnunoreka LIOK

8 XMMHYECKOH PeakIiH 1 MOJI0XKCHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS
OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC bubnunoreka LIOK
9 peakuuu https://m.edsoo.ru/00adcade
Teopust PIEKTPOTUTHYECKON AUCCOIUALIUH. bubnunoreka LIOK
10 CunpHbIe U cllabble JIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
. bubnunorexa [IOK
1 VouHble ypaBHEHHUs peakLunii https://m.edso0o.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT M OCHOBAHUM
12 B CBETE MPEICTABIEHUI 00 brbnmorexa LHOK
TEKTPOIHTHYECKOH HCCOTHAIIIH https://m.edsoo.ru/00add5d8
XuMHYECKHE CBOMCTBA COJIEH B CBETE
13 HpECTABIEHNI 00 DIEKTPOJINTHIECKOM bubnmoreka [IOK
ACCOLUAIHH https://m.edsoo.ru/00add8b2
5 bu6nunorexa LIOK
14 IonsTue o rusponuse conek https://m.eds00.ru/00add9d4
5 bu6nunorexa LIOK
15 O06o00menne 1 cucTeMaTH3aIns 3HAHUI https://m.eds00.ru/00addd12
[Ipaktuueckass pabora Ne 1. «Pemenue bubmuorexa [JOK
16 3KCIIEPUMEHTAIIBHBIX 33129 https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme
17 «DQIEKTPOTUTUIECKAS TUCCOIIUALIUS. bubnnorexa [JOK

XUMUYECKHE pEeaklui B PACTBOPAX»

https://m.edsoo.ru/00addecO
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OO01as xapakTepUCTHKA raJOreHOB.

bub6nmoreka [IOK

18 XUMHYECKHE CBOMCTBA Ha IPUMEpE XJIopa https://m.edsoo.ru/00addfe2
XinopoBogopoa. ColisiHast KUCIOTA,

19 XUMHYECKUE CBOWCTBA, TOIyUeHHE, Bubmorexa IIOK
IpUMEHEHNE https://m.edsoo.ru/00ade104

5 [IpakTuueckas padora Ne 2 o Teme bubnmnoreka HOK

0 «IToydeHue CONAHON KUCIOTHI, U3yYEeHHE https://m.edso0.ru/00ade348
e€ CBOICTB»
Brruncnenus no ypaBHEHUSIM XUMHUECKUX

21 pEeaKIMii, CII OJJMH M3 PEarcHTOB JIaH B Bubmorexa [HOK
H3GEITKE https://m.edsoo.ru/00ade488
OO1as xapakTepuCcTUKa SJIEMEHTOB bubmuoreka [IOK

22 VIArpynmst https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUN CEPHI.

23 HaxoxieHre cepbl v €€ COeIMHEHU B Bubmmoreka [IOK
npupoje. XUMHUYECKHE CBOWCTBA CEPBI https://m.edsoo.ru/00ade64a
CepoBoaopon, cTpoeHue, Gu3ndecKue u bubnmnoreka [JOK

24 XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIOTAa,

25 (bu3nUecKre 1 XUMUYECKUE CBOWCTBA, bu6miorexa [IOK

IIPUMEHEHHE

https://m.edso0.ru/00adea28
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XHUMHUYECKHE pCaKknuuy, JCKAIHEC B OCHOBC
IMPOMBIIIJICHHOI'O criocoba IMMOJIYy4YCHUA

bu6nmoreka [IOK

26 CepHOﬁ KHUCJIOTHI. XI/IMI/I‘IGCKOG 3arp$I3HeHI/Ie https//medsooru/OOadecBa
OKpY>Karollen cpesibl COeAMHEHUSIMHU CEPbI
Brruncienrne MaccoBOM TOJIM BEIXOJA bubnunoreka LIOK

