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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30oBaHusl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepadbHOM padoyeil mporpaMmbl
BOCITUTAHMS U C YYETOM KOHIEMIIMY MIPENOAaBaHus y4eOHOTro mpeaMeTa « X UMUS»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O LENAX, OOIIeH cTpareruu
oOy4yeHHUs, BOCIUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CPEICTBAMU Y4EeOHOTO
npeaMera, yCTaHaBIIMBAET o0s13aTenbHOe IpEAMETHOE COJIepKaHue,
NpeayCMaTPUBAET PACOPEACICHUE €ro Mo KiaccaM W CTPYKTYPUPOBAHHUE I10
pazgenaM M TeMaM MpOrpaMMbl IO XUMHUH, OINPEACNSIET KOJWYECTBEHHBIE H
Ka4eCTBEHHBIE XapaKTEPUCTUKHU COZEpKaHMUS, PEKOMEHIyEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluXxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera st
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHMS OCHOBHOUM 00pa3oBaTesIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XUMHUHU Ha YPOBHE IeJiel u3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4e0HOTO coJiepKaHusl.

3HaHME XHUMHUH CIY>)KUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
o0y4Jaromerocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpPYEMbIe XHMHUEW MPEICTABICHUS O B3aWMOIPEBPAICHUIX
SHEPrud M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IMYHOCTH, €€ 00IIei 1 ()YHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
oOy4Jarommxcs, HABBIKOB WX CaMOCTOSTEJIBHOW Y4eOHOW JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUW, HEOOXOJUWMBIX KakK B
MIOBCETHEBHOM JKU3HH, TaK M B MPOHECCUOHATBHON eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISIAA HA €AUHCTBO MTPUPOABI U YETOBEKA, SIBISECTCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH 00yYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOI BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUs B OOYUEHHU XUMHUU O0ECIEeuMBAIOTCS CHEUU(UKOM
Colep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABJSIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHHWeM 0a30BOM HAYKH XMMHH Ha ONpPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBbI TEPBOHAYAIBHBIX TOHATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTHEIbHBIX 3HAUYUMBIX TOHSTUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusi MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uzydeHuro. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TOHSATUN O XUMUYECKOM
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHW30BaHbl IO MPUHIMITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBiIeHUN 00 JIIEKTPOJMTHYECKOW JUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MOJTyYE€HHBIX U OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyromMy, BBINOJNHSS (GYHKIUU OOBSCHEHHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XUMHHU  CIIOCOOCTBYET  (POPMHPOBAHHIO
IIPEACTABIECHUS O XUMUYECKON COCTaBIISIONIEH HAYYHOU KapTUHBI MUPA B JIOTHKE
€€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MEeToJaM MO3HaHUS B Hayke. M3ydueHue XMMHM MNPOUCXOIUT C MPHUBICUYEHHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKalouumi MHUpY,
«buonorus. 5—7 knacced» u «Pu3nka. 7 Kiracey.

I[Ipy wu3yyeHUH XUMHUHM TPOUCXOJUT (POPMHUPOBAHME 3HAHHM OCHOB
XUMUYECKOW HAYKH Kak O0JACTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeIbHOCTU 4YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOTrO mpeaMera COCTOWT B (DOPMUPOBAHMHM CUCTEMBI XHUMHYECKHUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKHUX IOJI0KEHUM,
JOCTYMHBIX OOOONIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, fA3blKka HayKH, B



OpuoOOIIEHNH K HAyYHBIM METOJaM T[O3HAHUS TPU HW3YYCHHUU BEIIECTB U
XUMHYECKUX peakuuid, B GOPMHUPOBAHUN W PA3BUTHH MMO3HABATEIHHBIX YMEHHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIIEN0BATEIbCKON
JeSATENbHOCTH, OCBOEHUM MpaBWil O€30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
IIOBCETHEBHOM KU3HMU.

[Ipu u3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENN TaKUe Led, Kak:

— (opmMupoBaHHE MHTEJUIEKTyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATHUIO PEIICHUH,
CTIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHUCTEMaTHYecKoe MpUOOIIeHHE
oOy4Jarommxcsd K CaMOCTOSITENIBHOM MO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCciIoBUi, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOMN NEATETHLHOCTH, MO3HAHMUS M CAMOIO3HAHUS, KIIIOUYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), UMCIOIINX YHHUBEPCAIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUIOB JESATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YyMEHUH OOBSCHATh M OILEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YSd 3HAHUSA U ONBIT, MOJYYCHHBbIC MPU H3YUCHHUU
XUMHUH, TPUMEHSTh HMX MpPH PElIeHUH Mpo0JeM B MOBCEAHEBHOM KU3HU W
TPYJOBOM JI€ATETLHOCTH;

— ¢opMmupoBaHHE Yy OOYy4YalOIMIUXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAaHHUS 1EHHOCTH XHMHYECKMX 3HAaHUW HJis BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOr0 TOBEJCHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B UEIIX
COXpaHEHUS CBOETO 3/I0POBbS U OKPY>KAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JaJbHEHIIETO
0o0y4eHUsI.

OOmiee uncaO YacoB, OTBEAEHHBIX IS HM3yUYEHUS XHMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabLHbIE XUMHUYECKHE TOHATHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XHMMUs B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsTHe 0 MeToAax MO3HAHWS B XMMHUHU. UHUCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3zjeneHus cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE OdJeMeHThl. CHUMBOJIBI XHUMHUYECKHUX
31eMeHTOB. [IpocThie U ClI0XKHbIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA COCTaBa BemiecTB. (OTHOCHUTENbHAs aTOMHasi Macca.
OtHOocHuTENbHAST MOJIEKYJISIpHAs Macca. MaccoBas J0Jisi XUMHUUYECKOT0 JJIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo dopmysiam
XUMUYECKUX COSTUHCHHM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKass peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHUYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/0#, mpaBuiaMu paboThl B JabOpaTOpuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 000PY/I0BaHUEM, U3YyUYEHUE U ONHCAHUE
(GU3UYECKUX CBOMCTB O00pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJIbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKAIHBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHHM, HaOJIIOICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPHIOM Oapusi, pa3oKeHHE THUIAPOKCH]IA
menu (1) mpu HarpeBanwum, B3auMoIelicTBUE XKene3a ¢ pacTBopoM coiu meau (I1),
U3Y4YCHHE CTIOCOOOB pa3/eNieHusi CMECE: C TOMOIIbI0 MarHuta, (UILTPOBAHHE,
BhIMIApUBAHUE, TUCTUIULINS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPEHHOM
conmv, HaONIOJCHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEICHHUS  OIIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJEIEH MOJEKYJI
(IIapOCTEPIKHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JIeMEHT U MpOCToe
BelecTBO. Haxoknenwe kuciaopoja B Opupojae, (GU3MYECKHUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopona. CrocoObl



