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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHUS OCHOBHOMU
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuMsl, IPEACTABIECHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCITUTAHMS U ¢ YU4ETOM KOHIEIIIUU NPENoaBaHus yueOHOTo npeaMeTa « XuMUs»
B 00pa3oBaTenbHbIX opranusanusax Poccuiickoii denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
o0y4yeHUsi, BOCHHUTAHUS M PA3BUTUS OOYy4YAIOIIUXCS CPEACTBAMHU Yy4eOHOro
nmpeamera, YCTaHABJIMBAET o0s3aTeIbHOE MIPEAMETHOE COJIepKaHue,
peyCMaTpUBAET pacOpe/ieieHue €ro Mo KiaccaM U CTPYKTYpUPOBAHHUE IO
pasieliaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOro  TMpoliecca, BO3PACTHBIX
ocoOeHHOCTEW O00ydJarouuxcsi, OMNpeNeNsieT BO3MOXKHOCTH TpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3y4eHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEATEIHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (GopmMupyeMble XHMHUEWH MPENICTABICHUS O B3aWMONPEBPAIICHUAX
SHEPTrUM W 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEIICHHS TIIOO0ATBHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBO U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUS KyITbTYphl TUIHOCTH, €€ 001Iel 1 QYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSITEIIbHOW Y4eOHOW  JIeATeThHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEJIHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON JIEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIBI U YETOBEKA, SIBJSIETCSI OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B AKOJIOTUUYECKOE
oOpa3zoBaHue 00YyUYaIOIINXCS.

JlanHble HampaBieHUST B OOyYEHHU XUMUU O0ECHEeuMBAIOTCS CHenu(UKOM
cColep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)kK€eHHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare e€
Pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHE OOYYaIONUMUCS CHCTEMBbI TEPBOHAYATIBHBIX TOHATHUM XWUMHU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaepkaHUE CKIAIbIBAETCS U3 CHUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

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

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTHUYECKOW JUCCOLMAIMKM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIHUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K Jpyromy, BBINONHAS (DYHKIUM OOBSICHEHUS U TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEACTABJIECHUS O XUMUYECKON COCTaBIISIONIEH HAYYHOW KapTUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpPHUPOAIbl, LEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MEeToJaM TMO3HaHUsA B Hayke. V3ydeHue XMMHHU MNPOUCXOJIUT C MPUBJICYECHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX mpeaAMeToB: «OKpyX alomuil MUpY,
«buomnorus. 5—7 knacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeNIbHOCTU 4YeJIOBEeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBI XUMHUUYECKHX
3HAHUM — BaXKHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3bIKa HayKH, B



MPUOOIIEHNH K HAyYHBIM MeETOJaM IIO3HAHWsS TIPH HW3YYCHUU BEIIECTB W
XAMHUYECKUX peaKiuii, B JOPMHUPOBAHUN W PA3BUTHH TTO3HABATEIHHBIX YMCHHUHA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
NeSTENbHOCTH, OCBOEHMU MpaBuil Oe3omacHOro oOpalieHus ¢ BEIIECTBAMHU B
IIOBCETHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENI TaKHe LU, KaK:

— (GOopMHpOBaHHE MHTEIUIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATHUIO PEIICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBHUSIM KH3HHU;

—  HamnpaBlI€HHOCTh OOyYEeHHMs Ha CHUCTEMaTHYecKoe MpUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
METOJIaM TIO3HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHne yCclIOBUM, CIIOCOOCTBYIOMINX TPUOOPETEHHUIO 00yUYalOIIUMHUCS
OMbITAa Pa3HOOOPA3HOUN NEATETbHOCTH, MO3HAHUA W CAMOMO3HAHUS, KIIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIOUIUX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JI€ATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATH UM OILEHUBATH SIBICHUS
OKPYXAIOIEr0 MHUpa, MCMIONB3Yys 3HAHUS W OMBIT, MOJYYCHHBIC MPU H3YUCHHUU
XUMHH, TPUMEHSTh HMX TpPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU W
TPYZOBOM JAEATEIbHOCTH;

— ¢opMupoBaHue y O0OyYalOlmUMXCS TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS T[EHHOCTH XHMHYECKHX 3HAHUU [JI1 BBIPAOOTKH OSKOJIOTHUYECKH
11eJIeCO00Pa3HOro TOBEIEHUS B OBITY WU TPYAOBOM JESATENIBHOCTH B IENAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOMN Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOIIEYEIOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGuis M HAMPABICHHOCTH JATbHEHUIIIETO
00yJeHHUSI.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHs] XMMHH Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena um BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPETraTHOE COCTOSHHE
BemecTB. [loHsTHE 0 MeTOMaX MO3HAHUSA B XMUMHUHU. YHCTHIE BElIECTBA U CMECH.
Cnoco0sI pa3zjeneHus cMecei.

ATOMBI M MOJIEKYyJIbl. XUMHUUECKUEe 3JieMeHThl. CHUMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca.
OtHOcuUTeNnbHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMHUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemectBa. Mosnb. Momnsipaas macca. B3anmocBsi3b Koau4ecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo ¢opmyiam
XUMUYECKUX COETUHEHHM.

@u3NUecKne U XMMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BelIecTB. XUMUUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKINi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu |
npuéMaMu oOpaleHusi ¢ 1abopaTOPHbIM 00OpPYAOBAaHUEM, U3YyUYEHHUE M ONHCAHHE
(bU3UYECKUX CBOMCTB O0Opa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHUpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJIbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKAIHBAHHE
MEHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) sIBJICHUM, HaOII0IeHne U
OMKMCaHUE TMPU3HAKOB MPOTEKAaHHUS XUMHUUYECKUX pEaKlUMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOU KHCIOTHI C XJIOPUIIOM Oapusi, pa3iokKeHUE TUIPOKCHIA
menu (1) mpu HarpeBanwum, B3auMoIelicTBUE XkKene3a ¢ pacTBopom coiu meau (I1),
U3y4YEHUE CMOCOOOB pa3/elIeHHs] CMECceil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHHUE,
BBITIAPUBAHUE, TUCTUIULINS, XpoMaTorpadus, MPOBEICHIE OYNUCTKUA IMOBAPEHHOM
COJIM, HAOJIOJIEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUsSI MAacChl, CO3/JaHHE MOJENe MOJEKyl
(I1IapOCTEPIKHEBBIX).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT M MPOCTOE
BelecTBo. Haxoxknenwe kuciaopojga B Opupoae, (U3HMUYECKUEe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xuciopona. CrnocoOs



MOJIyYeHUsI KUCIOpoJa B Ja0OpaTopuud U MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — alIoTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHJIOTEPMHUYECKHE pEaKUUH. TOIIMBO: Yroib M MeETaH. 3arpsA3HCHHE
BO3JlyXa, YCUJIEHUE MApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CJIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojse, ¢GU3MYECKUe W XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMUYECKUM YPaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4YesioBeKa. KpyroBopoT BOAbI B MPUPOJIE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3ytonie  (OCHOBHBIC,  KHUCJIOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcuuoB. @Puznyeckue MW XUMHYECKUE
cBOMcCTBa OKCUIO0B. [lonyueHne OKCuIoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimaTypa ocHOBaHui. PU3NUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [losryuenrne oCHOBaHUI.

