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HOACHUTEJIBHAS 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (eaepalibHONW pabodeil MporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
peayCMaTPUBAET PACHPEICIICHHE €ro IO KjaccaM M CTPYKTYpUpPOBaHHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEEseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OocoOeHHOCTEW O00ydYaronmuxcs, OIpenensieT BO3MOXKHOCTH — MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XHWMHUH CIY>)KHT OCHOBOW Juisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpPYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MyTAX PEHICHHS TI00aTbHBIX
mpoOJieM yCTOWYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPbEBOM, SHEPrETHUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTEH  JJII  CaMOpasBUTHS U
dbopMupOBaHUS KYTbTYphI TUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEJIHEBHOM KU3HU, TaK U B MIPOPECCHOHAIBHON JIESITEIbHOCTH;



3HAKOMHUT CO CHEHU(PUKOW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJI0CTHOTO B3TJIs]1a HA €AMHCTBO IPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 y4YaroIINXCs;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTEeCTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTHYECKOE
oOpa3zoBaHue 00YUYaOIINXCS.

JlanHble HampaBieHUsi B OOyUYEHHU XUMUU O0ECNeurBaIOTCS CcHenu(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  sBIAETCA  IEAaroruuyecku
aJanTUPOBAHHBIM OTpa)keHneM 0a30BOM HAYKH XMMHH Ha OMPENEIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOW XUMHHU.

CtpykTypa cojaepaHusi MporpaMMbl Mo XUMUU c(hopMuUpOBaHa Ha OCHOBE
CUCTEMHOro monaxona Kk e€ u3ydeHuto. CojepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakuuu. OO0e O3TU CHCTEMBI CTPYKTYPHO OPTraHU30BaHbl 10 MPUHIIMITY
MIOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTaBICHUM
Pa3HOr0 YpOBHS:

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

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiICHUN 00 DIIEKTPOJMTHUYECKOW JTUCCOIMAIMKM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE SMIUPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIIBHO OT OJJHOTO
YpPOBHA K JPYyromMy, BBINONHIS (QYHKIUA OOBSICHEHHS M TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHNS] O XUMUYECKON COCTaBISIONIEH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TO3HaHMs B Hayke. M3ydeHue XUMHUU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX mpeamMeToB: «OKpyXKaloumi Mupy,
«buonorus. 5—7 knmacce» u «duznka. 7 Kimacey.

[Ipy wu3yyeHMH XUMHUHU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN



NEATENbHOCTA YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBI.
3amaya y4eOHOro mnpeameTra COCTOUT B (DOPMUPOBAHUHM CUCTEMBI XHMHYECKUX
3HAHUN — BaXXHEUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH,
JOCTYIHBIX OOOOIEHUA MHUPOBO33PEHUYECKOTO Xapakrepa, sA3blka HAayKH, B
NpUOOIIEHUN K HAyYHbIM METOJaM TO3HAHUS TMPU U3YYCHUU BEIIECTB U
XUMUYECKUX peakiuii, B (GOPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWU B Y4YEOHO-IO3HABATENbHOW M Y4EOHO-UCCIIEN0BATEIbCKON
JEeSTENbHOCTH, OCBOEHUM MpaBuil Oe30macHOro oOpalieHus ¢ BellecTBaMU B
MOBCEIHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENIH TaKUe 1eJd, KaK:

— (opmMupoBaHHE HHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBLHOMY MPHUHSATUIO PEIICHUMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTH4YecKoe MpHOOIIeHue
oOydJaromuxcs K CaMOCTOSTENBHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMsSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCclIOBUM, CIOCOOCTBYIOIINX MPHUOOPETEHHUIO 00yUYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HON NEATETLHOCTH, IMMO3HAHUS W CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3IMYHBIX BUJOB AEATEIbHOCTH;

— ¢QopmupoBanne 00meH (QYHKIMOHAIBHOW © €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPY’KaIOUIEro MUpa, MCIOJb3Yysl 3HAHWS M OMbIT, MOJYYEHHbIE NPU HU3YYCHHU
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW >KU3HU H
TPYAOBOM NEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYaroOlmMXCs TYMaHHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUS [EHHOCTH XUMHUYECKUX 3HAHUWA I BBIPAOOTKH DKOJIOTHUYECKH
[1eJIeCO00Pa3HOr0 TOBEAEHUS B OBITY W TPYIOBOM NEATETbHOCTH B IEJAX
COXPaHEHMs CBOETO 370POBbs U OKPYKAIOLIEN ITPUPOTHON CPELBI;

— pa3BUTUE MOTHUBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(UIIsi U HAMpPaBICHHOCTH JlallbHEUILIETO
00yJeHUSI.



OOmiee YWCIO dYacoB, OTBEACHHBIX MJIs HW3YYCHHS XHMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 69 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 yaca B HEACIHIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMuK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOoAaX MO3HAHWUS B XUMHUU. UHCTBhIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAasE aTOMHasi Macca.
OTHocuTenbHAs MOJICKYJISIpHAas Macca. MaccoBas 10711 XUMUUYECKOTO AJIEMEHTa B
COCTMHEHUHU.

KomnuectBo BemecTtBa. Mok, Monsipaas macca. B3anmocBsi3b Koau4ecTBa,
Macchl W 4HCJIA CTPYKTYPHBIX eauHMIl BemecTBa. Pacu€tel mo ¢dopmynam
XUMUYECKUX COSTUHECHUM.

@u3NYecKue U XMMHUYECKHUE SIBJIICHHS. XMMHUUYECKasl peakius U €€ MpU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUHN, HaOIIOJICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3loKeHHE THUIPOKCHIIA
menu (II) mpu HarpeBaHuM, B3auMOJEHCTBUE Keme3a ¢ pacTBopoM conn Menu (11),
U3y4YeHHE CIOCOOOB pa3/IelieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHLISAIMSA, XpoMaTorpadusi, MpOBEJCHUE OYNCTKH MOBAPEHHON
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJEIeH MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:kHeiline nmpeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — 3JIEMEHT U MpPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE



cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl
MOJIyYeHHsI KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoae. O30H — alioTponHas MoAU(pUKAL KACIOpOaa.

TermoBoit >P¢GeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — »snmemeHT M mpocToe BewmecTBo. Haxoxmenue Bomopoaa B
npupojsie, (GuU3MUEeCKMe MW XUMUYECKHUE CBOWCTBa, MPUMEHEHUE, CIIOCOObI
nosryyeHust. Kuciaotsl u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CcBOMCTBAa BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuneHuil. Oxcuabl. Knmaccuduxanus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcumoB. Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHYECKHUE cBoMcTBa KuCiaOT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa cosieil. @uzndeckne U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomydenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AYyXE, IOIYyUYCHHE,
coOupaHue, pacro3HaBaHWE H W3YYCHHE CBOWCTB KHCIOPOJa, HAOII0JCHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHME C oOpas3laMi OKCHIAOB U
ONMCAHWE WX CBOWCTB, IOJY4YeHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoOJia (TopeHue), B3aumojencTBue Bogopoaa ¢ okcujgoMm meau (II)
(BO3MO’KHO HCIIOJIb30BAHUE BUIEOMATEPHUATIOB), HAOJIOAEHUE 00pa3OB BEIECTB
KOJMYECTBOM 1 MOJb, HCCIEIOBAaHHE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU



MAacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3AMMOJECHUCTBUAE BOJBI C METa/IaMHU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUATIOB),
uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOpPAaX KUCJIOT U IIEIOYCH,
u3ydyeHue B3aumozeicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeTaJllaMH, DPEaKUU{d HEUTpaJIu3aluy, I0Jy4eHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJIM, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3a/lad 1o TeMe «BakHeWIIne KiIacChl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucreMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(UKAIUM XUMUYECKUX 3JieMeHTOB. [loHsTue o
rpynmnax CxXOJHBIX DBJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METaJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUoAHass  (HOpMBI
[Tepunonnueckoit cuctembl xumuueckux 3neMeHToB . 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUM CMBICI TOPSAKOBOIO HOMEpa, HOMEPOB INEpUoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XMMHYECKUX  DJIEMEHTOB
ITepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOKWCTB I10 IPyNIaM U NEPUOTAM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB Il pa3BUTHS Hayku W mpaktuku. JI. WM. MenneneeB — y4y€Hbld U
rpaXkJIaHUH.

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

Crenenb  okucieHus.  OKHCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCcnepumenm:

M3yueHue oO0pa3lloB BEUIECTB METAVIOB M HEMETaJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,



WUTIOCTPUPYIOIIUX —~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiu pa3ioKeHUs, COCAUHEHUS ).