21 MPOJYKTa peaKkIuu https://m.edsoo.ru/00adec8a
OO01as xapakTepuCcTUKa SJIEMEHTOB
VArpynnsl. A30T, pacipoCTpaHEeHHE B Bub6suoreka IIOK

28 npupoze, PU3MIECKUE U XHMUYICCKHE https://m.edsoo.ru/00adeea6
CBOMCTBa
AMMHaK, ero (GU3nYecKue 1 XUMUYECKHE bu6nmoreka LIOK

29 CBOMCTBA, IOJIyYCHUE U IPUMECHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padbora Ne 3 o Teme bubmuoreka [IOK

30 «IlonydyeHne aMMHuaKa, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOMCTB»
A3OTHas KUCIOTa, €€ hru3ndecKue u bubmuoreka [IOK

3l XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBaHre HUTPATOB U COJIEH aMMOHUS
B KaUeCTBE MUHEPATbHBIX YIOOpEHUH. Bub6suorexa IIOK

32 XMMHIYECKOE 3arpA3HEHHUE OKPYKAIOIIEH https://m.edso0.ru/00adf518
Cpelibl COeIMHEHUSIMU a30Ta
®dochop. Oxcun pochopa (V) u hochopnas

33 KUCIIOTA, PU3UYECKHE U XUMUYECKHE brbmorexa LIOK

CBOMCTBA, OJIy4YECHHE

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

Hcnonb3oBanue GochaToB B Ka4eCTBE

bubnunoreka LIOK

34 MUHEpAIBHBIX YA00peHHid. 3arpsi3HeHne
HPHPOHOI cpesbl hocharami https://m.edsoo.ru/00adfc20
VYraepon, pacipocTpaHEHHE B IPUPOJIE, bubmmoreka [JOK
35 (bU3UYEeCKre U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yraepoaa, ux pusnueckue u
XUMHYECKHAE CBOMCTBA. DKOJOTHYECKHE Buoauorekxa ]_[OK
36
poOJIEMBI, CBS3aHHBIE C OKCUIOM YIepoia https://m.edsoo.ru/00adfebe
(V)
) bubnuoreka [{OK
37 YroibHas KUCIIOTa 1 €€ cOlu https://m.eds00.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. Bubmorexa IIOK
" https://m.edso00.ru/00ae027e
KauecTtBeHHas peakuys Ha KapOOHAT-HOH
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPTraHMYECKHX BEIECTBAX KakK O brbmiorexa LIOK
COE/TMHEHMSIX YTIEpO/Ia https://m.edsoo.ru/00ae054e
40 Kpemnwuii u ero coenmuueHust bubmnoreka IIOK
https://m.eds00.ru/00ae080a
[IpakTnueckas padbora Ne 5. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeEMe Bu6soreka [OK
41

«BaxxaelIme HeMeTAIJIbl U UX
COEINHEHUS

https://m.edsoo.ru/00ae0bf2
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KonrtponsHas padora Ne3 o reme

42 «BaxxHelme HeMeTaIbl U UX Bubmmorexa LIOK
COCTUHCHUS» https://m.edso0.ru/00ae0el8
OO01mmas XxapakTepuCcCTHKa XUMUIECKUX

3 3JIEMEHTOB — METAJJIOB. MeTajinuecKas Bu6morexa [[OK
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XHUMHYECKHE CBOMCTBA METAJIIIOB.

44 DIIEKTPOXUMHYECKHUI PSAT HANIPSIKEHUI bubmiorexa IIOK
METAIIOB https://m.edso0.ru/00ae1156
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 CrutaBbl. BerauciieHus o ypaBHEHUSIM Bu6moreka [[OK
XHMUIECKUX PEAKINHM, €CIIH OTUH H3 https://m.eds00.ru/00ae1156
pEeareHToB COACPKUT MPUMECH

bu6mmoteka IIOK

46 TlorATHE O KOPPO3HH METAIIOB https://m.eds00.ru/00ae1278

bu6mmoteka IIOK

47 Ileno4Here MeTaIEL https://m.eds00.ru/00ae14b2

but6mmorekxa [IOK

48 OKCH/IbI ¥ THIPOKCHUJIBI HATPUS U KU hitps://m.eds00.ru/00ae14b2
Illenoyno3eMeNbHbBIE METAJIIBI — KAJIBIIUA U bubmuoreka [{OK