Kucnortel. Knaccudukanus xkucinor. Homenknarypa kucior. ®Ousudeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psan aktuBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tony4enue comei.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M W3YyYCHHE CBOMCTB KHCIOPOJa, HAOIIOJACHHE
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIIOBHS BO3HHUKHOBEHUS U
NpeKpameHuss ropeHus (Mmokapa), O3HAKOMJICHHWE C oOpa3liaMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, IOJYy4YEHUE, COOMpAaHHE, pACNO3HABAHWE W H3YYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTBre Bogoponaa ¢ okcuaoM meau (1)
(BO3MOXHO HCIOJIb30BAaHHE BUICOMATEPHUATIOB), HaOMI0AEHUE O0pa3lOB BEUIECTB
KOJIMYECTBOM | MOJb, HCCIe0BaHHE OCOOCHHOCTEW pacTBOPEHMS BEILECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIECTBA, B3aMMOJICMCTBHE BOJBI C METAJUIAMU
(HaTpueM ©  KanbliueMm) (BO3MOXKHO HCIIOJB30BaHHE BHIEOMATEPHAIIOB),



HcClieIOBaHUEe OOpa3lloB HEOPTaHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJMKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KHCJIOT C METajulaMM, PEaKUUN HEUTpaIM3aluu, IOJIYyYEHUE HEpPacCTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajlla JAPYTMM U3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTANBHBIX 3a/ad no TeMe «BakHelnne KIacCchl HEOPraHUYECKUX
COCMHEHUIN.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIHUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEPUOJIHAsA  (QOpPMBI
[Tepnonnueckoit cucrtembl xumuueckux 3neMeHToB . 1. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IMEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000704YeK aroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
[Tepuonuueckoit cucremsl [[. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuIo B [lepuoanueckoit cucreme 1. 1. Mennaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAITIMYECKUX CBOMCTB M0 TPYIIaM U IEPUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB Il pa3BUTHs Hayku W npaktuku. JI. WM. MenneneeB — y4€HbI U
rpaXkJ1aHUH.

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

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

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpPAMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIAX — MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakinu pas3ioKEeHUsI, COETUHEHUS).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCMOJb30BAaHUE KakK OOIIHUX EeCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK U MOHSATHUM, SIBJSIOMINXCS CUCTEMHBIMH JJI1 OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTe3, KiIaccudpukalus, MNEePUOJUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

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

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJAOB, KajlMsi, KalbLHUs U UX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATYpa HEOPTraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi M0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIjioBoMy d(ddekry, 1o
U3MEHEHUIO CTENEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, M0 OOpaTUMOCTH, IO
Y4acTHUIO KaTanu3aropa). JK30- U SHIOTEPMUUYECKHE PEAKIIUH, TEPMOXUMUUYECKUE
ypaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHaTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [IoHATHE O TOMOTEHHBIX U T€TePOTECHHBIX
peakuusx. llonsitue o karanuse. [loHsTre 0 xuMuueckoM paBHoBecur. DaKTOPHI,
BIIMSIOIIAE HA CKOPOCTh XHMHUYECKOM PpEAKIMH W TOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBnenue ypaBHEHUM



OKHUCJIUTENbHO--BOCCTAHOBUTENBHBIX pPEAKIMHA € HKCMOOJb30BAaHUEM  METOJIA
AIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJEKTPOIHUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MPOTEKaHUSI peakiuii MOHHOTO OOMEHa,
IOJIHBIE W COKpAIEHHbIE HWOHHBIE ypaBHEHHsA peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMUW W COJiei B CBETE€ TMPEJCTABICHUN 00 DJIEKTPOIUTUUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumennt:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUIoB (rpadura M anMasa), CIOKHBIX BEIECTB
(XJopusa HATpHs), UCCIACAOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIUH
OT BO3JEHUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPOMPOBOIHOCTU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXKHO  HCTOJIB30BAHWE BHJICO MaTEpUaOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  MPOTEKAHUS  peakiuii  HMOHHOro  oOMEeHa
(oOpa3oBaHMe oOcajka, BbIIEICHHE Ta3a, oO0pa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakuuy pas3ioKEHHs, COCAUHEHUS), PACIIO3HABAHNE HEOPTAaHUYECKUX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEaKUMi HAa  HMOHBI, pELICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapakTepucTtuka TanoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYecKue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHUYECKHME CBOMCTBA Ha IMPUMEPE  XJIOpa
(B3auUMoOJIeiiCTBME C MeETaUIaMU, HEMETaUlaMH, Iejo4amu). XJIOPOBOJOPOI.
ConsiHasg KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHM3M 4YeJIOBeKa. BaxkHelmue XJIOpUAbl U HX
HaxO0XJIEHUE B IIPUPOJE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTeneHu okucieHus. CTpoeHne u (HU3UYECKHUE CBOMCTBA
MIPOCTHIX BEMIECTB — KUCIOPO/IA U CePhl. AJUTOTPOTTHBIE MOAU(PUKAIINNA KACTIOPOaa
U ceprl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUe, (pu3ndeckue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEACTABUTENIN KHUCIOTHBIX OKCHUIOB.
Cepnas kuciora, ¢GU3MUYECKHUE W XHUMHUYECKHE CBOWCTBa (OOIMe Kak
MpEeACTAaBUTEN KJlacca KHUCJIOT M crenudpuueckue). XHUMHUYECKHE PEaKIlu,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO cHoco0a MOJIyYeHUsI CEPHOM KHCIOTHI.
[Tpumenenune cepHoil KUCA0ThI. COJIM CEPHOUM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TpUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