Mesxcnpeomemmnuie ceasu

Peanuzamus MeXnpeaMETHBIX CBSI3€H IMPH HM3YYEHUM XHMHUUA B 8 Kjacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJAb30BaHUE KakK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUH, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIOTE3a, TEOPHs,
3aKOH, aHaliu3, CHUHTE3, KiacCu(UKaIusi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aTroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKHUI 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIAaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[lepnognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX NEPUONOB, Kalus, KaJIbIUi U HX
COCIMHEHUH B COOTBETCTBUHM C IIOJIOXKECHUEM »3JIEMEHTOB B Ileproamueckoi
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH U
BHUJa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHUH BEIMIECTB, MO TEIIOBOMY 3(deKTy, o
M3MEHEHUIO CTETIEHEHW OKHCIIEHUS XMMHUYECKUX DJIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKli, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyeckoil peakiuu. llonstue o0 0oOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHsSATHE 0 rOMOTeHHBIX M TeTepOTreHHBIX
peakuusx. llonstue o karanuse. [IonsTue 0 xumuueckoM paBHoBecun. DAKTOPHI,



BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU MU TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHUCJIMTEIIbHO-BOCCTAHOBUTEILHOMN peaxkuum. CocraBienue ypaBHEHUI
OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKIUA C HCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHUECKON AUCCONUALIUN. DIEKTPOIUTHI U HEIJIEKTPOIUTHL.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble dJIEKTPOJIHUTHI.

Peakniuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS peaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YpaBHEHHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHUW U cCcoOJiei B CBETE€ TMPEJCTABICHUN 00 dSIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICNISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAJIOB M HEeMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUu
OT BO3JEHCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOJIHOCTH
pacTBOpOB BEMIECTB, IMpollecca JIUCCOIMALIMM KHUCIOT, IIeJIoYe U coJyei
(BO3MOXKHO  WCHOJIb30BaHME BHJIEO MaTE€pUaJiOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICJIICHHE Ta3a, oO0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakMu pas3joKEeHHUs, COCUHEHUS), PACIIO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbI0 KAUYE€CTBEHHBIX PpEAKIMM HAa  HMOHBI, pEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTaniibl M UX cOeTUHEHUS

OO6miass XapakTepucTHKa TrajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTeleHn okuciaeHus. CTpoeHue W (PU3MUeCKue CBOMCTBA IPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWMCTBA Ha IpUMEpEe  XJopa
(B3auMOJIECTBHE C METAJUIaMH, HEMETaJlJlaMH, IIejdo4amMu). XJIOPOBOJAOPOI.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJopa W XJIOPOBOAOPOJa HA OPraHU3M 4YEJIOBEKa. BaxkHeumue XJIopuabl U UX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeNeHW okucieHus. CTpoeHne u (PU3MYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJIa U Cephbl. AJUIOTPOITHBIE MOAU(PUKAIIMA KUCIOPOIa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOA, CTpOeHUE, (PU3HUECKUE U



XxuMuyeckue cBorcTBa. OKCHABI CEpbl KaK MPEICTABUTEIU KHUCIOTHBIX OKCHIOB.
CepHast kuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00IIHME  Kak
MPEACTaBUTENS Kjacca KHCIOT U chelupuyeckue). XUMUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJyYeHHs] CEpHOM KHUCIIOTHI.
IIpumenenue cepHoi KucaoThl. ConM CepHOM KUCIIOTHI, KAYECTBEHHAS peakuus Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPY’KaIoIIeH Ccpeabl COEIMHEHUSAMH Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTENEHH OKUCIEHHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
¢uznueckure U XxuMuueckue cBoiictea. KpyroBopotT azora B nmpupozae. AMMHaK, €ro
dbu3nYecKue U XMMHUYECKUEe CBOMCTBA, MojyueHue U npuMmeHenue. Coam aMMOHUS,
ux (U3NYECKHE U XUMUUECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHCJIOTa, €€ ToJydeHue, (U3NYECKHEe WU XUMUUYECKHUe
cBoiicTBa (0OIlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnons3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE [TOKIM, 3arpsi3HEHHE BO3/AyxXa, IMOYBBI W BoAo&éMoB). docdop,
altoTponHeie Moaudukanuu Gochopa, GuUMUECKHEe M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUUECKHE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapakrepuctuka 3nemMeHToB IV A-rpynmbel. OCoOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTIEpOoHd,  aJUIOTPOIHBIE
Monu(UKALMK, PACHPOCTPAaHEHHE B TMpuponae, (HUIUUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6musi. KpyroBopot yrinepona B mpupozae. Okcunbl yriaepoaa, ux
duznueckre W XUMUYECKHME CBOWMCTBA, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIYYCHHE U TPUMEHEHUE. DJKOJOTHYECKHUE MPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a rino0albHOrO TMOTCIUICHUS KIMMaTa, TapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONM, UX (PU3NYECKHE M XHUMHYECCKHE CBOMCTBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAUHEHUSIX
yriiepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPHUH, YKCYCHasi KUCIOTA).
[IpuponHble HMCTOYHHUKM YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HePTh),
MPOAYKTHl UX MepepadoTKu (OEH3MH), UX POJib B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTue 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPAX, OCJKaX, YriIeBoJax — U UX



ponu B KM3HM 4elOBEKa. MarepuaiabHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUI.

KpemHuii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBA, IOJy4YEHHE W
npumenenne. CoenuHeHus KpeMHusi B mpupoje. OOuue mnpeacTaBieHus o0
okcuse kpemaus (IV) u kpemuHueBoi kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelIue CTpouTEeIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobieMbl 0€30MacHOTO HMCTIOJIb30BaAHUS
CTPOUTEIBHBIX MATEPHUATIOB B OBCEIHEBHOM KU3HM.

Xumuueckuii IKcnepumenm:

u3yuyeHrne oOpas3IoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIOTHI,
IPOBEICHUE KAUeCTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpakaronue (PU3NUECKUEe M XUMHUYECKHE CBONCTBA
rajjoreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJIb30BAHUE BUJICOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3laMu XJOpHAOB (TAJIOTCHUIOB), O3HAKOMJIEHHUE C
oOpasmamMu  ceppl W e€  coeAUHEHUSIMHU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOJIOICHUE TIporiecca OOyTIIMBaHUs caxapa MoJl JICHUCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTBI, H3YyYCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEeHHON CEpPHOM KUCIOTHI, MPOBEJCHNE KAaUeCTBEHHON peakluy Ha Cyab(ar-
MOH U HaOJI0JeHHWEe TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu azorta, ¢ochopa U UX COEIUHEHUU (BO3MOXKHO HCIOIH30BAHUE
BUJIeOMaTepraaoB), oOpa3amMu a30THBIX U (PocPOpHBIX yA0OpeHUid, MOTydeHHE,
coOupaHue, pacro3HaBaHWE W M3YUYEHHE CBOMCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMil Ha UOH aMMOHUS U ¢GocdhaT-uOH U U3yYEHUE MPU3HAKOB
UX MIPOTEKAHUSI, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHON A30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCTIO0JIb30BaHUE BHUJICOMATEPUAIIOB), U3YyUYCHUE MoJieren
KPUCTANTMYECKUX pemETOK anMaza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
MPOIIECCOM  aZCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPONCTBOM TPOTHBOTA3a, MOJyYeHHE, cCOOMpaHue, paclio3HaBaHUE M H3yYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJEHNE KAYECTBEHHBIX PEaKIMid HAa KapOoHAT U
CUJIMKAaT-MOHBl WM M3yYCHHUE I[PU3HAKOB UX NPOTEKAHUsA, O3HAKOMIICHHE C
NPOAYKIMEN CHIIMKATHOW NPOMBIIUIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHenmme HeMeTaaIbl U UX COCAUHEHUS Y.

MeTanjbl M UX COeIMHEHUS

OO0mrast XapakTEepUCTUKA XUMHYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemMeHToB J[. W.
MenaeneeBa u crpoeHuss atomoB. CTpoeHue MetaiioB. Meraiuinueckasi CBA3b U
METAJUIMYECKAS] ~ KPUCTAUIMYECKAS  PEemETKa.  DJEKTPOXMMUYECKUU DA
HanpsbkeHut metaninoB. Ousnueckue U XMMHUYECKUE CBOMCTBA MeTaiioB. O0mue



CcrocoObl MoydeHus: MeTayioB. IloHsATHE O KOPpPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3aUThl UX OT Koppo3uu. CrjaBel (CTajdb, YYTyH, AIOPATIOMUHHM,
OpoH3a) U UX IPUMEHEHHUE B OBITY ¥ MPOMBIILIEHHOCTH.

[I{emouHble MeTAJLIBI: MOJIOXKEHNUE B [leproanyeckoil cucTeMe XUMUYECKUX
anemenToB JI. M. MeHaeneeBa, CTpO€HHME MX aTOMOB, HaXOXICHUE B IMPUPOJE.
dusnyueckne U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUabl U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIEeNIOYHBIX METAUIOB U HUX
COCMHECHUN.

[IlemouHO3€MENbHBIE METAIBl MAarHuid W KaJbLMM: TOJOXKEHUE B
Ilepuonnueckor cucreMe xumudeckux sinemeHTos JI. 1. Menneneesa, ctpoenue
UX aTOMOB, HAaXOXJI€HUE B Ipupoae. PU3NUeCcKue U XUMUYECKHE CBOMCTBA MArHUS
U Kaublmsa. BakHeimme coeauHeHUs Kaiublus (OKCUZ, THAPOKCHJ, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHESHHUSI.