MOJIyYEHHUsT KHUCIOpoJa B JAa0OpaTopuu U MOPOMBIIUIEHHOCTH. Kpyrosopot
Kuciopoaa B mpupoje. O30H — aioTpornHasi MoauduKaIus KUCiIopoaa.

TernoBoit 3PQGEeKT XUMUYECKON peaKkuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DSHJOTEPMHUYECKUE peaKUWH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHHUE
BO3JlyXa, YCUJICHHE MapHUKOBOTO0 3 eKTa, pa3pyleHrue 030HOBOTO CIIOS.

Bomopox — »memeHT W mpocToe BewecTBO. HaxoxaeHue Bomopona B
npupojse, GuMyeckrue ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nosryyenus. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XUMHUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBoMcTBAa BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HacpilieHHbIe M HEHACBIMIEHHbIE PAacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJAbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannmueckux coenuHeHuit. Oxcuabl. Knaccudukanus
OKCHJOB:  cosieoOpa3sytonie  (OCHOBHBIC, KHUCJIOTHbIE, aM@oTepHbie) W
HecosneoOpasymue. HomeHnkmarypa okcuaoB. DU3MUECKHE W XUMHUYECKHE
cBoiicTBa OKcu0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WHIENOYM W HEPACTBOPUMbIE
ocHoBaHusA. HomeHkmnaTypa ocHoBaHui. PU3NUECKME M XWMHYECKHE CBONCTBA
ocHoBaHui. [losryuenrne ocCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetawuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknatypa cosieil. duzndyeckue 1 XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue conen.

['eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, NOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHUE
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIIOBUSL BO3HHMKHOBEHUS U
NpeKpameHuss ropeHus (Mmokapa), O3HAaKOMJICHHE C o00pa3laMud OKCHUIOB H
OMMCaHUWE HUX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, PACIO3HABAHUE W HW3YUYCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojeicTeue Bomopoaa ¢ okcuaom meau (1)
(BO3MOKHO HMCTIOJIb30BAHKE BHJICOMATEPHAIOB), HaOIIOIeHHEe 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, HWCCIENOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJNIAMU
(HaTpueM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BAaHUE  BUICOMATEPHUAJIOB),



uccleoBaHue  oOpa3llOB  HEOPraHMYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOpPAaX KUCJIOT U IEIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUIaMH, PEaKUU{d HEUTpaau3aluy, I0Jy4YEeHUE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METallla APYTUM K3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BakHellne KiaacCchl HEOPTraHUYEeCKHUX
COCMHEHUIN.

IHepuonnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ieMeHToB JI. WU. MenpgeaeeBa. CtpoeHne aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX HJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJJIEMEHTOB (ILEJIOYHBIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCUIBI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuomnas u  JJIMHHONEepuoAHas  (HOpMbI
[Tepunonnueckoit cucrtembl xuMmuueckux 3nneMeHToB . 1. Menneneesa. Ilepuonasr
u rpynnbl. DPU3NYECKUIl CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB TNEepuoJa U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aToMOB TepBhIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. Menneneea. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHuro B [lepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XMMUYECKHUX
BJIEMEHTOB [UJIA Pa3BUTUsA Hayku W npaktuku. [[. M. MeHneneeB — yd€HbIN H
rpaXkJaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporuiecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropeHue, peakiuy pas3iokKEHUsl, COCTUHEHU).

Mexcnpeomemnwie ceéa3u



Peanuzamusa MexXnpeaMETHBIX CBSI3€H MPH HM3YYEHUM XMMUHA B 8 Kiacce
OCYILIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccu(UKalus, NEePUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKHUE BEIMYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOIJIUBO, BOJAHBIE PECYPCHI.

9 KITIACC

BemecTBO M XUMHYECKAsl peaKUMsl

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaJMs, KajJblLHUs U UX
COEMHEHUII B COOTBETCTBHUM C IIOJOKEHUEM 3JIEMEHTOB B Ilepmonnueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOM CBSI3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pAa3IU4YHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKHUX BEIIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
U COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(QeKTy, II0
U3MEHEHUIO CTENEHEH OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYAaCTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHUS.