O6mas xapaktepuctuka 3iaemMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
dbuzndeckue u XumMuieckue cBoiictea. KpyroBopor azora B npupoje. AMMHUAK, €ro
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MOoJydyeHue U npuMmeHenue. Coi aMMOHUS,
ux (U3NYECKHE U XUMUUECKHE CBOICTBA, mpuMeHeHue. KauecTBeHHas peakius Ha
WOHBI aMMOHMsI. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OlIMEe Kak TMpeACTaBUTENs Kiacca KHUCIOT U crneuuuyeckue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopennii. XUMUYECKOe 3arpsi3HEHHE OKPY>KaIOIIel Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsi3HEHHE BO3JyXa, MOuBbl M BonOEMOB). Docdop,
ajoTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonbp3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCICHUS.  YIJIepoA,  aUIOTPOIHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B Mpuponae, (HU3NYECKUEe U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢uznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHUE W TpPUMEHEHHE. DKOJIOTHYEeCKHUE MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rin00ambHOrO TOTEIUICHUS KIMMAaTa, MapHUKOBBIM
addekr. YrompHas KUCIOTa U €€ CONU, X (PU3NUECKHe U XUMUYECKUE CBOWCTRA,
nojiyueHue U TnpuMeHeHue. KayecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUAX
yriaepona (MeTaH, 3TaH, 3THIECH, All€TUJIEH, STaHOJI, TITUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HWCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEPTH),
NPOAYKTHI WX TepepadoTku (OEH3WH), WX POJb B OBITY W TPOMBIIIICHHOCTH.
[TorsiTHE 0 OMOJIOTMYECKU BaKHBIX BEIIECTBAX: )KUpaX, OenKax, yrieBojgax — U ux
poJii B KM3HM 4YeloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnyueckue U XUMHUUECKHE CBOICTBA, MOJYy4YCHUE U
npuMmenenne. CoenuHeHus: KpeMHusi B mnpupoje. OOuue mnpeacTaBieHus 00
okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIUIEHHOCTU. BakHelue CTpouTeIbHbIE MaTepHallbl: KEepaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobieMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
POBEICHUE KAUeCTBEHHBIX PEAKIUA Ha XJIOPHUA-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHHUS, OMbBITHI, OTpakarouue (PU3NUECKUe U XUMHUYECKHE CBONCTBA
rajjoreHoB M WX COEAUWHEHHMM (BO3MOXKHO HCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOpHUAOB (TAJIOTEHUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl U €€  coeAMHEHUSMU  (BO3BMOXKHO  HCIOJIb30BAaHUE
BUJIeOMaTepraoB), HaOIIOICHUE TIpoliecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, H3YyYCHHE XHMHUYECKHUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
WOH W HaOJIOZcHUE TpU3HAKa e€ MpPOTeKaHWs, O3HAKOMJIEHHE C (PU3MUeCKuMH
cBoMicTBamMu azora, ¢ochopa M UX COeAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpasiaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE ¢ H3YYCHHE CBOWCTB aMMHUaka, IMPOBEJCHUE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHHUA U (ochaT-uoOH U U3yYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJIEUCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO
(BO3MOXHO UCITOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aIcOPOLIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MOJTyYeHUuEe, COOMpaHUE, PAaclO3HABAHUE M W3y4YCHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KauyeCTBEHHBIX peakiuii Ha KapOOHAT H
CUJIMKAT-UOHbBl W HW3yYEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEUIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxxHeuime HeMeTallIbl U UX COSIUHEHUS.

MeTanibl M UX COeITMHEHUS

OO0mrast XxapakTEPUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux mnojoxeHus B Ilepuonmueckoit cucreme xumuueckux isiemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METaJUIM4ecKass  KpUCTAJUIMYECKass  pemeérka.  DIEKTPOXUMHUYECKUU  psia
HANPSDKeHU MeTaioB. OU3NYECKHEe U XUMUYECKUE CBOMCTBA MeTauioB. O0mme
CrocoOBl  TIONTy4deHUs] MeTaioB. [loHATHE O KOPpPO3WM METAIIOB, OCHOBHBIC
CrocoOBl 3amuThl UX OT Kopposuu. CrnaBel (CTajdb, YYTyH, MIOPaTIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIJIEHHOCTH.

[[lenounble MeTawibl: noJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B MPHUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusd U Kanus). OKCuasl u



TUAPOKCHUABI HATpusg M Kanus. [IprumMeHeHue MIeNnoYHbIX METaljJoB M UX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
[Tepuonnueckon cucreMe xumudeckux sinemeHToB [I. 1. Menneneesa, ctpoenue
UX aTOMOB, HAaXOXJI€HUE B Ipupoae. PU3NUECKUe U XUMUYECKHNE CBOMCTBA MATHUS
U Kaubliusa. Baxdeimme coeauHeHUs KalblUus (OKCHUIl, THUIPOKCHI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B npupone. duszuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMSI. AMDOTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOEHHE aToMa, HaxXoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U conu xkemne3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C oOOpa3llaMd METAJUIOB M CIUIABOB, HX (HU3MYECKUMU
CBOICTBaMH, H3yUYE€HHE PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJEHCTBUS OKCHJA
KaJdpllusi W HaTpus C BOAOW (BO3MOXHO WHCIIOJIB30BAaHUE BHJIEOMATEPHUATIOB),
UCCIIEIOBAHME CBOMCTB JKECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJIe3a B KUCIOPOE
(BO3MOXHO  HCIIOJB30BaHWE  BUIEOMATEpPUATIOB), MPU3HAKOB MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KajJblUs, AJIIOMUHUS, LIMHKA, JKEJie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHUE MPOLECCOB OKPAIIMBAHHUS
IUJIaMEHW WOHAMHU HaTpus, Kajiusg M Kaublus (BO3MOYKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HCCIEeOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATFOMUHUS
Y TUJIPOKCHUA LIMHKA, PEIIEHNE YKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHeuune
METAJUIBI U UX COCAUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHNE BEIIECTB W XMMHYECKUX peaknuii B ObiTy. IlepBas momomp mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpY’Kawolied cpeabl (MpefenbHas JOomycTUMAast
KOHLIeHTpalus Bewects, naiee — [1JIK). Poiap XxumMuu B perieHur 3KOJIO0THUECKUX
npooJieM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
Marepuarbl).