ANOMUHME: OJI0O)KeHUE B [lepnoanueckoi cucTeMe XMMHUYECKHUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJE€HUE B mnpuponac. Puzndeckue u
XUMUYECKHE CBOMCTBA alfoMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJA U THUAPOKCHUIA
AJTIOMUHUSL.

XKeneso: nonoxenue B [leprognueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB /JI.
N. MeHnneneeBa, cTpoeHHWE aTroMa, HaxoxkjaeHue B mpuponae. dusmyeckue u
XUMUYECKHE CBOMCTBA kele3a. OKcuabl, rTuaApokcubl U conu xkenesa (1) u xxenesza
(IIT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEW B3aWMOJCHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCIICIOBAHUE CBOMCTB XECTKOW BOJBI, IPOLIECCAa TOPEHUS Kejle3a B KUCIOPOIe
(BO3MOKHO  HCMOJB30BAaHUE  BUIAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
Ka4EeCTBEHHBIX PEAKIM{ HAa WMOHBI: MArHUS, KaJblUs, AJIFOMUHUS, LIMHKA, JKEJie3a
(IT) u xenesa (III), mequ (II), HaGMrOEHNE M OMUCAHUE TIPOIECCOB OKPAITMBAHHMS
IJJAaMEHH MOHAaMU HATpUsl, Kalusd U KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y THIPOKCUJA [IMHKA, PEIICHHE DKCIEPUMEHTAIIbHBIX 3a/1a4d o TeMe «Baknenmue
METAJUIBI U KX COCTMHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m Marepuasibl B MOBCEIHEBHOM KW3HHU YeIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObITy. [lepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABIICHUSX.



XVMMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEeH cpepl (MpeAesbHasl JO0MyCTUMAs
KOHLEeHTpalus BeulecTs, aanee — [1JIK). Ponb xuMuun B pemieHnn 3KOJI0THYECKUX
npooeMm.

Xumuueckuit IKcnepumenm:

U3y4yeHHe o0pa3loB MaTepualioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHuabl).

Meosicnpeomemmnuie ceazu

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpU M3yYeHUM XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAYYHBIX
HNOHSITUM, TaK ¥ TOHSITHH, SIBISIONIMXCS CUCTEMHBIMU JIJISi OTAEIbHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0muMe ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAy4dHBIM (DakT, rumores3a, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJIMYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, MAPHUKOBBIM
3¢ eKT, TeXHOIOT U, MaTePUAIIbI.

®uzuka: MaTepusi, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
W30TOIbI, PaJAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUH 3apsj]l, MPOBOJHHUKH,
NOJYIIPOBOAHUKH, JTUINEKTPUKH, (OTODIIEMEHT, BEIIeCTBO, TeJI0, OO0BEM,
arperaTHoe COCTOSTHUE BEIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTATUIMYECKAs
pemérka, CruiaBbl, (U3MUYECKHE BEIUYUHBI, €AUHUIBI W3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, CONHIIE.

buonorusi: ¢oTtocunTtes, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpATIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIC IOPOIHI,
M0JIE3HBIE UCKOIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €JAUHCTBE Y4YeOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMHM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3 AU O0yUarOITUXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U Hay4yHOMY HAcCJIeJuI0, TMOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B IKU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIEIOBATEIbCKON, TBOPUECKOM W JPYrHMX  BHJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOINIA B TIpOIleCC€ OTOW y4eOHOW NESITeNTbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IIOBEJACHHWE U IIOCTYIIKM CBOMX TOBApULIEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE



HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHBIMH TEKCTaMM, CIPABOYHOMU
JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEHHIO M TO3HAHMIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMpPAaBICHHOCTH U YPOBHSI OOyYEHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUSsI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MaCHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poa,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
UHAUBUAYAJTbHON TPACKTOPHUH MPOIOJDKEHUS] 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIEeIHON Mpo¢ecCHOHANBHON JESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPelIE;

6) 9KOJIOrM4eCKOro BOCITUTAHMS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHUS, TOHUMAHKUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uzMuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
MpaBmI 0€30MaCHOTO MTOBEJCHUS TP paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIINX 310POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, I MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTel UX PELICHHs] MOCPEJCTBOM METOJIOB XUMUH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHHUS PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PEHHSI OOIICHAy4YHbIE TOHATUSL (3aKOH, TEOpHs,
MIPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOE.), KOTOpPbIE



HCIIOJIB3YIOTCS B €CTECTBEHHO-HAaYYHbIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM
HAay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIE yueOHbIE NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0OecneunBaloT (HopMUpOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAaHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

ba3zoBble JJornyecKue 1eicTBus:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHUYECKUX TMOHITHH (BBIACTSATH UX XapaKTEepHbIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TMOHATHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJIs1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYWHHO-CJIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOJIBI M 3aKJIFOUCHUS

yMEHHE TIPUMEHSITh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeETaInpeIMETHBIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJIENIH, UCTIOIb3yEMbIE B XUMUH,
IpeoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIETbHBIE MPEJCTaBICHUS —
XUMHYECKUN 3HaK (CHUMBOJI JJIEeMEHTa), XUMHUYeckas QopMmyrna U YypaBHEHHUE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TT03HABATENbHBIX 3314, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHi,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CJIECICTBEHHBIE CBS3HM U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEICHUIO
YUEHHYECKMX 3KCIEpUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojenaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOHMpATh, AHAIM3UPOBATH U HWHTEPIPETUPOBATH HH(POPMALIHUIO
Pa3IUYHBIX BUIOB U (OPM IPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIONYJISIpHAST  JIUTEpaTypa XUMHYECKOIO COJEpKaHUsl, CIPaBOYHBIE



nocobusi, pecypcbl MHTepHETa), KpPUTUYECKH OIEHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

yMEHHE MPHUMEHSTH Pa3iHMYHbIe METOABI U 3alpOChl MPH TOUCKE U 0TOOpe
uHGOpMAIIUU U COOTBETCTBYIOIIMUX JaHHBIX, HEOOXOIWMBIX [JIsl BBHITIOJTHEHHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 ONPEAEIEHHOIO TUIA, MPUOOPETEHUE OIbITA B
o0nacTd WCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJIbTYpPOW aKTHUBHOTO MCIIOJIB30BaHUS PA3IMUHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBieHus] HHPOpMaluu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXE€MaMHM, JuarpaMMamH,
ApyruMH popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpolecce ydyeOHOM W
UCCJIEI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHON
CpeIlbl.

KomMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JTUCKYCCUHU) TIO
CYLIECTBY  OOCyXJaeMoh  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPE/IJIOKEHHON 3a1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONINX MPOOJIeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXJeHns, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBUHM, ONpEJeIeHne KpPUTEPHUEB IO OLEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryasiTuBHbIe YHUBepcaibHbIe yueOHbIe 1elCTBUS:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LEeNu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBbHOCTD, BEIOMpATh Hanbosee A (HEeKTUBHBIE CTIOCOOBI PEeIICHHs] YICOHBIX H
MO3HABATEeNbHBIX 3aJ7]a4, CaMOCTOSITENIbHO COCTABIATh WM KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYEHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yJbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IPEjIaraéMble B CIOBHH 3a/1aHUH.

INPEAMETHBIE PE3YJIBTATbI



B cocraBe mnpeAMETHBIX pe3yJlbTaTOB IO OCBOEHUIO 00s3aTEIbHOrO
coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHON (enepaibHOM pabodeil mporpammoi,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4yHbIE 3HAHUSA, YMEHHUS U CIOCOOBI
NeUCTBUM, crenudpuyeckue [Js NOpeaMeTHor obnactu «XuMus», BUIbI
JESATENbHOCTH 10  TOJYYEHHI0O HOBOTO  3HaHUSA, €ro HWHTEpHpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHbBIX YUEOHBIX U HOBBIX CUTYaIUIX.