[Torsitue o ckopocTH xumMudeckoil peaknuu. [loHstrne 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTne 0 xumuueckom paBHoBecun. DaKTOPHI,
BIIMSIOIIAE HA CKOPOCTh XHMMHWYECKOM PpEAKIMH W TMOJIOKEHUE XUMHYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX  PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AuCCOLMAIMUA BEIIECTB C PAa3IMYHBIMU BHUAAMHU
xumuueckoi cBsizu. Crenens auccoruanuu. CUabHbIE U C1a0ble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIIUii HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHHs peakunid. CBONCTBA KHUCIOT,
OCHOBaHMA U COJeM B CBETe MpPEJCTAaBICHUH 00 AIEKTPOIUTHUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura W anmasa), CI0XKHBIX BEIIECTB
(xJopusia HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHMUYECKON pEaKiuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJIESKTPOMPOBOJTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, IIEJIoYed U  coJiel
(BO3MOXHO  HCTOJIb30BAaHUE BHJICO MaTEpUaOB), TPOBEICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIMid  HOHHOTO  OOMEHa
(oOpa3zoBaHMe oOcajKa, BBIJICJICHHE Tas3a, o0O0pa30BaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIU
(ropeHue, peaklunH pa3jIoKEHUS, COCAUHEHUS), PACIIO3HABAHNE HEOPTaHHYECKUX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX PEAKIUil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTansbl 1 UX coelMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  Xjopa
(B3aUMOJICiCTBME C MeETaUIaMU, HEMETaJUlaMH, IIejo4amMu). XJIOPOBOJOPOI.
ConsiHass KHCIIOTa, XMMHYECKHE CBOMCTBa, MOJydYe€HHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA HAa OpPraHW3M YeJIOBEKa. BakHeWlne XJIOpHuabl U UX
HaxO0XJEHUE B IIPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWCTBA
MIPOCTHIX BEMIECTB — KUCIOPO/A U CEPhl. AJUTOTPOTTHBIE MOAU(PUKAIINNA KACTOPOaa
U cepbl. XUMHUYECKHEe cBoOMcTBa cepbl. CepoBOAOPOMA, CTPOCHUE, (PU3NUECKUE U
XuMuyeckne cBorcTBa. OKCHIBI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kucinotra, GQu3MUeCKMe W XUMHUYECKHe CBoMcTBa (OOIIME  Kak
NpeICTaBUTENsT Kilacca KHUCIOT U crnenuduueckne). XUMHUYECKHE PEaKIIHH,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO cHoco0a MOJIyYEeHUsI CEPHOM KHCIOTHI.
[Iprumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHHM B TpUPOJie. XHUMHUECKOE
3arpsi3HEHHE OKPY’KaIOIIEeH Cpeabl COECIMHEHUSMH cepbl (KHCIOTHBIE JOXK[H,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

O6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, pacIpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMHYecKkre cBoicTBa. KpyroBopoT azora B npupoje. AMMUaK, ero
dbu3nYecKre U XUMUUECKUE CBOMCTBA, MojydeHue u npumeHenue. Coiau aMMOHUS,
ux (pu3nyecKkre U XUMUYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUEe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopennii. XuMUYeCcKoe 3arpsi3HEHUE OKPYKalollel cpefibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsi3HEHHE BO3JyXa, MOYBbl M BONOEMOB). Docdop,
ajoTponHeie Moaudukauuu Gochopa, GuUMUECKHEe M XUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUIESCKUE CBONCTBA,
nosyuyenue. Mcnonb3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHUIA.

O6mas xapaktepuctuka aieMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHPOCTPAaHEHHE B Mpuponae, (HU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopor yriepona B npupozge. OKcuibl yriaepojaa, ux
¢uznueckre M XUMHUYECKHME CBOWCTBA, JCHCTBHE HA JKUBBIE OPTraHU3MBI,
NOJIy4eHHe W TpUMEHEHHE. DKOJIOTHYEeCKHe MpPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r17100aqbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ COoNM, NX (PU3HUYECKUE U XUMHYECKHUE CBOMCTBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC OHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, STAHOJ, TJIUIEPUH, YKCYCHAs KHCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
NPOAYKTHl UX TepepadoTku (OEH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMONOTMYECKN BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBojaax — 1 ux
poJii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, MOJy4YeHUE U
npumeHenne. CoeauHeHHUs KpeMmMHUS B mpupoae. OOmme npeacTaBicHUs 00
okcune kpemuus (1V) n kpemuueBoi kuciore. CHUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBIIIJICHHOCTU. BaxkHellle CTpOUTENbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobimeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B OBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
POBECHUE KAUeCTBEHHBIX PEAKIUA Ha XJIOPUA-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpaKarouue (PU3NUECKUEe M XUMHUYECKHE CBOWCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ oOpaslaMu XJOpuAOB (TAJOT€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W e€  coeAuHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOIIOICHUE TIpoliecca OOYTJIMBaHUS caxapa MoJ JeHCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHCJIOTHI, HW3Yy4YEHUE XUMHUUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEJACHNE KAYECTBEHHOM peakluu Ha CyJbdar-
WOH W HaOJIOJIeHHE MpuU3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COeAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasIoB), o0paslaMu a30THBIX U (HOCHOPHBIX YAOOpPEHUH, MOTydYeHHE,
cobupaHue, paclio3HaBaHWE W M3YyYCHUE CBOWCTB aMMMaKa, TPOBEJACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U Pocdar-uoH U U3ydeHHE MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIbIO
(BO3MOXHO UCITIOJIb30BAHKE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoOJeNen
KPUCTANTMYECKUX PpemETOK anMaza, rpadura, ¢yiepeHa, O03HAKOMIIEHUE C
IPOIIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHue, COOMpaHue, paclio3HaBaHHE U HU3YUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KauyeCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHbBl W HW3YYEHHE TNPHU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJNYKIMEN CUJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHbBIX
3a71a4 o TeMe «BaxkaeuIe HeMeTauIbl ¥ UX COSTUHEHUS).

MeTauiibl M X COeITMHEHUS

OO6mast XxapakTepUCTHKa XMMHUYECKUX 3JI€MEHTOB — METAJJIOB HA OCHOBaHUU
ux mnojoxeHus B llepuonmueckoit cucreme xumuueckux isnemeHtoB J[. W.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTaminueckasi CBA3b U
METaJUIM4ecKass  KpUCTAJUIMYECKass  peleérka.  DIEKTPOXUMHYECKUU  psij
HaNpsDKeHU MeTaoB. OU3NYecKue U XUMUYECKUE CBOMCTBA MeTaiioB. O0mue
CIocoOBI TIONy4YeHUs] MeTaioB. [loHATHE O KOPpPO3WH METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposun. CriaBel (CTanmb, YYTyH, MIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJoKeHUe B [leprnoanyeckoil cUCTEME XMUMUYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HUE HMX aTOMOB, HaXOXJICHWE B MPHUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHUABI HATpusa M Kanus. [IpumMeHeHue MIeNOYHBIX METaIOB W HX
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAJUIBI MAarHMd W KaJIbLIMM: TIOJOKECHUE B
Ilepuonnueckon cucreMe xumudeckux siaemeHToB J[. 1. Menneneesa, ctpoeHue
UX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3NUECKue U XUMUYECKHNE CBOMCTBA MATHUS
U Kaiblivsa. BaxHeilmume coeauHeHUs Kaimblus (OKCHJ, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ yCTpaHEHUSI.