Meosicnpeomemmnuie ceazu



Peanuzanusa MexnpeIMETHBIX CBsI3ed MpU W3YyYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHUE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHATHUM, SIBJSIOMINXCS CUCTEMHBIMH JJI1 OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHBIM (DakT, THIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KilacCuUKalus, TEPUOJUYHOCTb, HAOIIOJACHUE,
AKCTIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3¢ PeKT, TeXHOIOT U, MAaTEPUAIIBI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUN 3apsij, MPOBOIHUKH,
NOJYIPOBOAHUKH, JIUANEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIIIMYECKas
peméTrka, criaBbl, (U3UYECKUE BEIMYUHBI, CIUHMIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, npixanue, Owocdepa, dKOCUCTEMa, MHUHEPAIbHBIC
yIOOpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
M0JIE3HBIE MCKOIAeMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €AUHCTBE Y4YeOHOW U
BOCIUTATEIbHOUN JIESITEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHd W HOPMaMH TIOBEJACHUS M CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATIU3AIIUUA O0yUarOIITUXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
W HaydyHOMY HAcCJEeJHuI0, MOHMMaHUs 3HAYCHUsS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHON HMH(OpMaLUE O
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIEIOBATEIbCKON, TBOPYECKOM MW JIPyTMX  BUJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TIpH
BBITIOJTHEHWU YYE€OHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TpPOIECCe JTOW Yy4eOHOW JeATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE W INOCTYIIKM CBOMX TOBApULIEH C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE M XMMHWYECKOW PEaKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKW W COCTABIISIONINE
OCHOBY JIJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTWHBI MHpA, TPEICTaBIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUS NPHUPOJIbI, B3aHUMOCBA3SAX YEJIOBEKA C
MNPUPOJTHOM CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAUMBbIE Jii OOBSICHEHHS HAOJIOaeMbIX IMPOILIECCOB M SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPaTypor, TOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caM0OOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH U YPOBHS OOy4YEHHsS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pOBBI 00pa3 >KWU3HU, OCO3HAHUE IOCIEJICTBHN U
HETPUSATHUE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aIKOTOJIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOAUMOCTH COOJIFOZICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAICHUU C
XUMHYECKUMU BEIIECCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPyAYy M pe3yibTaTaM TPYAOBOW AEATEILHOCTH, B TOM YHCIIEC Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBIA BBIOOD
UHAUBUAYATHHON TPACKTOPHUH MPOIOJDKEHUS 00pa30BaHUs C YUETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodecCHOHAIBHON NESITETbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CpelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CyIeCTBOBAHMS, IOHUMAHKUE IEHHOCTH 3[J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MUecCKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOEHUS
npaBWII 0€30TMIACHOTO TMOBEACHUS TP padoTe C BEIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTed UX PELICHHs] MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B TO3HABATEIHHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MUPOBO33PEHHSI OOIICHAy4YHbIE TOHATUSA (3aKOH, Teopus,
MIPUHIIKII, TUTIOTE3a, (PAKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U APYIoe.), KOTOPhIE
HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIEC yueOHbIE NEHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIEC, PETYJIATHUBHBIE), KOTOpbIEe 0O€crneuynBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAaHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3zoBble JJornyeckue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHYECKUX TOHSITHN (BBIACTSATH UX XapaKTEepPHBIE
PU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTUMH TMOHSATHSIMHU), UCIOJIH30BAThH
MOHSITHUS JJIs1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUI, BEIOUPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIICJICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEeMbIE B XUMHH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHUMBOJI JJIEMEHTa), XUMUYecKass ¢GopMyla MU YypaBHEHHUE
XUMHYECKOW peakiMu — MpHU PElIeHUH Yy4eOHO-TI03HABATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, MPHUYMHHO-CIEICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAadyeCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3BI TIO
IPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBbIX CYKICHHUII;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUYCHUUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOII0JaTh 3a XOJOM MpoIlecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM NPOBEAEHHOTO OMbITA, UCCIEAOBAHUSA, COCTABISATh OTYET
0 mpojeiIaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POpPM MpE/ICTABICHUS, NMOTYy4aeMyl0 U3 pa3HbIX UCTOUYHHKOB
(Hay4yHO-TIOMYJIIpHASsl  JIUTEpaTypa XUMHUYECKOTO COJACpPKaHUS, CIPABOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTUYECKU OIIEHUBATH MNPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
MH(OpPMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX [JIsI BBIIIOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 3a/1a4 ONpeAeaEHHOr0 TUIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCMOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIIbHO BBIOMPATh ONTUMANIbHYIO (DOpMY MpeACTaBiIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEUIaeMble 3a/Jaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHON
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeModl  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPE/TIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  ITO3HABATEIHHOM
NESTENBbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JelaTh MPe3eHTAIUIO
PE3YNIBTATOB BBIMOJHEHUSI XMMHUYECKOr0 JIKCIepUMeHTa (1abopaTopHOro OTIbITA,
1ab0paTopHOIi pabOTHI MO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBPHOM WM MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXJeHns, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHH, OmNpenelieHne KpPUTEpPHEB IO OICHKE KauecTBa
BBITIOJITHCHHOM pabOThI M IPYTHE).

PeryasiTuBHbIC YHHBepCAIbHbIC YUeOHbIC 1eliCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOXO
JeSITENBHOCTD, BEIOMpaTh Hanbonee »((PeKTUBHBIE CIIOCOOBI PEIICHHs] YICOHBIX H
[O3HABATEIbHBIX 3a/1a4, CaMOCTOSTEIBHO COCTaBISATh WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA AJITOPUTM JEHUCTBUM MPU BBINOJHEHUM 33JaHUM C YYETOM
IOJIyY€HHsI HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3aJaHUH.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe nmnpeaMETHBIX pE3yJbTATOB IO OCBOEHUIOD 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOM padoueil MNporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CHOCOOBI



NeucTBUM, crneuuduueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJYYEHUIO HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICII OCHOBHBIX XUMHYECKHX TOHSTHUN: aToM, MOJIEKyIa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEILECTBO, CMECh
(oHOpPOIHAST M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi OJIsl XUMUYECKOT0 JIEMEHTa B COSAMHEHUU, MOJIIPHBIA O0BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, PEaKIMu Pa3I0KEHUs, PEaKIMu 3aMEIICHUs, pPEaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIINH, TEII0BON A (EKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsi KOBAJCHTHAs CBS3b,
WOHHAasl CBS3b, MOH, KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJisI BELIECTBA
(mporieHTHasI KOHIIEHTPAIIMsI) B paCTBOPE;

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

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

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMymnaMm, BHI XHUMHYECKOW CBsI3W (KOBaJICHTHAss W HWOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpbeBaTh cMbica llepuogmueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MonoxkeHus B [lepmoamueckoit cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto (opmy Ilepuoamueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATUS «TJaBHAs
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIllIMEe TEPHUOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPbIE HMEIOTCS B
tabnuie «llepuonnueckas cucrema xumuueckux odnementos J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj szpa, o0l1iee YUCIo FIEKTPOHOB
U pacrpeeieHUe UX Mo 3JIEKTPOHHBIM CI0SIM);

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

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasi OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUUECKUX PEAKIIUIA;

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

BBIYUCIISITh  OTHOCUTEIBHYIO MOJIEKYJSPHYIO M  MOJIIPHYHO MacChl
BEIIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »djeMeHTa 1o ¢dopmyie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliy MBICIUTEIIBHON JESATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBJICHUE MPUYHMHHO--CJIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHS] CBOWCTB
BEIIECTB W XUMHUYECKHX PEaKlUi, eCTEeCTBEHHO-HAYYHBIE€ METO/IbI
No3HaHUsI — HaOo/IeHne, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleloBaTh  MpaBWIaM  TOJIb30BAaHUS ~ XUMHYECKOW  TOCYIOM U
nabopaTopHbIM 00OpYJAOBAaHHEM, a TaK)Ke TpaBWiIaM oOOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHSIMHU TIO BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEMmIECTB (BOJOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJE€ paCTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoH1y oOydenus B 9 kJj1acce npeaIMeTHbIe pe3yJibTaThl HA 0a30BOM yYPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKphpIBaThb CMBICJI OCHOBHBIX XHUMHYECKHX TIIOHSATHWA: XUMHYECKHUI
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMUYECKasi peakius, XuMU4YecKasi CBsi3b, TEIUIOBOM 3P heKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJEKTPOJIUTHYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
MeTaJUIM4ecKasi), KpUCTaUIMYecKas peumi€Tka, KOppo3us METalljIoB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUuH, NPEAEIbHO JIOMyCTUMAas
koHnentpauus [IJIK Beniectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONPEAEATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJIacCy COEIUHEHUN 1Mo ¢opMyrnaMm, BUJ XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]] MOHA M0 XUMHYECKOU (hopMmyIe, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHHWMAaHWE: OIUCHIBAaTh M XapaKTEPU30BATh
TabnuuHyro dopmy Ilepuonnueckoit CUCTEMbl XUMHUUYECKUX SJIEMEHTOB:
pasnmuuath TOHSATHUS «TJIaBHas moarpymnmna (A-rpymnma)y W «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabimie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMH  CTPOCHHMS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOOIIee YHCIO DJICKTPOHOB U
pacrpeneieHie HX 10 DJICKTPOHHBIM CJI0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U HX COCJUHEHHUH B
npejenax MajibIX MEPUOA0B U TJIABHBIX MOJATPYMII C YYETOM CTPOEHHUS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHMYECKHUE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YHUCIYy U COCTAaBy YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W Ccrenu(PuUecKrue XUMHUYECKHUE
CBOMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKAasi OMUCAHUE
NpUMEpaMUd MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
IETTOYEN U COJIEN, TOJIHBIE U COKPAIIEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