K xonny o0yuenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKUX MOHSTHI: aToM, MOJIEKyJa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMEChH
(ogHOpONIHASE U HEOAHOPOIHAS), BaJICHTHOCTh, OTHOCUTENbHASA aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi J10JIsl XMMHUYECKOI0 3JIEMEHTA B COEMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKasi peakiusi, KiacCU(UKaIUs pEeaKuui: peaxiuu
COCIMHEHHUS, PpEaKlIUU pPAa3J0KEHUS, PEaKIUU 3aMEeIICHUs, peakluu
oOMeHa, 9K30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWUTalb, paauycC
aTomMa, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIIPHAsl KOBAJECHTHAs CBS3b,
WOHHAsl CBS3b, MOH, KaTHUOH, aHWOH, PacTBOp, MaccoBas JOJisI BELIECTBA
(mporeHTHAs! KOHIIEHTPAIIKsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHATHUS NIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (OpMYI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENSATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKHCJICHUS  DJJEMEHTOB B  OWHAapHBIX  COCAMHCHHSX,
NPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEAUHEHUH IIO0
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBAJICHTHAss ¥ WOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh TMOHMMAaHWE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XMMHYECKUX 3JIEMEHTOB OT MX NOJIoKeHHs B Ilepumoamnueckoil cucreme,
3aKOHOB COXPAaHEHMsI MacChl BEIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yY€HHUsI, 3aKOHa ABOTrajpo;

e OIHUCHIBATH M XapakTepuszoBaTh TabnaumuHyto (opmy Ilepuoamueckoit
CHUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATUS «TJAaBHAs
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnmna)», maneie u



OOJbIIME TEPUOJbl, COOTHOCHTH OOO3HAYEHHS, KOTOpPbIE HMEIOTCS B
tabiuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. .
MeHnpneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, 00llee Yuciao 3JIEKTPOHOB
U pacrpeieieHHe UX M0 IEKTPOHHBIM CIOSM);

e KJAacCU(PUIMPOBATH XUMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakiuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

e XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHME XHUMHYECKHE CBOWCTBA BEILECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKIAAs OMUCAHNE TPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

e IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4E€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3TUYHBIX YCIOBUSX;

e BBIUHCIATh OTHOCHUTEIIBHYI0 MOJIEKYJSIDHYIO M MOJISIPHYKO MAacChl
BEIIECTB, MAacCCOBYIO JIOJI0O XHMHUYECKOro D3JeMEHTa 1o ¢opMyIe
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

e TIPUMEHSATH OCHOBHBIEC ONEPALMHU MBICIUTEIBHON NEATEIHOCTA — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IleHHe, CHCTeMAaTU3allfio, KIacCU(UKaIINIO,
BBISIBIICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIONICHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CIIEOBAaThb  MpaBWIAM  TIOJIb30BAHUS ~ XUMHYECKOM  MOCYAOM
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYCHHIO U COOHUPaHUIO
ra3oo0pa3HbIX BeUIECTB (BOAOpPOJa M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MAacCOBOM JI0JIEW PacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIbIO MHAUKATOPOB
(makmyc, heHonpTaNenH, METUIIOPAHXK U IPYTHUE).

K xoniy oOyuenus B 9 Kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e pACKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSATUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, IPOCTOE BEULIECTBO,
CJIO)KHOE€ BEIIECTBO, BAaJEHTHOCTH, JJIEKTPOOTPULATEIBHOCTD, CTEIICHb



OKHUCJICHUSI, XUMUYECKasi peakius, XUMUUYECKasl CBsI3b, TEIIOBON 3(PdeKT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJIEKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIMU HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIe U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTEIIb, BOCCTAHOBHUTEIb, OKHCJICHHE M  BOCCTAaHOBJICHUE,
ajutoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJUIM4ecKasi), KpUCTaUIM4YecKass pemeéTka, KOPpO3HUs METAJLIOB,
CIJIaBbl, CKOPOCTh XHWMHYECKON pEaKkuuu, NPeIebHO OMyCTUMAas
koHnentpauus [1JIK Bemiectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHWYECKUX TIOHSITUU U
MPUMEHSTH 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMYyT
BEILIECTB U YPABHEHHUI XUMUUYECKUX PEAKIIUH;

ONpPEAEIATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJacCy COeIUMHEHUH 1o ¢GopMmynaMm, BHJI XUMHYECKOU
cBs3M (KOBAJICHTHAs, WOHHAs, MeETaJUIMYeCKas) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PacTBOPax HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALINYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona [[. U. MenneneeBa u
JNIEMOHCTPUPOBATh €r0 IMOHMMAHHWE: OINUCHIBATH M XapPaKTEPU30BATH
Tabnuuayo dopmy Ilepronnueckoil CUCTEMBl XMMHUYECKHX SJIEMEHTOB:
pasnmuyuaTh TOHATHS «IJIaBHas moarpymnmna (A-rpymnma)y MU «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIIOBBIMU  XApAKTEPUCTUKAMHM  CTPOEHHS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj snapa, oOIIee YHCIO DJIGKTPOHOB U
pacrpeneleHie HX IO DJJIGKTPOHHBIM  CJI0sIM), OOBSICHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U HX COCJUHEHHUH B
npejenax MaJiblX MEPUOJ0B U TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB,;

KJIACCH(PUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHUYECKHUE BEIISCTBA,
XUMHUYECKHE peakiuu (M0 YHUCIYy M COCTAaBy YYacCTBYIOIIMX B PEAKIIUU
BEIIIECTB, 0 TEIIOBOMY 3(P(DEKTY, 10 U3MEHEHHUIO CTCIEHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);



XapaKTepu3oBaTh (OMUCHIBATH) OO0IME U cHeUpUUECKUE XUMUYECKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKIas OIMHUCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBJISITb YpPaBHEHHUS DJICKTPOJMTHUYECKOM JTUCCOIMALMM  KHUCIIOT,
1EJI04€N U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIMHA HOHHOIO
oOMeHa, ypaBHEHUsI pEaklMil, TMOATBEPKAAIOUIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3IMYHbBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX  PEAKIIUMA
MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca dTUX peaKIuii;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTU TIPOTCKAHHUS XWMHYECKHUX TIPEBpalllcHUNH B Pa3IUUYHBIX
YCJIOBUSIX;

BBIYUCISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M  MOJIIPHYK) MacChl
BEIIIECTB, MAacCCOBYIO JIOJNIO XMMHYECKOrOo JdjieMeHTa 1o Gdopmylie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
10 YPAaBHEHHUIO XUMHUECKOHN PEeaKIny;

coOmoaTh  MpaBujia  MOJIb30BAHUS ~ XMMHUYECKOW  MOCyAoH U
nabopaTopHbIM 000pYyJOBaHMEM, a TakkKe INpaBuiia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHSIMHU 110 BBITOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TMOJYYCHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHaKa M YIJIEKUCIIOTOo rasa);

OPOBOAUTH  PEaKIWH, MOATBEP)KIAIONIME  KAa4eCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpUI-, OPOMHM/I-,
noaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIBHONW JAESTEIbHOCTU — aHaIU3
U CHHTE3, CpaBHCHHE, OOOOIICHHWE, CHCTEMAaTH3AINIO, BBISIBICHUE
NPUYMHHO-CIIEICTBEHHBIX CBA3€M — JJIs W3YUYEHHs] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, €CTeCTBEHHO-HAy4YHbI€ METOAbl TO3HAHUS —
HAOJIOICHNE, M3MEpPEHUe, MOJACIUPOBAHUE, DKCICPUMEHT (pEasIbHBIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KUIACC
No KounyecTBo yacoB
DJIeKTPOHHbIE
n | HaummenoBanmue pa3aesion (undposrbie)
Bceer Konrpouabsn | IIpakTHyeck
/ | ¥ TeM mporpamMmsl o0pa3oBaTre/ibHbIE
0 ble padoThI ue padboThl
n pecypcsbl
Pasznea 1. IleppoHayasibHble XUMHYECKHE MOHATUSA
Xumusi — BaykHast 00J1acTh
1 bu6mmoreka [IOK
. €CTECTBO3HAHMS U
1 AKTHIECKO 5 2 https://m.edsoo.ru/7f41
P 837c
NeSITENIbHOCTH YeJIOBEKa
bu6moreka [IOK
1. BemectBa 1 xumnyeckue
5 U 15 1 https://m.edsoo.ru/7f41
beaitt 837c
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTraBuTe M H

COPraHu4eCKUX BECIICCTB

bubnuorexa [JOK
2. B K .
O3AYX. BHCTOPOA 6 https://m.edsoo.ru/7f41
1 ITousarue 00 okcumax
837c
bubnuorexa [JOK
2. B 11
OAOPOALLIORATHE O 8 1 https://m.edsoo.ru/7f41
2 KHCJIOTaX U COJISIX

837c



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

bubmunorexa LIOK

2. Bopa. PactBopsl. [lonsitue
S) https://m.edsoo.ru/7f41
3 00 OCHOBaHUSX
837c
9 OCHOBHBIE KJIaCCHI bu6mmoreka [IOK
4' HEOPraHuIeCKUX 11 https://m.edsoo.ru/7f41
COeqUHEHUN 837c
Wroro mo pazueny 30

Paznean 3. Ilepuoanueckuii 3akon u [lepuoguyeckasi cucrema xummuueckux 3jiementon /1. U.
MenaeneeBa. Ctpoenne aToMoB. XuMnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE

peakuuu
[Tepuonnueckuii 3aKOH U
3 [Tepnoanueckas cucrtema bubnuoreka [JOK
1' XUMHUYECKHX 3JIeMeHTOB JI. 7 https://m.edsoo.ru/7f41
U. Mennene-ena. 837c
Crpoenue atoma
XUMHYECKas CBA3b.
bu6moreka [IOK
3. OKHCIUTETBHO-
8 https://m.edsoo.ru/7f41
2 BOCCTaHOBUTEJILHBIC
837¢c
peakiuu
bubnuorexa [JOK
Wroro no pazgeny 15 https://m.edsoo.ru/7f41
837c
bu6mmoreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41

837c



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
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
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9 KUIIACC