AJIIOMUHMH: TIOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszndeckue u
XUMUYECKHE CBOMCTBA altoMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoandeckoil cucreme XuMHUECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpOEHHUE aToMa, HaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, TUIPOKCUIBI U conu kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C o0paslamMyd METAIOB U CIUIABOB, UX (PU3MUYECKUMU
CBOMCTBaMH, M3y4YEHHUE  PE3yJbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJupllusi W HaTpus C BOAOW (BO3MOXHO WHCIIOJB30BAHHWE BHJIEOMATEPHUATIOB),
UCCJIEJOBAaHNE CBOWCTB KECTKOW BOJBI, MpOLEcca TOPEHUSI KEJIe3a B KUCIOPOIE
(BO3MOXHO  HCIIOJIB30BaHUE  BUIAEOMATEpPHUATIOB), IMPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblUs, aJFOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOaIOAEHKME U OMKUCAHHUE MTPOIECCOB OKPAIINBAHHS
IUJIJaMEHU WOHAMHU HaTpus, Kajiusg M Kaablus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HUCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIBHBIX 3a/1a4 Mo TeMe «BakHeiline
METaJUIbl U UX COEAUHEHUSD.

XuMHS M OKpPY:Ka0IIafA cpeaa

BemectBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHMUE BEIIECTB M XMMHUYECKUX peaknuii B ObiTy. IlepBas momomb mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarollel cpeabl (MpeaenbHas I0MyCcTUMAas
KOHLIeHTpauus Bewects, nainee — [1IK). Poap Xxumuu B permieHun 3KOJIOTMYECKUX
pooeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
Marepuarbl).

Mexcnpeomemnnie ceéa3u



Peanuzanmss MeXMpeIMETHBIX CBsI3ed NpPU HM3YyYEHUH XHMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIHOJIb30BaHME KaK OOIMMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, IEePUOJANIHOCTh, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJICb, SBJICHUE, IAaPHUKOBBIM
3 PeKT, TeXHOIOTUsI, MAaTEPUAIIBI.

dusnka: MaTepwsi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIU],
U30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJCKTPUYECKUN 3apsj, MPOBOJIHUKH,
NOJMYTIPOBOJHUKHU, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAS
peméTka, CruiaBbl, (U3MYCCKHE BEIMYUHBI, SAUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, NbIXaHWe, OMOcdepa, PKOCHUCTEMA, MHUHEPAIbHBIC
yI00PEHHMSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC TMOPOIHI,
TI0JIC3HBIC UCKOIAEMBbIC, TOIIMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA IIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €IHUHCTBE y4eOHOH H
BOCIIUTATENIbHOU JEATEIbHOCTA B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOlllecTBe MpaBWJIaMHM U HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT IMpolleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIMN 00YUYaIOIINXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlUA U
paciIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJI€ B YaCTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEJuI0, TIOHMMAaHWs 3HAYCHUs] XUMUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGOpMAIUCH O
NEePEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpPOMCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOpPUECKOW U JPYrux  BUOAX
JESITEHbHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM MAESTEIHHOCTU MPHU
BBITIOJTHEHUU y4YeOHBIX, I103HABATENIbHBIX 3a71a4, BBIMOTHECHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX POEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TpOIEcce ITOW Y4eOHOW JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEJAEHUE M TMOCTYNKH CBOMX TOBapUIIEH C MO3HUIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUYECKOW peaKkiluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH WU COCTABISIONIUE
OCHOBY JIJI TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUSI NPHUPOJIbI, B3aHUMOCBA3SAX YEJIOBEKA C
MIPUPOTHOMN CPEJION, O pOJIM XMMHH B O3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO03HABAaTEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUHU MO
XUMHH, HEOOXOAuMBbIC MJIsI OOBSICHEHHS HAOJIOJaeMbIX MPOIIECCOB M SIBJICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMHU, CIPaBOYHOMN



JUTEPaTypor, TOCTYIHBIMH TEXHUYECKUMH CpEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHMIO M TIO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH W YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 *XW3HU, OCO3HAHUE IOCIEIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHSI ATKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOJUMOCTH COOJIFOJEHUS TMpaBW O€30MacHOCTH MpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHMS :

MHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodEeCcCHii U TpyJa pa3IudHOro poja,
yBOXCHUEC K TPYAy W pe3yibTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE IPUMECHEHUS TMPEJAMETHBIX 3HAHWW 110 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHIAVUBUAYAJTLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHMS ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHenHoi nmpohecCUOHAIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHLCS B MPOo(eCCHOHATBLHOM Cpeie;

6) 3K0JIOrHYeCKOro BOCIIUTAHUS :

IKOJIOTUUECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIEeCTBOBAHUS, TOHUMAaHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOIOJCHUS
paBujI OE30IMIaCHOTO MOBEACHUS MPU PadOTE C BEIISCTBAMH, a TAKXKE B CUTYaIHIX,
YTPOXKAIOMINUX 3I0POBBIO M )KHU3HHU JIFO/ICH;

CITOCOOHOCTH MPUMEHSTH 3HAHUS, TOJydaeMble MPU U3YUYCHHH XUMUH, IS
peILIeHUs 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KyJIbTYpBl, OCO3HaHHS TJIOOAJIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M MYyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUH,
9KOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLIMAIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeTanmpeaMETHBIX pe3yJIbTAaTOB BBIACISIOT 3HAYMMBIC IS
dbopMUpPOBaHUS MHUPOBO33PCHHS OOICHAYYHBIC TOHATHSA (3aKOH, TEOpHS,
IPUHITAII, TUITOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIICPUMEHT U JIPYToe.), KOTOPhIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpeJMETaX M IO3BOJISIOT Ha
OCHOBE 3HAHMH U3 3THX MPEAMETOB (POPMHPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE NEUCTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATHBHBIC, PETYJSTUBHBIE), KOTOpPbIE 00ECHEeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NefcTBUA:

YMEHHUS HWCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TP OCBOCHUU
3HaHUMW: PACKPBIBATh CMBICI XUMHUYECKUX MOHITHN (BBIACTATH MX XapaKTEepHBIE
PU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTMMH MOHSTHSMHU), UCIOJIH30BAThH
MOHSITHUS JJIs1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUM, BRIOUPATh OCHOBAHUS U
KpUTEPUU ISl KJIacCU(PUKAIMM XMMHUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAYy OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICTYKTHUBHBIC, [0 aHAJIOTHH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHHUE TPUMEHATh B TIpoIlecCe€ TO3HAHMS TOHATUS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIC B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUH MOJICJIbHBIC MPECTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYecKas ¢GopMmylia U YpaBHCHHUE
XUMHUYECKON peakIuu — MpU perieHuH y4eOHO-I03HaBATEeIbHBIX 3371a4, C YUYETOM
ATUX MOJIETBHBIX TMPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKU U3YYaeMBbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBbIE CBA3UM U
POTUBOPEUHSI B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble ucciaenoBarejabcKue AeiiCTBUA .

YMEHHUE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
YYCHUYECKUX OJKCMEPUMEHTOB, yMEHUE HaOmogaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €ro Pe3yNbTaT, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIAEAOBAHMUS, COCTABISITh OTYET
0 MpojerIaHHoM padore.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (OPM IPEACTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMYJIApHAsl JIUTEpaTypa XUMHUUYECKOTO COJEp)KaHMs, CIpPaBOYHbIE
nocobusi, pecypcsl MHTepHETa), KPUTUYECKHA OICHWUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



yMEHUE NPHUMEHSTh PA3JIMYHBIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX [JIsI BBIIOJIHEHUS
y4eOHBIX U MO3HABATENIbHBIX 337a4 ONpPEIEIEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOil aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMAIbHYIO (pOpMY MpeacTaBlieHus WHpOpMauu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMH CXEMaMH, JHharpamMmami,
apyrumu popmMamu rpadukKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJb30BaTh M aHAIM3UPOBATh B Tpouecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOT0 XO034MCTBA M TPAHCIOPTAa HA COCTOSHHME OKPYXKAIOIIEH MPUPOIHOM
Cpelibl.

KoMmyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

yMEHHUSl 3aJlaBaTh BOIpPOCHl (B XoJe Auanora W (WiIM) JIUCKYCCHUH) TIO
CylIEeCTBY  OOCyXJaeMol  TeMbl, (QOpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MIPE/TIOKEHHOM 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJY4YEHHbIE  pe3yJbTaTbl  MO3HABATEIbHOM
NESTENBbHOCTA B YCTHBIX W MHCHbMEHHBIX TEKCTaxX; JeNarh MPe3eHTAIUIO
PE3YNbTATOB BBHIMOJHEHUS XUMHUUYECKOr0 IKCIepUMeHTa (1abopaTopHOro OIbITa,
1abopaTopHOi pabOThI MO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIEOBATEIbCKONM  JEATENbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpoOJieM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COIJIACOBAHUS
no3uiui (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPIAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpEAEICHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHBIC YHUBepCAJIbHbIE y4eOHbIe 1eCTBHS:

YMEHHUE CaMOCTOSITEIBHO OIPENENATh LENN AESTEIbHOCTH, IJIaHUPOBAThH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIWMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »(h(PEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX H
[IO3HABATEIBHBIX 3a/]ad4, CaMOCTOATEIBHO COCTaBIATb WM KOPPEKTUPOBATH
NPEAJIOKEHHBI AJITOPUTM  JCHMCTBUM IPU  BBIIIOJHEHUM 33JaHUM C YYETOM
[OJIyYE€HHsI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUSAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
UCII0JIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEAJIaracMbl€ B YCIOBUM 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yJbTATOB IO OCBOCHHUIOD 00s3aTEIbHOTO
COJIep’KaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanibHOW paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NeucTBUM, crenuduyueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA 1O  TMOJYYECHUIO HOBOTO 3HAHWS, €ro HWHTEPIpPETAlUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYalUSIX.

K koHity oOyuenus B 8 kiaacce npeiMeTHbIC pe3yIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUI:

e PACKpBIBAaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYJA,
XUMHYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIBLHOCTh, CTEICHb
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCJIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, SJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTalb, PAJANYC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJApHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSi3b, MOH, KaTUOH, aHWOH, PAcTBOpP, MAccoBas J0Jid BEIECTBa
(poI1eHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKUX TIOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  JJEMEHTOB B  OHMHApHBIX  COCJUHEHUSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopMmynaMm, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHass M HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca llepunoamueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaapo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto (opmy Ilepuognueckoi
CHCTEMBl XMMHMYECKMX DJJIEMEHTOB: pAa3JIN4aTh IIOHATUS «TJIABHAA
noarpymnmna (A-rpynma)» u «mobouynas noarpynna (b-rpynma)», mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMuueckux odiemenroB [l W.
MengeneeBa» € YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCI0 JIEKTPOHOB
U pacnpeaeneHne uX Mo 3JEeKTPOHHBIM CIOSIM);

KJIaCCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakuuu (M0 YUCIYy U COCTaBy YYacTBYIOUIUMX B pPEaKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHUMHMUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO  MaccChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o Qopmyie
COEIMHEHNS, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMH MBICIUTEIIBHOW JESATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€M — NI U3Yy4YEHUS CBOICTB
BEIIECTB W XHWMHYECKHX pEaKUUW, ECTECTBEHHO-HAYYHbIE METO/bI
NO3HAHUSI — HAONIOJIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWjaM  MOJb30BaHUS ~ XMMHYECKOM  mOCcynoll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKXKe IMpaBuUjaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYCHHI0O U COOUPAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOJAa U KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJI€ paCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  HDKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IpyTHeE).