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

BBIUUCIIATh OTHOCUTEIbHYIO MOJCKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MACCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIUHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PAaCUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHBIM O0OpYIOBAaHUEM, a TakKe IMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XHMHYECKHUX ONBITOB IO TONYYEHUIO U COOMPAHUIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTh  PEAKIMH, TMOATBEPKIAIONIME  KA4YeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiIMkKaT-, Cylibdar-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIC OTEPAIlMi MBICIIUTEIFHON ACSTEIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0/IeHNe, U3MEpPEHUE, MOJICIUPOBAHHUE, SKCICPUMEHT (pealbHbI U
MBICJICHHBIN ).
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KoaunuecTBo 4acoB

Bce
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KoHuTtpousb
HbIE
padoTbI

IIpakTHye
CKHe
padoTbI

DJlIeKTpOoHHbIe (LM(pPpoBbIe) 00pa3oBaTebHbIE PecypChl

Paszgea 1. IleppoHayasibHble XUMHYECKHE

INOHATHUA

11

Xumusg —
Ba)kKHAas
001acTh
€CTECTBO3HAH
H U
MPAKTUYECKOMN
JIEITEILHOCTH
yeJjloBeKa

bu6mmoreka [{OK https://m.edsoo.ru/7f41837¢

1.2

BemectBa n
XUMHAYECKUE
peakuu

15

bu6moreka L{OK https://m.edsoo.ru/7f41837c

Hroro o pasaciy

20

Paznen 2. Baskneiilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

2.1

Bo3znyx.
Kucnopon.
[Tonsitre 06
OKCHJIaX

bubnuoreka [{OK https://m.edsoo.ru/7f41837¢

2.2

Bopopon.Ilon
SITHE O
KHUCIIOTax 1

bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
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COJIIX

bubnuoreka IIOK https://m.edsoo.ru/7f41837c [lonsTue o pacTBopax u

Boga. croco0ax BeIpaKEHUS UX KOHLIEHTpaLUH

23 PactBopsr. 5 https:/sites.google.com/view/lilianaviktor/%D0%BA%D0%BE%D0%BF%D0%B8%
[Tonsitre 06 D0%BB%D0%BA%D0%B0-
OCHOBAHUSX %D1%81%D0%B5%D1%80%D0%B2%D0%B8%D1%81%D0%BE%D0%B2-

%D1%85%D0%BC

OcHoBHbIE
KJIaCChl

2.4 | HeopraHWYECK 11 bubmuoreka L{OK https://m.edsoo.ru/7f41837¢
nux
COoeqUHEHNN

Hroro mo pazgeny 30

Pasznen 3. Ilepuoanueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jaemMeHToB /I, U. MenaeneeBa. CTpoenne aToMOB.
Xumuyeckasi cBsizb. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHT

3.1

[Tepuoauueck
Wi 3aKOH U
[Tepuoauueck
asl cucremMa
XUMHYECKUX
3JIEMEHTOB /I.
n.
MeHnnene-eBa.
Crpoenue
aroMa

bubnuoreka IIOK https://m.edsoo.ru/7f41837¢c Urpa "IICXD JI.1. Menaeneena"
https://xumuk.ru/igra_tm/ CTpoeHue aToMHBIX OpOUTaeit
https://www.chemtube3d.com/orbitals-d/

3.2

XuMuyeckas
CBSI3b.
OKUCIIUTEILH

bubnuoreka [{OK https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
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https://sites.google.com/view/lilianaviktor/%D0%BA%D0%BE%D0%BF%D0%B8%D0%BB%D0%BA%D0%B0-%D1%81%D0%B5%D1%80%D0%B2%D0%B8%D1%81%D0%BE%D0%B2-%D1%85%D0%BC
https://sites.google.com/view/lilianaviktor/%D0%BA%D0%BE%D0%BF%D0%B8%D0%BB%D0%BA%D0%B0-%D1%81%D0%B5%D1%80%D0%B2%D0%B8%D1%81%D0%BE%D0%B2-%D1%85%D0%BC
https://sites.google.com/view/lilianaviktor/%D0%BA%D0%BE%D0%BF%D0%B8%D0%BB%D0%BA%D0%B0-%D1%81%D0%B5%D1%80%D0%B2%D0%B8%D1%81%D0%BE%D0%B2-%D1%85%D0%BC
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://xumuk.ru/igra_tm/
https://www.chemtube3d.com/orbitals-d/
https://m.edsoo.ru/7f41837c

o-
BOCCTAHOBHTE
JIbHBIC
peaknuu

Hroro no pazneny

15

bubmmoteka 1IOK https://m.edsoo.ru/7f41837¢

PesepBHOE Bpems

bubnuoteka [{OK https://m.edsoo.ru/7f41837c

OBLLEE
KOJIMYECTBO
YACOB 10
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68
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9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M UX cOeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' PYHTHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnuorexa [JOK
3.1 Obumpe cBoHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m. edsoo.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpysaiomias cpeaa
41 B ek 3 bu6moreka [IOK
' CILECTBA M MATCPHAIIBL B AKHIHHI 9E10 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 06 Bhe 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe LU (poBbIE
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE PECYPChI
padoTsbI padoThI
[Ipenmer xumuu. Pose xumun
1 B JKU3HU YesoBeka. Tena u 1 brmmorexa [OK
’ https://m.edsoo.ru/ff0d210c
BEIlECTBA
5 IlonsaTtue o MeToax MO3HAHUS 1 bu6moreka [IOK
B XUMUU https://m.edsoo.ru/ff0d227e
[IpakTrueckast padota Ne 1
«IIpaBwmiia paboTHI B
3 nabopaTopuu U MPUEMBI 1 1 Bubmmorexa [IOK
parTop P https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1abopaTOpHBIM
00opynoBaHUEM
4 YucTele BEecTBa U CMECH. 1 bubnuoreka [JOK
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Pa3znenenue cMmeceit (Ha 1 1 bubnnoreka [JOK
MpUMEPE OUUCTKU NMOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIH)»
ATOMBI 1 MOJIEKYJIbl. ATOMHO- bubnunoreka [JOK
6 1
MOJIEKYJIIPHOE YUYEHHUE https://m.edsoo.ru/ff0d2a6c
XUMUYECKUE DTIEMEHTHI. 3HAKH
7 (CHMBOJIBI) XUMHUYECKUX 1 bbmmorexa [TOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 IIpocTeie u ci0XxHBIE BELIECTBA 1 bubnuorexa [IOK



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
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https://m.edsoo.ru/ff0d2a6¢c

3aKOH MMOCTOSHCTBA COCTaBa

bubmmoreka [{OK

Pa3JI0KCHUA, 3aMCIICHUA,

9 emectB. X ecKa
BETHECT. AuMrctkad https://m.edsoo.ru/ff0d2eae
dbopmyna.