Ne KoanuecTBo 4acon
DJIeKTPOHHbIE
n | HaummeHnoBanmue pa3aesion (undposrbie)
Bceer Konrpouabsn | IIpakTHyeck
/ | W TeM mporpaMmmsl o0pa3oBaTte/ibHbIE
0 ble padoThI He padoThl
n pecypchl
Paspnen 1. BemecTBo 1 XUuMHYeCKHE peaKIUA
[ToBTOpEeHME U yriyodneHue bubnuotexa [JOK
3HAHUM OCHOBHBIX 5 1 https://m.edsoo.ru/7f41
pa3aesoB Kypca 8 Kiacca a636
OcHoBHBIE bu6moreka [IOK
3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41
XUMHUUYECKUX pPeaKImil a636
DJIEKTPOJIUTHYECKAS
bu6mmoreka [IOK
JIMICCOLIMAITHSI.
8 1 1 https://m.edsoo.ru/7f41
XUMUYECKUE PEaKIIUU B
a636
pacTBopax
Hroro mo pazgeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO6mras xapakTepucTuKa bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB 4 1 https://m.edsoo.ru/7f41

VIIA-rpynmnsl. ["anorenst

a636



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

OOmast xapakTepuCcTUKa

9 bubmnoreka LIOK
. XUMHUYECCKUX DJIICMCHTOB
. 6 https://m.edsoo.ru/7f41
2 VIA-rpynnet. Cepa u eé 2636
COCAUHCHUA
OOGmas xapakKTepuCTHKa
2 P P bu6mmoreka [IOK
. XUMHUYCCKUX DJIICMCHTOB
7 https://m.edso0.ru/7f41
3 VA-rpynmsl. A3oT, 2636
dhocdhop u ux coenMHEHUS
OO6mras xapakTepucTuKa
P P bu6mmoreka [IOK
2. XHUMHYECKUX JICMCHTOB
8 https://m.edsoo.ru/7f41
4 IVA-rpynmel. Yraepona u 2636
KPEMHUH U X COCTUHCHHS
Hroro mo pazgeny 25

Pa3pen 3. Merajiibl 1 UX COeTUHEHUS

3 bubnuorexa [JOK
1' OO01111€e cBOMiCTBa METAJLJIOB 4 https://m.edsoo.ru/7f41
a636
. bu6mmoreka [IOK
3. Baxkuelinme MeTauIbl U UX
5 I 16 https://m.edsoo.ru/7f41
COoeIMHE 2636
Hroro no paszneny 20



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

Paznen 4. Xumus u okpy»kamomas cpeaa

bubmuorexa IJOK
4, BemecTBa u marepuaisl B
3 https://m.edsoo.ru/7f41
1 JKU3HU YeJOBEKa
a636
Wroro mo paznmeny 3
bu6mmoreka [IOK
PesepBHOE BpeMs 3 https://m.edsoo.ru/7f41
a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmmmuecTBo yacos DJIEeKTPOHH
Nara ble
Bce Kontpoa | IlpakTuu uugpoBbie
Tema ypoka usyue
er bHBIE ecKme st oOpasoBaTen
0 padoThI padoThI bHbIE
pecypchl
bubnuoteka
[Ipenmer xumun. Poss xumun B 1 05.09.2 LIOK
’KU3HM YesoBeka. Tenma u BemecTsa 02;3 ' https://m.edsoo
.ru/ff0d210c
bubnuoreka
[TonsiTue 0 MeToAax MO3HAHUS B 1 07.09.2 HOK
XUMUHU 023 https://m.edsoo
.ru/ffod227e
[IpakTrueckas padora Ne 1 bubnuoreka
«HpaBt.I/IJ'Ia paboThl B 1abopaTopuun 1 1 12.09.2 I[IOK
1 IpUEMBI 0OpaIeHHsI C https://m.edsoo
023
1abopaTopHBIM 000PYIOBAHUEMY .ru/ff0d23dc
bubnuoTeka
YucThle BelecTBa U CMECH. 1 14.09.2 HOK
CniocoObl pazfeneHus cmecen 02£3 ' https://m.edsoo

.ru/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

[Ipaktuyeckas padora Ne 2

Bubnunoreka

«Paznenenne cmeceil (Ha mpumepe 19.09.2 ]h_E'?K// d
. https://m.edsoo
OYHUCTKH MTOBAPEHHOM COJIN)» 023 [T 0500
.ru/ff0d28c8
bubnunoreka
ATOMBI 1 MOJIEKYJIbI 21.09.2 HOK
023 https://m.edsoo
.ru/ff0d2a6¢
XUMHYECKUE DIIEMEHTEI. JHAKU BubnmoTeka
(CMMBOJIBI) XUMHUYECKUX 26.09.2 HOK
EMEHTOR 023 https://m.edsoo
.ru/ff0d2be8
bubnunoreka
[IpocThie U CIOKHBIE BEIIECTBA 28.09.2 HOK
023 https://m.edsoo
.ru/ff0d2a6¢
bubnunoreka
ATOMHO-MOJIEKYJISIPHOE YUCHHE 03.10.2 HOK
023 https://m.edsoo
.ru/ff0d2d50
3aK0H MMOCTOSHCTBA COCTaBa bubnuoreka
BEIIECTB. XUMHUUECKas Q)opMyna. 05.10.2 HOK
BaneHTHOCTE aTOMOB XUMHYECKUX 02£3 ' https://m.edsoo
JJIEMEHTOB .ru/ff0d2eae
OTHOCUTENILHASA aTOMHAas Macca. BH6;HOTeKa
OTtHOocuTeNnbHAsE MOJIEKYIISIPHAS 10.10.2 1o
vacea 023 https://m.edsoo

.ru/ff0d323c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

Bubnunoreka

Maccosas 10J11 XUMUYECKOTO 12.10.2 LHOK
JJIEMEHTA B COCTMHEHUU 023 https://m.edsoo
.ru/ff0d350c
bubnuoreka
Konnuectso Bemecrsa. Mois. 17102 ILHOK
Mounsipaast macca 023 https://m.edsoo
.ru/ff0d5230
bubnuoreka
DusnUecKue U XUMUYECKNE 19.10.2 HOK
SIBICHUSI. XMUMHUYECKasl pEeaKust 023 https://m.edsoo
.ru/ff0d37fa
bubnuoreka
[Ipu3Haky n ycnoBHs MPOTEKAHUS 24.10.2 HOK
XUMHUYECKUX pPeaKImil 023 https://m.edsoo
.ru/ff0d3al6
bubnuoreka
3aKOH COXpaHECHMs MAacChl 26.10.2 LIOK
BEIIECTB. XUMUYECKUE YPaBHEHUS 023 https://m.edsoo
.ru/ff0d3b88
bubnuoreka
Boluncnenust koauyecTBa, Macchl
BEIIECTBA 0 YPaBHEHUSIM 07.11.2 HOK
. https://m.edsoo
XUMHUYECKUX PEAKIUi 023

.ru/ff0d5708



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Krnaccudukanus XaMAYECKUX

bubmmoreka

peakuuii (CoeTuHeHus, 09.11.2 ]hi?K// d
ps://m.
pa3oKeHus, 3aMeNIeHUs], 00MeHa) 023 .//T.€C500
.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBI- E?}?HOTGM
sHImKIoneucT. O0o0IeHe U 14.11.2 ]fit fim.ed
, https://m.edsoo
CUCTeMAaTH3aIis 3HAHUH 023 >:/TN.EC500
.ru/ff0d40c4
KonTponsnas pabora Nel no teme BI?}LIHOTeKa
«BerecTBa U XUMUYECKHE 16.11.2 1
CAKLLLIDY 023 https://m.edsoo
peardt 1U/ff0d4290
Bo3nyx — cMech razos. CocraB BI/(I;?HOTGKa
Bo3ayxa. Kucimopom — sneMeHT u 21.11.2 ﬁt im.ed
ps://m.edsoo
npocToe BemecTBo. O30H 023 u/ff0d448e
duznuecKue 1 XMMUIECKUE bubnuoreka
CBOMCTBA KUCIIOpOJia (PEaKInu 93112 LHOK
okucienus, roperne). ITonstue 06 02£3 ' https://m.edsoo
OKCHIaX .ru/ff0d4614
CriocoObI MoTy4eHHs KUCIOpoa B BI/IO61JEI/IOTCK8.
71a00paTOPHH U POMBIIIEHHOCTH. 28.11.2 L‘]& <-//m.edson
ps://m.
IIpumenenue kucaopoaa 023