K xonmy oOydenus B 9 Kiaacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OO0YHAIOIINXCA YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUSI, XUMUYECKasi peaKkius, XUMUYECKasl CBs3b, TEILUIOBOU 3 PeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HERJIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENb, OKHUCIEHHE W  BOCCTAHOBIJICHHE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METaJUIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTb XHMMHUYECKON pEaKUuH, MPEACIbHO IOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHITUH U
MPUMEHSATH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJUKY JUISi COCTaBJICHUS (POpMys
BEIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA,

ONpPEAEsATh BAICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy CO€IMHEHUUW 1o ¢dopmysaMm, BHJI XMMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeibl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTUYECKOU
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINMUCHIBAaTh M XapaKTEepU30BaTh
Tabiuunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMHUYECKHX DIIEMEHTOB:
pasznuyaTh TOHSATUS «rjaBHas noarpynna (A-rpynma)» M «mobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIlIME TEPHOIBI, COOTHOCUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  siapa, oOIiee 4YUCIO DJICKTPOHOB H
pacrpesieieHie HMX TI0 DJICKTPOHHBIM CJI0sIM), OOBSICHATH oOOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaJlbIX NEPUOJ0B U IVIABHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakluuu (MO0 YUCITYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEe XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, TMOJATBEP)KIas OIMNHCAHUE
npUMEpaMy MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIU;

COCTaBJISITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAIIEHHBIE YPABHEHHUS PEAKIU MOHHOTO



oOMeHa, YpaBHEHHMS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Y BEUIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHid
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XHUMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o Qopmyle
COCIMHEHWsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
10 YpaBHEHUIO XUMHUYECKON peaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJAoH U
nabopaTopHBIM OOOpYyIOBAaHMEM, a TakXKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XWMUYECKUX OTIBITOB IO TIOJYYEHUIO U COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAa4eCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OPOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpaxX HEOPraHUYECKUX BEUIECTB;

NPUMEHSTh OCHOBHBIE OTEpAIlMi MBICIUTEIFHON AESTENIBHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
IPUYMHHO-CIIEICTBEHHBIX CBSI3€M — 11 M3Y4YEHHUS CBOWCTB BEIECTB U
XUMHUYECKUX PpEaKIui, eCTECTBEHHO-HAyYHbIE METOJAbl IIO3HAHUS —
HaAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE TIOHATHS
XuMusg — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJIOBEKa
19 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
' peaKuuu https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Pa3znea 2. BaxHeillnne npeacTaBuTe/id HEOPraHNYeCKNX BellecTB
51 Bo3znyx. Kucnopon. [Tousitue 5 bubnuoreka [JOK
' 00 okcumax https://m.edso0.ru/7f41837c
29 Bonopoa.Ilonarue o kucimorax 8 1 bu6mmoreka [JOK
' U COJSIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonstre 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edsoo0.ru/7f41837c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COECIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3zpnen 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema

bu6mmoreka [IOK

. 7
31 XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6J‘II/IOT€Ka HOK
) KHCIUTCIILHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
11 [ToBTOpEHUE U yrirydaeHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIAIIUS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3pen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mast XapakKTepruCTHKA XUMHYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as XxapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PyIHinL. P https://m.edso0.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynmnsl. A3oT, pochop u ux 7 1 Bubmmorexa LIOK
' PYIHIAL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 anemeHTOB |VA-rpynmsl. Yraepon u 8 1 2 bubmmorexa [JOK
' . by ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSMHCHHUS
Hroro 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

Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

. bubnuorexa [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edso0.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
41 B ek 3 bu6moreka [IOK
' CILECTBA M MATCPHAIIBL B JKHSHH HE10 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p o6 BDE 3 bu6mmoreka [IOK
C3CPBHOC BpEMA 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 IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuun. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BemecTsa https://m.edso0.ru/ff0d210c
2 [TonsTHE O METOAX TTO3HAHKS B XUMUHU 1 bubmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuma
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuoreka [IOK
oOparieHus ¢ 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»
Yuctele BemecTBa 1 cMecu. CriocoObl bubmuoreka [JOK
4 . 1
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK
a N pHMEp https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU MTOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 ATOMBI H MOJICKYJIb! L https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJITBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U cOKHBIE BELIECTBA 1 bubmmorexa [JOK
P B https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 nommorexa [10

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
umirieckas Gopuyua. BanenTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bubmmoreka [{OK
MomnsipHasg macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SBICHUSL. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku ¥ yciaoBuUs MPOTEKAHUS bubnuoreka [IOK
15 .
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 110 YPAaBHEHUSAM XUMUYECKUX bubmmorexa [TOK
B N yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanys XuMHUECKHX PEaKIIHA
18 (coenuHeHHs, pa3IOKEHUS bubmorexa HOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIMKIoneaucT. O6o0IeHne u bubmmorexa [JOK
1 AT, Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3allusl 3HaHUI
20 KonrtpomnbHas padora Nel mo teme bubnuoreka [IOK
«BellecTBa U XUMUYECKHUE PEAKLIU https://m.edsoo.ru/ff0d4290
21 Bozyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kuciopoa — sneMeHT 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
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https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckre 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIOPOAA (peaKiitH OKHCIICHIS, https://m.edsoo.ru/ff0d4614
ropenue). [Torsitue 06 okcumax
Crioco0bI MOJTyYeHHUST KHCIIOPO/Ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorera [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpuMenenue kucnopoaa
TennoBoit 3¢ ekt xumMudeckomn
24 peaKuru, MOHITHE O bu6moreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TormmBo (HeTh, yroiab U METaH).
25 3ar ﬂsHeéHeqllm yjca CIIocoObI c)aro Bubnmorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBpAICHUS
[Ipaktrueckast pabora Ne 3 o Teme
26 «ITonmydenne u coOupanue Kucaopoaa bubmmorexa [TOK
y N p poZa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €r0 CBOMCTBY
97 Bonopoa — snemeHT 1 mpoctoe bubmuorexka [JOK
BeniecTBo. Haxoxaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
08 dOu3nyecKrue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI mosTy4eHust BOAOpoa B bubnunoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4ddo
IIpaktuyeckas padora Ne 4 o reme
bu6nmoreka [JOK
31 «Ilomyuenue u cobnpanue Bo10po/ia,

HU3YYCHUC €TI0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MossipHblii 006EM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBa

33 BEIIIECTBA ra3a 10 €ro U3BECTHOM bubnmorexa [TOK

.. Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WM 00BEMY
Brrunciaenust 00MOB Ta30B MO