10 BanentHocTh aTOMOB bubmmoreka [{OK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d323c
OTHOCUTENLHAS aTOMHAs

11 Macca. OTHocUTEeIbHAS bubmorexa HOK

' https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca

12 MaccoBas 10J1s1 XUMAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCIMHEHNUN https://m.edsoo.ru/ff0d350c

13 KoaunuectBo Bemecrra. MoJib. bu6moreka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230

14 DOu3nveCcKrue U XUMUYECKHE bubmuorexa [JOK
ABJIEHUS. XUMUYECKasi peaKius https://m.edsoo.ru/ff0d37fa
[IpusHaku u ycmoBust

15 NPOTEKAHUS XUMHYECKUX bubmorexa LHOK

p i https://m.edsoo.ru/ff0d3al6
peakmuit
3aK0H COXpaHEHHUS MacChl
16 BellecTB. XUMHYECKHUE bubmotera [JOK
Hl ) https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BrrunciieHus Koau4ecTBa,

17 MAaccChl BEIIeCTBA 10 bu6mmoreka [JOK
YPaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peakuun
Knaccudukarus XuMHUYECKUX

N bubmuoreka [JOK

18 peakuuii (coequHeHus,

https://m.edsoo.ru/ff0d3f34
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oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-

bubmmoreka [{OK

19 3 onenuct. O600mEeHHe
HHHIIOTEAHCT HUI e https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIis 3HAHUH
KonTtposnenast padora Nel mo
20 TeMe «BemecTBa bubmorexa HOK
https://m.edsoo.ru/ff0d4290
XUMHYECKUAC PEAKITHI)
Bo3sgyx — cMech razos.
21 Cocras Bo3ayxa. Kucnopon — bubmuorexa [JOK
3JIEMEHT M MTPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H
du3nYecKue ¥ XUMHUICCKHE
99 CBOMCTBA KUCIIOPOJia (peakIuu bubnuoreka [IOK
okucneHus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 oxcuaax
CriocoOslI motyueHust
23 KHCJIOpOJia B JabOpaToOpuu 1 bubnuoreka [JOK
MPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3 HeKT XUMHIECKOM
peaxiuu, IoHATHE O
24 TEPMOXUMHYECKOM YpPaBHEHUHU bubmmorexa [IOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUIECKHUX
peaxiusax
Tomnuso (HedTh, Yroab U
25 METaH) 32(1r ?3HeHyI:e BO3/yXa Bu6mmorexa LIOK
2P A%, https://m.edsoo.ru/ff0d4c4a
CHOCOOBI €ro Mpe0TBpAIlCHHUs
bub OK
26 [IpakTudeckas pabora Ne 3 mo nommoreka L{

https://m.edsoo.ru/ff0d4ae2
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teMe «llonyduenue u
coOupaHue KHCIOPoaa,
HU3yYEHHUE Er0 CBOMCTB)

Boaopon — aneMeHT u

27 MPOCTOE BEIIECTBO brbmmorexa LOK
p B ’ https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B npupone
du3nyeckne U XUMUYECKHE
28 CBOMCTBA BOJIOPO/Ia bubmorexa HOK
A0poZa. https://m.edsoo.ru/ff0d4dd0
[Ipumenenne Bogopoaa
29 IloHaTue 0 KUCIIOTaX U COJIIX bubmorexa OK
https://m.edsoo.ru/ff0d50d2
30 Croco0pI oTy4eHus1 BOJAOPOaa bubmuorexa [JOK
B JIabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckast pabota Ne 4 o
31 teme «Ilonyyenue u bubnuoreka [IOK
cobupaHue BOJ0Opoa, https://m.edsoo.ru/ff0d4f42
HU3yYECHHUE €ro CBONCTBY
39 MonspHbiii 00bEM Ta3oB. bubnnoreka [JOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béma,
KOJIMYECTBA BEIIeCTBA rasa Io bu6mmoreka [JOK
33
€ro U3BECTHOMY KOJINYECTBY https://m.edsoo.ru/ff0d55a0
BEI[ECTBA WK 00BEMY
Brruncienus 00EMOB ra3oB
34 10 YPaBHEHHUIO pEaKLMU Ha bubnuoreka [IOK
OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUM T'a30B
35 ®Ou3ndecKrue U XUMUYECKHE bu6nmoreka [JOK
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CBOMCTBA BOJEI

https://m.edsoo.ru/ff0d587a

CocraB ocHoBauuii. [loagarue

bubmmoreka [{OK

36
00 WHAMKATOpaX https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.
Hacebiiennbie u
37 HEHACHIIIICHHBIC PACTBOPHI bubmorera [JOK
p PBL https://m.edsoo.ru/ff0d5b40
MaccoBas /10J1s BellleCTBa B
pacTBope
[IpakTuueckas padora Ne 5 o
teMe «lIpuroroBnenue
38 ACTBOPOB C OIPeaeaEHHOMN bubmorera [JOK
P P N 13 https://m.edsoo.ru/ff0d5eba
MacCOBOM JoJeit
PacTBOPEHHOTO BEIIECTBA»
KonTtponbras padoTta Ne2 no
39 teme «Kucmopos. Bogopo bubmorexa IOK
POAL. BOROPOA: https://m.edsoo.ru/ff0d6342
Bona»
OKXCHuIBI: COCTaB,
40 Kiaccuukanus bubmmorexa [JOK
L, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue u Xxumu4eckue
41 CBOMCTBA KUCJIOTHBIX, bubmuoreka [JOK
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHHUSI: COCTaB,
42 KJ1accu(uKaus Bubmmorexa LIOK
e, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [Tonyuenue n xumnyeckue bubnuorexa [IOK

CBOMCTBa OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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KwucnoTsl: cocTas,

44 KJIaCCHU(UKAIUS bubmmorexa [JOK
L, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [Tonyyenue u xumMu4eckue bubnuorexa [JOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenuue):