.ru/ff0d497a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

TennoBoit 3¢ pexT XumMuIecKoit

Bubnuoreka
peaKIuu, OHATHE O
HOK
TEPMOXHUMHUYECKOM YPaBHEHUH, 30.11.2
9K30- U DHIOTEPMUYECKUX 023 https://m.edsoo
AoTEp ru/f0d4790
peaKIusx
bubnnoreka
Tonnuso (HedTh, Yrojab U METaH).
HOK
3arpsi3HeHue BO3/1yXa, CII0COObI 05.12.2
€ro NpeoTBPAILLCHUS 023 https://m.edsoo
peaoTBpALL .ru/ff0d4c4da
[IpakTueckas padora Ne 3 o bubnuoreka
teme «[lonmyduenue u cobupanue 07.12.2 [IOK
KHCIIOPOJIa, H3yIEHUE E€TO 02;3 ' https://m.edsoo
CBOMCTB .ru/ff0d4ae2
bubnunoreka
Boaopon — sneMeHT u mpocToe
LHOK
BerecTBo. Haxoxneuue B 12.12.2
o1 023 https://m.edsoo
1PHpOA ru/ffod4ddo
bubnuoreka
dusnyeckue U XUMUYECKHAE OK
cBoOlcTBa Bojiopoa. [Ipumenenune 14.12.2 .
023 https://m.edsoo
BONOpONa ru/ff0d4ddo
Bbubnuoreka
[ToHsATHE O KACIIOTAX U COJISAX 19.12.2 HOK
023 https://m.edsoo
.ru/ffods50d2
Crioco0BI MoJIyuYeHUs BOAOPOIa B bubmorexa
naboparopuu g o 21.12.2 1 LIOK
patop 023 https://m.edsoo
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.ru/ff0d4ddo

[Ipaktuyeckas padora Ne 4 o bubamorexa
teme «Ilonydenue u cobupanue 26.12.2 HOK
BOJIOPOJIa, U3yYEHUE E€T0 CBOWCTBY 023 htps.//m.edsoo
’ -ru/ff0d4f42
bubnnoreka
MonsipHblii 00bEM ra30B. 3aKOH 98.12.2 I[HOK
ABoranpo 023 https://m.edsoo
.ru/ff0d542e
Brruncaenus 00€Ma, KOJIMYECTBA bubnmotexa
BEIIIECTBA rasa 1o ero u3BECTHOMY 09.01.2 HOK
KOJIMYECTBY BEIIECTBA UIH 00BEMY 024 hitps://m.edsoo
.ru/ff0d55a0
Brruucienus o0bEMOB ra3os 1o bubnnoreka
YPpaBHEHUIO PEAKIIMNA HA OCHOBE 11.01.2 HOK
3aK0HA 00BEMHBIX OTHOIIECHUIH 024 https://m.edsoo
razoB .ru/ffod5708
bubnauoreka
Qu3NYECKUE U XUMUYECKUE 16.01.2 HOK
CBOMCTBA BOJBI 024 https://m.edsoo
.ru/ff0ds87a
bubnauoreka
Cocras ocnoBanuil. [lonsitue 06 18.01.2 I[IOK
MHJUKATOpax 024 https://m.edsoo

.ru/ff0d59e2
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Bona kak pactBoputens. Bubnuoreka
Hacpliennelie 1 HEHACHIIEHHbIE 93.01.2 HOK
pactBOpbl. MaccoBas J10J1st https://m.edsoo
024
BEIIIECTBA B PaCTBOPE .ru/ff0d5b40
[IpakTuyeckas padora Ne 5 o bubnuoreka
teme «lIpuroroBienue pacTBOpoB 25012 HOK
C ONpEeEeNEHHON MacCOBOU J10JIeH https://m.edsoo
. 024
PacTBOPEHHOTO BEIIECTBA» .ru/ff0d5eba
bubnuoteka
KonTponsnas pabora No2 o teme 30.01.2 LIOK
«Kucnmopoa. Bonopon. Bona» 024 https://m.edsoo
.ru/ff0d6342
bubnuoreka
Okcuapl: cocTaB, KiaccuduKaus, 01.02.2 HOK
HOMEHKJIaTypa 024 https://m.edsoo
.ru/ff0d664e
bubnuoreka
[TonyyeHnue u xumu4eckue
CBOMCTBA KHUCJIOTHBIX, OCHOBHBIX U 06.02.2 HOK
aM(}OTEepHBIX OKCHUIOB 024 hitps://m.edsoo
.ru/ff0d664e
bubnuoTeka
OcHoBaHus: COCTaB, 08.02.2 [HOK
KJ1accu(uKaIus, HOMEHKIIaTypa 024 https://m.edsoo
.ru/ff0d67ca
bubnmoreka
ITomyuenue n XUMUYECKHE 13.02.2 HOK
CBOMCTBAa OCHOBAHUU 024 https://m.edsoo

.ru/ff0d67ca
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Bubnunoreka

Kucnotsr: cocras, 15.02.2 [HOK
KJIaccu(pUKays, HOMEHKIATypa 02'4 ' https://m.edsoo
.ru/ffodfee2
bubnuoteka
I1
OJIUy‘-IeHI/Ie U XUMHYCCKHEC 20.02.2 HOK
CBOMCTBA KUCJIOT 024 https://m.edsoo
.ru/ffodfee?
bubnuoteka
Conu (cpennue): HOMEHKIIATypa,
[HOK
CIOCOOBI MOTYyYEHU S, XUMUYIECKIE 22.02.2
cBolicTRA 024 https://m.edsoo
.ru/00ad9474
[TpakTuueckast pabota Ne 6. bubnuoteka
Pemenune skcnepuMeHTanbHbBIX 27.02.2 HOK
3a7a4 1o TeMe «OCHOBHBIE KJIACCEI T https://m.edsoo
. 024
HEOPraHUYECKUX COCIMHCHHIN .ru/00ad9b7c
bubnuoreka
I'eneTnyeckas CBSI3b MEXKIY
[HOK
KJIaCCaMH HEOPraHUYECKUX 29.02.2
S— 024 https://m.edsoo
A ru/00ad9a50
bubnuoreka
606
0060 I.E[eHPIe W CUCTCMAaTH3aLMs 05.03.2 HOK
3HaHUHI 024 https://m.edsoo

.ru/00ad9ch?2
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KonTtponesHas padota Ne3 mo treme

Bubnunoreka

"OCHOBHBIE KJIACCHI 07.03.2 HOK
on 024 https://m.edsoo
HEOPraHUYECKUX COCAMHEHUI ru/00adoela
bubnuoteka
[TepBbie TOMBITKH KIacCUpUKAIIIT
HOK
XUMHYECKHX AJIeMeHTOB. [loHsaTHe 12.03.2
024 https://m.edsoo
O TPYIINAX CXOTHBIX AIIEMEHTOB ru/00adoffa
[lepnoanueckuil 3aK0H 1 bubnuoreka
[Iepnoanueckas cucrema 14.03.2 [HOK
XUMHYECKHX 211eMeHToB /1. 1. 02'4 ' https://m.edsoo
Meuneneena .ru/00ada52c
bubnuoteka
OK
Meproxsi, , MO ATpYTISI 19032 | Y
PHOJIEL, TPYIIHEL, HOATPYT 024 https://m.edsoo
.ru/00ada52c
bubnuoteka
Crpoenue atomos. Cocras 91.03.2 I[IOK
aTOMHBIX sifiep. M30ToIbI 02'4 ' https://m.edsoo
.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI0UeK bubnuoreka
aToMOB BHCMCHTOB 02.04.2 HOK
[Tepuonuueckoit cucremsr /1. U. https://m.edsoo
024
MeHneneeBa .ru/00adaéhc
XapakTepucTUKa XUMUYECKOTO bubnuoteka
3JIEMEHTA 110 €Tr0 MOJ0XKECHHUIO B 04.04.2 HOK
Iepuomuueckoii cucteme /J1. W. 02'4 " | https:/m.edsoo
MeneneeBa .ru/00ada824



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

3nauenue Ilepuoanueckoro
3aKOHa U1 Pa3BUTHA HAYKHU U
npaktuku. . 1. MenneneeB —
YYEHBIH, MTEAroT U rpaXJaHuH

09.04.2
024

Bubnunoreka
HOK

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

DNEeKTPOOTPULIATEIBHOCTh ATOMOB
XUMUYECKUX DJIEMEHTOB

11.04.2
024

bubmmoreka
HOK

https://m.edsoo
.ru/00adaabh8

HNonHasg xuMHu4deckast CBA3b

16.04.2
024

bubmmoreka
HOK

https://m.edsoo
.ru/00adac34

KoBanentnas nonsipHas
XUMHYECKas CBA3b

18.04.2
024

bubnnoreka
LHOK

https://m.edsoo
.ru/00adaabh8

KopanenTHas HEIOJIsIpHAaA
XUMHNYECKas CBA3b

23.04.2
024

bubnuoreka
LHOK

https://m.edsoo
.ru/00adaabh9

CreneHb OKHCICHUS

25.04.2
024

bubnuoreka
LHOK

https://m.edsoo
.ru/00adae28

OKHCIIUTEILHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN

30.04.2
024

Bbubnuoreka
LHOK
https://m.edsoo



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

.ru/00adb076

bubnunoreka

OKucCIuTeIN U BOCCTAHOBHUTEIIH 1 02.05.2 HOK
024 https://m.edsoo

.ru/00adb076
Kontponbnas padota Ned4 o teme EI/IO?EHOTGKa
«Crpoenue aroma. XuMHYecKas 1 07.05.2 1