49 MarHui https://m.edsoo.ru/00ae15e8

50 Baxnueiinme cCoOeUHCHNS KaIbIIHs bubnunorexa LIOK

https://m.edso0.ru/00ae15e8
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51 O060011eHNEe U CHCTEMATHU3alMs] 3HAHUI
5 . . bubnunoreka LIOK
5 JXKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs hitps://m.eds00.ru/00ac1886
[Ipaktuyeckas pabora Ne 6 o Teme
53 "YXKECTKOCTH BOBI U METOMBI €8 Bubmmorexa LIOK
yerpanenns” https://m.edsoo.ru/00aelae8
5 bubnunoreka LIOK
o4 AJIOMUHHH https://m.edso00.ru/00ae1c64
AMdoTepHbIe CBOMCTBA OKCHIA U bubmmoreka [JOK
55 TUIPOKCUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneso https://m.eds00.ru/00ae1d86
Oxcunsl, TuIpOKCcH B U conu xxenesa (1) u bubmuoreka [IOK
57 xenesa (111) https://m.edso0.ru/00ae35e6
58 O06o001IeHre U cUCTEeMaTH3allnsl 3HAHUI
[IpakTnueckas padora Ne 7. Pemenue
59 9KCIIEPUMEHTAIIBHBIX 3a/1a4 10 TEME bubmiorexa [IOK
«Baxaelne MeTajIbl i UX COCTUHCHUS https://m.edso0.ru/00ae3de8
BrrurcieHus mo ypaBHEHUSIM XHMHYECKHAX
peaKIui, eClii OJTUH U3 PEarcHTOB JIaH B
60 M30BITKE WU COJEPKUT MPUMECH. bubmorexa [IOK
BeIuncieHns MacCOBOI TOJIM BBIXOAA https://m.eds00.ru/00ae1750
MIPOJIYKTA PEaKIun
61 O06o00mmeHne 1 cucTeMaTH3alns 3HAHUI
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KontponbHas padota Ne4 o teme

62 . 1
«BakHelIe MeTabl 1 UX COETUHEHUI

63 BemectBa 1 Matepuasbl B IOBCETHEBHOM 1 bu6nmoreka [IOK
’KHU3HH YEI0BEKA https://m.edso0.ru/00ae3f50
XHAMHUYECKOE 3arpsA3HEHUE OKPYXKaIOIEen bubnuoreka [IOK

64 cpeasl 1 https://m.edsoo.ru/00ae4270
Posib xvMuM B pelieHnH 3KOJIOTMYECKUX bubnnorexa [JOK

65 pooem 1 https://m.eds00.ru/00ae4270
PesepBHrlit ypok. O60011eHNE U bubnunoreka LIOK

66 cucTeMaTu3alus 3HaHU! 1 https://m.edsoo.ru/00ae0d0a
PesepBHelIit ypok. O60011IeHNE 1 bubmuoreka [IOK

67 cucTeMaTHu3als 3HaHuH 1 https://m.edsoo.ru/00adb33c
PesepubIil ypok. O6006111eHIE 1 bubnnorexa [JOK

68 CHCTEMaTH3aINsI 3HAaHUH 1 https://m.edso0.ru/00ad9ch?

OBILIEE KOJIMYECTBO HACOB I10 63

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAUJIBI VIS YHEHUKA

» Xumust, 9 kimacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxrmmonepHoe o0mecTBo «M3aatenbeTBo «IIpocBerieHney
» Xumus, 8 kinacce/ ['abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