34 aBHEHHIO PEAKIIMU Ha OCHOBE 3aKOHA bubmmorexa [TOK
b .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B

35 du3nvecKkue U XUMHYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbileHnbie

37 M HEHACKIIIEHHBIE pacTBOPLL. MaccoBas bubmorexa HOK

m P PPl https://m.edsoo.ru/ff0d5b40
JI0JIsI BEIIECTBA B PACTBOPE
[IpakTuueckast pabora Ne 5 o Teme

38 «ITpurotoBieHue pacTBOpPOB ¢ bubnuoreka [JOK
OnpeaeIEHHON MacCOBOM 0e https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KonTponbnas pabota Ne2 mo teme bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: cocTaB, KiaccudUKaius, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XUMHUYECKUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX M aM(pOTEPHBIX bubmorexa LOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHsI: COCTaB, K1accuuKaims, bu6nmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XUMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotel: cocraB, kiaccudukaus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n XuMu4eCKHUe CBOKMCTBA bubnuorexa [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHre): HOMEHKIATypa,
46 CHOCOéLII) OJI q)eHm XI/IMI/I‘IZSKI/IC bubmorexa HOK
N Y ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTueckas pabota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6moreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX https://m.edso00.ru/00ad9b7c
COCITMHEHUI
48 I'eneTnueckas cBs3b MKy KiIaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 OO0o00111eHE U cCUCTEMATH3als 3HAHUH
B H https://m.edsoo.ru/00ad9ch2
KontposbHas padota Ne3 o teme
50 "OCcHOBHBIE KJIACCHI HEOPraHUYECKUX bubnmorexa [IOK
o P https://m.edso0o.ru/00ad9ela
COeIMHEHHI
[TepBbie MONBITKH KIacCU(pUKAITIT
51 XAMUYECKHX 3JIeEMeHTOB. [loHsTHE O bubmorexa LOK
’ https://m.edso00.ru/00ad9ffa
IPYIIAX CXOJIHBIX AJIEMEHTOB
ITepuoauueckuii 3aKoH U
52 Hepnoﬂnqecxas[ CHCTeMa XUMHUYECKUX bubmotera [JOK
PHOA https://m.edsoo.ru/00ada52¢c
anemeHTOB J[. . Menaeneena
Bbubanoreka [IOK
53 Ilepurozsl, rpynmsl, MOATPYIIIBI 1

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

o4
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000JI0UEK
95 aToMoB 3JieMeHTOB [lepuoanaeckoit bubmorexa LHOK
pHOA https://m.edso0.ru/00ada6hc
cucremsl JI. 1. MenaeneeBa
XapakTeprucTUKa XHMHIECKOTO
56 3JIEMEHTA MO €T0 MOJO0KEHUIO B bubnuoreka [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa st
57 pa3BuTHUA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
MenneneeB — y4€HbIN, NTEIaror u https://m.edsoo.ru/00ada96e
rpaXKJaHuH
DNEeKTPOOTPULIATEIbHOCTh ATOMOB
bu6mmoreka [IOK
58 XUMHUYECKHUX 3JIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas npoepounas paboTa
bu6mmoreka [JOK
59 nu e
OFHA XUMHHCCRAL CBASD https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMU4eCcKast bubnunoreka [JOK
CBSI3b https://m.edso0.ru/00adaab8
61 KoBaneHnTHas HenosspHasi XUMUYecKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C
TCHCHD OKHCICHIN https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE bubnunoreka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIIH bubmorexa HOK

https://m.edsoo.ru/00adb076
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65 KontponsHas padora Ne4 mo teme 1 bubmuorexa [IOK
«Ctpoenne atoMa. XUMHUECKasi CBA3bY https://m.edsoo.ru/00adb486
66 PesepBHeIit ypok. O6o0IICHHE 1 1 bubnuorexa [JOK
cucTeMaru3anus 3HaHUH https://m.edso0.ru/00adb33c
67 PesepBHeIii ypok. O600IICHHE 1 1 bubnuorexa [JOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edso00.ru/00ad9ch2
PesepBHblit ypok. O60011eH1e 1 bubnuorexa [JOK
68 . 1
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuii 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnuorexa [JOK
XUMHUYeCKUX deMeHToB /. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYECKHUX DJIEMEHTOB 1 bubmorexa [TOK

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

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

4 Bunp XuMH4ecKou CBSA3U U THUIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edso0.ru/00adbac6
KontposbHas padota Nel o teme

5 «IToBTOpEHNUE U yriTyOieHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

5 Knaccudukanus XuMuaecKux 1 bubnunoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMHUUYECKOMN

7 eakuuu. [loHsATHE O TOMOT€HHBIX U 1 Bubmmorexa LIOK
PEAKIHIH. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[lonsiTHE 0 XUMUYECKOM PAaBHOBECHUHU.

bu6nmoreka [JOK
8 @®akTOophl, BIUAIONINE HA CKOPOCTh 1

XHUMHYECKON PCaKIUU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c¢c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHCIINTEIEHO-BOCCTAHOBUTEILHBIC

bubmmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3MEKTPOIIUTHYECKON
10 muccoranuu. CHIBHBIE U CIIa0bIE bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 MoHHubIe YypaBHEHUS PEAKIIUN bubmaorexa [IOK
M peakil https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPENICTABICHUN bubmorexa HOK
pvﬂ https://m.edsoo.ru/00add5d8
00 2IEKTPOTUTHYECKOMN JUCCOIHAIIIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHUN 00 bubmorexa [OK
e . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHUECKOHN JUCCOIHAIIIT
14 [Tonsarue o ruapoanse coyien bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHNe U CHCTEMAaTH3aLHs bubmuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTnueckas pabota No 1.
16 «Pemenue rxcnepuMeHTaAIbHBIX Bubmiorexa OK
p https://m.edsoo.ru/00addbfa
3a1auy
KonTponbnas pabota Ne2 mo teme
17 «DNEKTPOIUTHYECKAS TUCCOLIUALIUI Bubmiorexa TOK
p g HHATH https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B PACTBOPaX»
OO0111ast XapaKTEPUCTHKA IaJIOTE€HOB.
18 XI/III-\]/[-II/ILICCKli/Ie CBIZIVICTBa Ha TIpUMeEpE bubmmorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopon. CoisiHast KMCIIOTA, bubnuorexa [IOK
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XUMHUYECKHUE CBOMCTBA, MOITYUYEHUE,
MIPUMEHEHUE