024 https://m.edsoo

CBA3BY ru/00adh486

bubnnoreka
PesepBHbIit ypok. O606£II€HI/I€ u 1 14.05.2 IIOK
cUCTeEMAaTHU3alus 3HaAaHNI 024 https://m.edsoo

.ru/00adb33c

bubnnoreka
PesepBubIit ypok. O6001eHNE 1 1 16.05.2 LIOK
crcTeMaTH3aIHs 3HAHUI 02'4 ' https://m.edsoo

.ru/00ad9ch?2

bubnuoreka
PesepBubIit ypok. O6001IeHNE 1 1 91 05.2 I[IOK
crcTeMaTH3alHs 3HAHUH 02'4 ' https://m.edsoo

.ru/ff0d61c6
g{i?{iHI;eHHe U CUCTEMAaTU3aLus 1 93.05.2

’ 024
OBILIEE KOJIMYECTBO HACOB 69

I10 ITPOT'PAMME
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9 KUIIACC

) KoanyecTBO 4acoB
DJIeKTPOHHbIE
n T Kontpoas | IIpaktuye Aata uupposbie
eMa ypoka Bce H3y4eH
/ o HbIE CKHe st o0pa3oBareJib
I padoThI padoThI HbIE pecypchl
[Iepnoanueckuil 3aK0H. bubnuoreka
[Tepuonnueckas cucrema 1 05.09.2 IIOK
XUMHUYECKHX dJIeMeHTOB JI. 023 https://m.edsoo.r
N. Menpeneena u/00adb59e
3aKOHOMEPHOCTH B Bubnoreka
W3MEHCHUU CBOWCTB 1 07.09.2 [IOK
XUMHUYECKUX AIIEMEHTOB 023 https://m.edso0.r
MEPBBIX TPEX NEPUOI0B u/00adb6b6
Knaccudukanus u bubmiorexa
HOMEHKJIaTypa 1 12.09.2 HOI?
HEOPraHUYECKHUX BEIIECTB 023 E}gz)sa/d/tr;sg 200.1
Buibl XUMUYECKO# CBS3H U bubsmorexa
THITBI KPUCTAJUTHYECKUX 1 14.09.2 HOK
R https://m.edsoo.r
pemeTox 023

u/00adbac6
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KonTtponsnas padora Nel mo
teMe «lloBTOpeHue n

yrayOneHne 3HAaHUHA 19.09.2
OCHOBHBIX Pa3/IelioB Kypca 8 023
KJIacca
Kinaccndurams bubnuoteka
. HOK
XMUMHMUYECKUX PEaKIUi 1o 21.09.2
A3JIMYHBIM [IPU3HAKAM 023 https://m.edsoo.r
P p u/00adbch0
[TonsiTue o ckopocTn bubnuoteka
XUMHUYECKON PEaKIUU. 96.09.2 IIOK
[ToHSITHE O TOMOTCHHBIX H 02;3 ' https://m.edsoo.r
TETEPOrE€HHBIX PEAKIIHIX u/00adbe9a
IToHATHE O XUMHUYIECKOM
paBHOBecHH. DaKTOPHI, Bbubnnoreka
BJIMAIOLINE Ha CKOPOCTh 28.09.2 HOK
XUMHUYECKOHN peaKkiuu u o https://m.edsoo.r
023
OJIOKEHNE XUMUYECKOT'O u/00adc28c
paBHOBECHs
bubnuoreka
OKHUCIIUTEILHO- OK
BOCCTAaHOBUTEJIbHBIE 03.10.2 1
https://m.edsoo.r
peakuuu 023

u/00adcade
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Teopus dIEKTPONUTHYECKON

Bubnnoreka

mucconuanmy. CHIbHBIE U 05.10.2 ]h_E?K//m dsoo.r
cl1a0bIe IIEKTPOJIUTHI 023 BS.7M. EC500.
u/00adcd68
bubnnoreka
Wonnble ypaBHEHUS peakuuii 10.10.2 HOK
023 https://m.edsoo.r
u/00add448
XUMHYECKHE CBOUCTBA
. bubnnoreka
KHCJIOT U OCHOBAHUH B CBETE OK
MpeACTABICHUI 00 12.10.2 ﬂt im.ed
AIIEKTPOJTUTHYECCKOM 023 BS.1n. 89S00.T
u/00add5d8
TIUCCOLMAIAN
XuMHYeCKHe CBOMCTBA
. bubnunoreka
COJIEH B CBETE OK
MpEeACTaBICHUI 00 17.10.2 ﬁt Jim.ed
ANEKTPOJIUTUUECKON 023 RS.77M.EA500.1
u/00add8b?2
IACCOLMAIAN
bubnuoreka
[TonsaTHe o rumpoanse comei 19.10.2 HOK
023 https://m.edsoo.r
u/00add9d4
bubnunoreka
O06006111EHNE U ) 94.10.2 LIOK
cucTeMaTu3alys 3HaHuH 023 https://m.edsoo.r

u/00addd12
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[Ipaktuyeckas padora Ne 1.

Bubnunoreka

«Pemenue 26.10.2 HOK
023 https://m.edsoo.r
IKCIEPUMEHTATBHBIX 32129 u/00addbfa
KonTpomasnas pabora Ne2 no bubnuoreka
TeMe «DNEKTPOIUTHYECKAS 07.11.2 I[HOK
JMCCOTMANNS. XUMUIESCKUE T https://m.edsoo.r
023
peaKkIK B paCTBOPAX» u/00addec0O
bubnuoteka
OO01as XxapakTepucTuKa
I[IOK
rajJjoreHoB. XUMHUYECKUE 09.11.2
CBOWCTBa Ha IIPUMeEpPE XJI0pa 023 https://m.edso0.t
pumepe xop u/00addfe2
XnopoBonopoa. Comnsanas bubnuoteka
KI/ICJ\"IOTa, XUMHUYCCKHUC 14.11.2 [HOK
CBOICTBA, MOJTy4YEHHUE, https://m.edsoo.r
023
MIPUMEHCHHE u/00ade104
[IpakTuueckas padota Ne 2 bubnuoTeka
o teme «llomyyenne 16.11.2 [HOK
COJISHOM KHCIIOTBI, H3y4EHHE 02£3 ' https://m.edso00.r
eé CBOICTBY» u/00ade348
Brruncnenus no bubnuoreka
YPaBHEHHUSIM XUMHUYECKUX 21.11.2 [HOK
peakLtii, €CIIM OUH U3 OZé ' https://m.edsoo.r
peareHToB JaH B U30BITKE u/00ade488
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Bubnunoreka

OO01mmas XxapakTepucTuKa 93112 1(0)%6
571eMeHTOB VIA-TpyImsl 02;3 ' https://m.edso00.r
u/00ade64a
AnnoTponHsie
bubnuoteka
MOIU(UKAIIH CEPHI. OK
Haxosxnenue cepsl u e 28.11.2 1
COCIIMHEHUH B PUPOJIC 023 hitps://m.eds0o.r
s pvp Ae: u/00ade64a
XHAMHYECKUE CBOMCTBA CEPBI
bubnuoteka
CepoBo10po1, CTPOCHHE, OK
(hU3UYECKUEe U XUMUYECKUE 30.11.2 1
- 023 https://m.edsoo.r
u/00ade802
Oxkcupsl cepbl. CepHas bubnuoteka
KUCJI0Ta, QU3NYECKHE U 05.12.2 [IOK
XUMHYECKHE CBOIICTBA, o https://m.edsoo.r
023
MPUMEHECHHUE u/00adea28
XUMHUYECKUE PEaKIIHH,
JIeKAIIHE B OCHOBE
bubnuoTeka
MPOMBIILIEHHOTO CII0Cc00a
. LHOK
MOJIy4EHUSI CEPHOMN KUCIIOTBI. 07.12.2
https://m.edsoo.r
XHUMHYECKOE 3arps3HEHUE 023
u/00adec8a

OKPY’KaIoIlel cpe/ibl
COCTMHEHUSIMU CEPbI
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Bubnunoreka

Beruucnenue maccoBoit Joau 12122 HOK
BBIX0J1a IPOIYKTa PEAKIMH o https://m.edso00.r
023
u/00adec8a
OOmast xapakTepuCcTUKa
bubnuoteka
2JIEMEHTOB V A-TpymIIbl.
HOK
A30T, pactipocTpaHEeHHE B 14.12.2
npupo e, GU3HIeCKue U 023 hitps://m.eds0o.r
PHpOE, . u/00adeeab
XUMHYECKUE CBOMCTBA
bubnuoteka
AmMuak, ero ¢usnyeckue u
XUMHYECKHE CBOWCTBA, 19.12.2 HOK
OIIVUCHIE CHEHIC 023 https://m.edsoo.r
MOJIy4YeHUe ¥ MPUMEHEHU 1/00adf004
[TpakTrueckas pabota Ne 3 bubnuoteka
no teme «llonyuenue 91.12.2 [IOK
aMMHUAaKa, U3y4eHHUe ero OZé ' https://m.eds00.r
CBOMCTB» u/00adf180
N bubnuoreka
A30THAas KUCJOTa, e€ OK
(hbU3UYECKUE U XUMHYECKUE 26.12.2 1
. https://m.edsoo.r
CBOMCTBa 023

u/00adf306
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https://m.edsoo.ru/00adf306