46 HOMEHKJIaTypa, CII0COoObI bubnuoreka [JOK
MOJIy4YEHHS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6.

Pemenue sxkcriepuMeHTATBHBIX
47 3aga4 no teme «OCHOBHBIE bubmorexa [TOK
8 https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTraHUYECKUX
COEIUHEHUIN
I'eHeTnveckas CBSI3b MEXITY
48 KJIacCCaMH HEOPraHUYECKUX bubmorexa IOK
. p https://m.edsoo0.ru/00ad9a50
COCTMHEHU N

49 O0o00IIcHNE B CHCTEMAaTH3aLIHS bubnmuoreka [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
Kontponsnas padora Ne3 mo

50 Teme "OCHOBHBIE KJIACCHI bubmmorexa [JOK

o https://m.edsoo.ru/00ad9ela
HEOPraHMYECKHX COCTMHCHUI
IlepBrIe MONBITKH bubnuoreka [IOK

51 KJ1acCU(UKAIUN XUMHUYECKUX https://m.edsoo.ru/00ad9ffa Nrpa
sy1eMeHTOB. [loHATHE O "TICXD .U, Menneneena"
IpyInnax CXOAHbIX 3JIEMEHTOB https://xumuk.ru/igra_tm/

59 [lepuoanueckuii 3aKoH U bu6nmoreka [JOK

HepnonmquKaﬂ cucreMma

https://m.edsoo.ru/00ada52c¢
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XUMUYECKuX deMeHToB 1. Y.
Meneneera

53 Ilepuoanl, TPYIIIEI, IOATPYIIIEI bubmorera [JOK
PHOJIbL, TPYHIIRL, HOATPYL https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnuorexa [JOK
aTOMHBIX sifep. M30Tomnbl https://m.edsoo.ru/00ada342
C bubmmoreka [{OK
TPOEHUE AIIEKTPOHHBIX
https://m.edsoo.ru/00ada6bc
0007104€K aTOMOB 2JIEMEHTOB .
55 . CrpoeHure aTOMHBIX opOuTaneit
[Tepunoanueckoii cucremst /1. .
https://www.chemtube3d.com/orbitals-
. MenpgeneeBa d/
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA 10 ero MOJ0KEHUIO B bubmuoreka [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproandeckoro
57 3aKOHa JJIsl pa3BUTHS HAYKU U bubnuoreka [JOK
npaktuku. /1. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
YU€HBIH, TIeJIaror 1 rpakIaHuH
DIIEKTPOOTPHUIIATEILHOCTD
58 aTOMoll;) XI/Il\l;)HIIIleCKI/IX bubmorexa HOK
https://m.edsoo.ru/00adaab8
3JICMEHTOB
bubmuoreka [JOK
59 41
OHAAT XHMHACCKAT CBASD https://m.edsoo.ru/00adac34
50 KoBanenTHas nosnsipHas bubnuoreka [IOK
XHMHUYECKas CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas bubnuorexa [IOK
XHUMHYECKas CBS3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCICHUS bu6nmoreka [JOK
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https://m.edsoo.ru/00adae28

63 OKuCIUTENTHHO- 1 bubnuorexa [JOK
BOCCTAHOBHUTEJIbHBIE PEAKLIMHU https://m.edso0.ru/00adb076
64 Oxkucnurenu u 1 bubnuorexa [JOK
BOCCTAaHOBUTEIIN https://m.edso0.ru/00adb076
KonTtponsnas pabora Ne4 no
65 teMe «CTpoeHne atoma 1 bubnmorexa LHOK
p ) https://m.edso0.ru/00adb486
XHUMHYECKas CBA3L)
66 PesepBHblit ypok. O6001IeHNE 1 bubnuoreka [IOK
M CUCTEMAaTH3aIUs 3HaHUU https://m.edsoo.ru/00adb33c
67 PeseprubrIit ypok. O600meHNE 1 bu6moreka [IOK
M CUCTEMAaTH3aIis 3HaHUU https://m.edsoo.ru/00ad9cb2
68 PesepBubriit ypok. O600meHNE 1 bubnuoreka [IOK
M CUCTEMAaTH3aIns 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX 31eMeHToB /1. W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

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

4 Bunnl xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [IoHsTHE O TOMOT€HHBIX U 1 Bubmmorexa LIOK
PEAKIHIH. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6nmoreka [JOK
8 @®akTOpbl, BIUAIOIINE HA CKOPOCTh 1

XUMHUYECKOU PCaKun U MOJIOKCHUC

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

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 muccoranuu. CHibHBIE U cl1a0bie bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmorexa [JOK
¥p peakit https://m.edsoo.ru/00add448
12 [IpakTuueckas padora Nel. "Peakuuu
HOHHOTrO 0OMeHa"
XUMHUYECKUE CBOUCTBA KUCIOT U
13 OCHOBAHHUI1 B CBETE MPEICTABICHUN bubmmorexa [OK
pvﬂ https://m.edso0.ru/00add5d8
00 3JIEKTPOJIMTUUECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
14 IpEeNCTaBIEHUN 00 bubmorexa LOK
e . https://m.edso0.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT
15 [Tonsarue o ruaponse conen Eubmaorexa HOK
AP https://m.edsoo0.ru/00add9d4
16 O06o00IIeHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas paborta Ne 2.
17 «Perienue sxcnepuMeHTAIIBHBIX Eubmorexa OK
p https://m.edsoo.ru/00addbfa
3a1a9»
Kourponbsaas pabora Ne2 o teme
18 «3nellzr OHI/ITIf‘{eCKaH UCCOLINAIINA bubmnorexa [IOK
p g 1A https://m.edsoo.ru/00addecO
XUMUYECKUE pPeaKllii B pacTBOpax»
19 OO01as XxapakTepucTUKa raJloreHoOB. bubnmoreka [JOK

XHUMHYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

Xnoposojopoa. CossiHast KUCIIOTA,

bubmmoreka [{OK

20 XUMHYECKHE CBOMCTBA, IIOIyUCHUE,
v https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 3 o reme
21 «[Tomy4ueHne COJITHON KUCITOTHI bubmorexa HOK
YHCHpE 6077 ’ https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOWCTBY
Berurcnenus o ypaBHEHUSAM
22 XUMHYECKUX PEAKIIAI, €CIIN OUH U3 bubnmorexa LOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
23 OO6mrast XxapaKTepUCTUKA DJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUN CEPBI.
24 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO1, CTPOCHHUE, bubnuoreka [JOK
25 .
(bu3UYecKre 1 XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTA,
26 (M3UYeCKre U XMMHUYECKUE CBONCTBA. bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIIUH, JIeKAIIHNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
97 MIOJIy4EHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIel cpeibl COeAMHEHUSIMHU
cephl
28 Brruucnenue MmaccoBoii J0IM BEIXOJa bu6nmoreka [JOK
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IIPOJIyKTa peakuu