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

[Ipaktuyeckas padora Ne 2 o reme

bubmmoreka [{OK

20 «ITomyyeHne COIAHON KUCIIOTHI,
g N . https://m.edsoo.ru/00ade348
n3yueHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHHSIM
21 XUMUYECKUX PEaKIUi, €CITN OJIUH U3 bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XapakTepruCTHKA SJIEMEHTOB bu6moreka [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ANIOTpOTHBIE MOTU(DUKAITIN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoje. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoiopoj1, CTpOEHHUE, bubnuoreka [IOK
24 .
(br3UYecKre U XUMHUYECKUE CBOHCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3UYecKre U XUMHUYECKUE CBOHCTBA. bubmorexa HOK
’ https://m.edso0.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEaKIIUH, JIeKAIIHIE B
OCHOBE IIPOMBIIIJICHHOTO crlocoba
26 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaloIlle cpeibl COEAMHEHUSIMHU
cepbl
97 Brranciienue MaccoBoit 101 BbIXO/a bubmuoreka [JOK
MIPOAYKTa peaKkiuu https://m.edsoo.ru/00adec8a
28 OO11ast xapakTepUCTHKA SIIEMEHTOB bubnuorexa [IOK
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XUMHYECKHE CBOMCTBA

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

AmMuak, ero Gpu3nvecKue u

bubmmoreka [{OK

29 €CKHE CBOMCTBA, IOJIYUYCHUE
KHMITICCRUE CEOMCTRA, HOMySeHie 1 https://m.edso00.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme

30 «ITony4yeHne aMMHaKa, U3y9IeHHE €ro bubmorexa HOK

Y 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u bubmuorexa [JOK
XUMHYECKHE CBOWCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHUS B KQUECTBE MUHEPATBHBIX

32 oOpenuii. XUMHUYECKOe Bubmmorexa [IOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAFOIIEH Cpe/Ibl
COCIMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u

33 Cpocg)o pHa;I ann(fTa (bq)IfI)SH(‘Ie)CKI/IC u bubmmorexa [JOK

p N https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTBA, MOTyYCHHE
Hcnons3zoBanue dpocdaToB B

34 KauecTBE MUHEPaIbHBIX YIOOPEHUH. bubnnoreka [JOK
3arpsi3HeHUE IPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu z e gmnlfiecxl;e 1 XUMHYECKUE bubmmorexa [JOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yraepoaa, ux pusudeckue u bubnmoreka [JOK

XHUMHYECKHUE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosiorndyeckue mpooiIeMsl,
CBsI3aHHBIC ¢ OKcHOM yriepoaa (1V)

37 VYronpHas KUCIoTa U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme
"[losrydyeHue yriaekucioro rasa. bubnuorexa [JOK

38
KauectBennas peaxius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHBIEC TIOHATHS 00
39 OPraHNYECKUX BEIIECTBAX KaK O bubmorexa HOK
P https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepoaa
40 Kpemunii 1 ero coequHeHns bubmorexa LOK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubnuoreka [IOK
«BaxHeiine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHCHHS
KontposbHas padota Ne3 o teme

42 «BaxHeiimme HeMeTauIbl U UX bubmorera [JOK

https://m.edsoo.ru/00ae0e18
COCAMHCHHS
OO6mrast XxapakTepruCTHKa XUMHYECKUX
3JICMEHTOB — METaJLJIOB.

43 Metannuueckas CBSI3b U bu6mmoreka [JOK
MeTaJUIMYECKasi KpUCTaUIMUeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB
XHMHUYECKHE CBOMCTBA METAJIJIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O0m1re crnocoObl MoTy4YeHUst
metauioB. CrnaBel. Beruncinenus no

45 aBHEHHUSIM XUMHUYECKHUX peaKIni bubnmorexa LOK
yp peaKii, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 IlousiTre 0 KOPPO3UU METAIIOB bubmmorexa [TOK
PP https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47
[Henourpie MeTa bl https://m.edsoo.ru/00ae14b2
48 OKcHIbI ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJTns https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxkueiiime coe fUHEHNUS KaIbIIH bubmorexa HOK
a H https://m.edsoo.ru/00ael15e8
51 O0001IEeHNE U CUCTEMATU3 AN
3HAHUH
JKEcTkocTh BOABI M CIIOCOOBI &€ bubnmuoreka [JOK
52
yCTpaHEHUS https://m.edso00.ru/00ae1886
[IpakTnueckas pabota Ne 6 mo Teme
53 "XEcTKOCTDL BOABI K METOALI €€ bubmnorexa [IOK
\ 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [JOK
54 A %
FTFOMITHITH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [JOK

https://m.edsoo.ru/00ae1d86
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Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHne 1 cucTeMaTu3aIus
3HaAHUH
[Ipaktudeckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmmoreka [{OK
59 .
«Baxnenmme MeTajuibl 1 UX https://m.edso00.ru/00ae3de8
COETUHEHUS»
Brruncienus mo ypaBHEHHSIM
XUMUYECKUX PEaKIIU, €CITH OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COACPKUT IpUMecH. Beraucienus https://m.edsoo.ru/00ae1750
MaccOBOM JIOJM BBIX0J1a TPOAYKTa
peaxkuuu
61 O0001IEHE U CUCTEMATU3 AL
3HAHUH
KontposbHas padota Ned4 o teme
62 «Baxuneliue MeTauIbl U UX
COCTUHEHUS»
BemecTBa u Mmarepuaisl B bubnnoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpY>Karolleu cpeabl https://m.edso00.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTHUECKUX MPOobIIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0001IeHue 1 bubnuorexa [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IeHue 1 bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaAaHUI

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

68

PesepBHeIit ypok. O600IICHHE 1
CHUCTEeMaTU3alus 3HAHUI

bubmmoreka [{OK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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