Hcnonp3oBanye HUTPATOB U

COJIE aMMOHMS B KAYECTBE bubnuoteka
MUHEPAJIbHBIX YIOOPEHUH. 98.12.2 LIOK
XUMHYECKOE 3arps3HEHHE o https://m.edso00.r
. 023
OKpYKaroLIEn CpeJIbl u/00adf518
COCITMHEHUSIMU a30Ta
®docdop. Oxenn pochopa bubnuoteka
(V) u pocdopHas kucnora, 09.01.2 [TIOK
pU3MUECKHE U XMMHYECKHE o https://m.edsoo.r
. 024
CBOWCTBA, ITOJIy4CHHE u/00adf68a
Hcnonws3oBanne docdaTtoB B
bubnuoreka
KayecTBE MUHEPATbHBIX OK
ynoOpeHuil. 3arps3HeHne 11.01.2 1
DO LHON COELL 024 https://m.edsoo.r
PHPOJHON Epet w/00adfc20
dbocdaramu
bubnuoreka
Yrnepon, pacnpocTpaHeHue
[HOK
B npupojie, Gu3ndeckue u 16.01.2
. https://m.edsoo.r
XUMHUYECKHE CBOMCTBA 024

u/00adfd9c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

Oxcuppl yriaepoaa, ux

bubnnoreka
(bu3HUYECKre U XUMUICCKHEC
CBOIiCTBA. DKOJIOTHYECKUE 18.01.2 HOK
po0OIEMBI, CBA3aHHBIE C 024 https://m.eds00.r
p ’ u/O0adfebe
okcuzoM yriepona (1V)
bubnnoreka
VrospHas KUCIIOTA U €€ COJIH 23.01.2 HOK
024 https://m.edsoo.r
u/00ae006¢
[IpakTueckas padora Ne 4
" bubnnorexa
no teme "[lomyuenne
IHOK
YTJIEKHCIIOTO Ta3a. 25.01.2
KauecTBeHtas pea . 024 https://m.edsoo.r
HCCTBCHHAA PCAKIIHUA H u/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIC TOHATHS bubnuoreka
00 OpraHN4YECKHUX BelleCcTBax 30.01.2 HOK
KaK O COSJIMHEHHSIX T https://m.edsoo.r
024
yriepoja u/00ae054e
bubnuoreka
KpemHuwii u ero coennHeHUs 01.02.2 HOK
024 https://m.edsoo.r

u/00ae080a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[Tpaktuyeckas padora Ne 5.

Pemtenue Bubnuoreka
9KCIIEPUMEHTAJIbHBIX 337124 06.02.2 LIOK
mo TeMe «BaxkHelne 02;1 ’ https://m.edsoo.r
HEMETAaJlJIbl U UX u/00ae0bf2
COEIMHEHU S
KonTpomasnas pabora Ne3 no bubnuoreka
TeMe «Baxueiue
08.02.2 | HOK
HEMETaAJIbI U UX https://m.edsoo.r
024
COECIUHEHUS u/00ae0el8
OO01as xapakTeprucTuKa
XAMHYECKNAX DJIEMEHTOB —
bubnnorexa
MeTaIoB. MeTtayutnyeckas OK
CBSI3b U MeTaJuInyecKas 13.02.2 -
KPUCTAJUINYECKAs PELIETKA 024 https://m.edsoo.r
P up ’ u/00ael03e
dusnyeckue cBOUCTBA
METaJUIOB
XUMHUYECKHUE CBOUCTBA Bbubnuoreka
METAJUIOB.
) 15022 | HOK
DNEeKTPOXUMHUYECKUIN P https://m.edsoo.r
o 024
HAIPsHKEHUN METAILIOB u/00ael156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OOm1re cnocoObl MOTyYeHus
MertanioB. CIiaBbl.

bubnunoreka

Brruncnenuns 1o
HOK

YpaBHEHUSAM XUMHYECKHUX 20.02.2

o https://m.edsoo.r

peaKIuii, ecliv OJIUH U3 024 /00361156

pEareHToOB COJICPIKUT -

MIPUMECH
bubnnoreka

[TonsiTue 0 Koppo3uun 22.02.2 HOK

METaJIOB 02;1 ' https://m.edsoo.r
u/00ae1278
bubnnorexa

[IlenounbIe METAIITBI 27.02.2 HOK

024 https://m.edsoo.r
u/00ael4b2
bubnunoreka

OKcuIbl M THAPOKCHUIBI 29.02.2 [HOK

HATpUs U KaJus 02;1 ' https://m.eds00.r
u/00ael4b2
bubnuoreka

Illenoyno3zemMenbpHbIC OK

MeETaJUIbl — KAJIBIIUHA 1 05.03.2 .

VALt 024 https://m.edsoo.r
u/00ael5e8
bubnuoreka

Baxueiiine coenuHeHNUA 07.03.2 HOK

KaJIbIIUS 02;1 ' https://m.edsoo.r
u/00ael5e8

O06006111EHNE U

CUCTEMATHU3aIUA 3HAHUHN 12.03.2



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

024

bubnunoreka
}IfGCTKOCTb BOJIBI U CIIOCOOBI 14.03.2 I[HOK
€€ yCTpaHEeHHUs 024 https://m.edsoo.r
u/00ae1886
bubnunoreka
[IpakTiueckas pabora Ne 6 OK
o teMe "JKECTKOCTh BOIBI U 19.03.2 !
METOAbI e€ ycTpaHeHus " 024 htips. i 0.
o yerp u/00aelae8
bubnunoreka
AnroMuHAH 21.03.2 HOK
024 https://m.edsoo.r
u/00aelc64
bubnunoreka
AmdoTepHbIe CBOICTBA 02.04.2 LIOK
OKCHJIa M THIPOKCHUIA 024 https://m.edsoo.r
u/00aelc64
bubnuoreka
Kereso 04.042 | HOK
024 https://m.edsoo.r
u/00aeld86
bubnuoreka
OKcHIbI, THAPOKCUIIBI U OK
cosmm xkene3a (I1) u sxenesa 09.04.2 L‘]& im.ed
(1) 024 ps://m.edsoo.r

u/00ae35e6



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

O06o0611eHNE U

o 11.04.2
CHCTEMAaTH3aIMs 3HAHUI
t 024
[Ipaktuyeckas padora Ne 7.
Pelemme bubnunoreka
K
9KCIIEPUMEHTAJIbHBIX 337124 16.04.2 1o
o teme «Baxueinnue 024 https://m.edsoo.r
u/00ae3de8
METAJUIBI U X COEIUHEHU
Brraucinenus no
YPaBHCHUSIM XUMHUYCCKHX
N bubmmoreka
peaKIui, eciii OJTUH U3 OK
peareHTOB JaH B H30BITKE 18.04.2 .
WA COIEPKUT IPUMECH 024 https://m.edsoo.r
Jaep p M- u/00ael750
Brraucienuss MaccoBoil 10y
BBIXO0/1a MTPOJIYKTA PEAKITUN
O06001IeHuEe U
. 23.04.2
cUCTEMATH3ALNU 3HAHUI
024
KonTponsnas pabora Ne4 mo
TeMme «BakHeime MeTasbl 25.04.2
U UX COEOUHEHUSD) 024
Bbubnuoreka
BemectBa 1 Matepuasi B OK
MOBCEIHEBHOM KU3HU 30.04.2 .
qelOBeK 024 https://m.edsoo.r

u/00ae3f50



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

Bubnunoreka

6 | Xumudeckoe 3arpsi3HEeHHUE 1 02.05.2 LIOK
4 | OoKpyXKaromei cpepl 02;1 ' https://m.edso00.r
u/00ae4270
bubnnoreka
6 | Pousb XumuH B perieHnn 1 07.05.2 LIOK
S5 | SKOJOTMYECKHX MpobiieM 024 https://m.edsoo.r
u/00ae4270
. bubnnoreka
5 PesepBHBIi ypOK. OK
OGobmeHHe 1 1 14052 | 1
6 CUCTEMATH3AINA 3HAHNUN 024 https://m.edso0.r
I u/00ae0d0a
" Bbubnnoreka
6 Pe3epBHbIit ypok. OK
OGo6ieHue i 1 16052 | W
7 CHCTeMATHAA — 024 https://m.edso0.r
HWCTEMATU3ALMS 3HAHUI 1/00adb33c
" bubnuoreka
Pe3epBHbIit ypok.
6 LHOK
O06001IeHuEe U 1 21.05.2
8 cUCTEMAaTH3alHs 3HAHUI 024 https://m.edso0.r
H u/00ad9och?
OBILIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman @.I'., AkunoHepHoe 0011ecTBO
«3narensctBo «lIpocsemenue»

* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0I11eCcTBO
«3narenscrBo «lIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJA
Xumus : ypoku B 8 kiacce : mocobue ansa yuurens /H. H. I'apa
Xumust. Ypoku B 9 kiacce : mocooue s yuurens /H. H. T'apa

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/