https://m.edsoo.ru/00adec8a

OO61rast xapaKTepUCTUKA SJIEMEHTOB
VA-rpymibl. A30T, paclipocTpaHeHHE

bubmmoreka [{OK

29
B IIpHUpoJe, (PU3NIecKue U https://m.edsoo.ru/00adeea6
XUMHUYECKUE CBOMCTBA
AmMuak, ero ¢usnueckue u
30 XUMUYECKHUE CBOMCTBA, MOTYYCHUE U bubmorexa HOK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padota Ne 4 o Teme
31 «[Tomyuenne amMmmuaka, U3ydeHHe ero bubamorexa [JOK
N e > I8YH https://m.edso0.ru/00adf180
CBOWCTBY
32 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX
33 oOpenuil. Xumuueckoe bubamorera LIOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroIIel cpeibl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa U
34 (1)00(%)0 pHa}I KI/ICJ'I((l))Ta (b(bI/II)?»I/I(‘I\Q:KI/Ie u bubmorexa HOK
p o https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonws3oBanue docdaToB B
35 KayecTBE MUHEPAJIbHBIX Y100pEHUH. bubnuoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpeabl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B
POZ, pacipoctp bubmuoreka [JOK
36 npupoje, puzndeckue u XUMHYECKHe

CBOICTBa

https://m.edsoo.ru/00adfd9c
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Yraepoa, pacipoCcTpaHEHHE B

37 npupoje, GU3NIecKne u XUMHUECKUE bubmorexa LIOK
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuppl yriaepoaa, ux pusudeckue u
38 XUMHYECKHE CBOHCTBA. bubmmoreka [{OK
DKOJIOTHYECKHE TPOOIJIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKCHIOM yriepoaa (1V)
39 VYroJibHAs KUCIOTA U €€ COJIn bubmorexa HOK
https://m.edso00.ru/00ae006¢
[IpakTnueckas padota Ne 5 o Teme
40 "[Tomyuenne yriekucioro rasa. bubnuoreka [IOK
KadectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
HOoH"
[lepBoHauanbHBIEC TOHATHS 00
41 OpraHUYEeCKHUX BEIIECTBAX KaK O bubmmorexa [OK
https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
42 Kpemuwuii u ero coenuHeHus Eubmaorexa HOK
https://m.edso00.ru/00ae080a
[Ipaktuueckas padota Ne 6. Permenue
43 IKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME bubnuoreka [JOK
«BaxHeine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS»
KonTtponsnas pabora Ne3 mo teme
44 «BaxxHeine HeMeTaIbl U UX bubmotera [JOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
45 3JIEMEHTOB — METaJJIOB. bubmuoreka [JOK

Merannuyeckas CBI3b U
MCTAJUIMYCCKAA KpUCTAJUTNYCCKAA

https://m.edsoo0.ru/00ae103e
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pemérka. Gu3nyeckre CBOMCTBA

METAJIOB
XHUMHYECKHE CBOMCTBA METAJLIOB.
46 DNEKTPOXUMUYECKUAN P bubmorexa [JOK
P . P https://m.edso0.ru/00ae1156
HaIpsHKEHUN METaJIOB
O61ue cnocoObl NOTy4YeHUS
mertauioB. Ciuiasel. Berauciienus mo
47 aBHEHUSIM XUMHWYECKHUX PEaAKIINU bubmorexa [JOK
P DEAKHIH, https://m.edso00.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COJICPIKHUT
MIPUMECH
48 ITousiTrie 0 KOPPO3HUU METAIOB bubmorexa HOK
pp https://m.edso0.ru/00ael1278
bu6mmoreka [IOK
49 [lenounbie MeTaib https://m.edso0.ru/00ael4b?2
50 OKcuapl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edso0.ru/00ael4b?2
Illenoyno3eMeNbHBIC METAJLIbI — bubnmuoreka [JOK
51 N .
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
52 Baxxueiiine coe qUHEHNUS KaIbIIHS Eubmaorexa HOK
a H https://m.edso0.ru/00ael5e8
53 O00011IeHNE U CUCTEMATH3ALMS
3HAHUH
JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
54
YCTpaHEHHUs https://m.edso00.ru/00ae1886
IIpakTtuyeckas padora Ne 7 o reme
55 "KEcTKOCTL BOALI U METOIBI €6 bubmorexa [IOK
" 8 A https://m.edso0.ru/00aelae8
yCTpaHEeHHs
56 AnmroMuH#i bu6nmoreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

https://m.edsoo.ru/00aelc64

57 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUIPOKCHIA ATTFOMUHUS https://m.edsoo.ru/00aelc64
58 Weeso bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
Oxcupl, THAPOKCHIBI U COJIH JKeJie3a bubnuorexa [JOK
59 (1) m xenesa (1) https://m.edsoo.ru/00ae35e6
60 O06o01enre U cucTeMaTu3arus
3HAHHUH
[IpakTueckas padota Ne 7. Pemenue
61 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubmuorexa [JOK
«Baxnenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHUYECKUX PeaKLUid, eCIu OJUH U3
62 peareHTOB JaH B M30BITKE WIIH bubnuoreka [JOK
COJICPXKUT IpUMecH. Berunciienns https://m.edsoo.ru/00ae1750
MacCcOBOM JIOJIM BBIXOJIa IPOAYKTA
peakuuu
63 O000I11IeHNE U CUCTEMATH3ALIMSI
3HAHUH
KounTtponsnas pabora Ne4 mo teme
64 «BaxHeume MeTaJlJIbl U UX
COCTMHEHUS»
65 BemectBa u matepuainsl B bu6mmoreka [JOK
MOBCEIHEBHOM JKU3HU YeJIOBEKA https://m.edso0.ru/00ae3f50
66 XUMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK

OKpYXarollen cpebl

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

67 Ponb xumuu B periennu 1 bubmuoreka [IOK
IKOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270
PesepBHeIit ypok. O600IICHNE 1 bubnuorexa [JOK

68 . 1
cucTeMaru3anus 3HaHUH https://m.edso0.ru/00ae0d0a
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AKiimoHepHoe 00IIECTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpnman @.I"., AkurionepHoe 00111€CTBO

«M3parenscTBO «IIpocBemieHue

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
HNunaktudeckue Mmarepuainsl o xumuu: 8 kiace. ®I'OC / O.1O. T'onvapyk.- M.:
NznarenscTBo "OK3amen", 2019. - 158, [2] c. (Cepus "YueOHO-METOIMUESCKUN

KOMILUIEKT")

NN PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://videouroki.net/

https://www.yaklass.ru/

https://padlet.com/

https://www.mindmeister.com/
https://www.sites.google.com/site/himulacom/rnaBHas -cTpaHuIa
https://www.youtube.com/channel/lUCRzZSz5JISfN6Bal164vqVCg
https://www.youtube.com/channel/UCJAMQ-4NL3UZX0W_nmjn4_w

https://chemege.ru/



https://foxford.ru/?utm_referrer=https://yandex.ru/
https://learningapps.org/
https://content.edsoo.ru/lab/subject/4/
https://studarium.ru/article/163
https://onlinetestpad.com/

https://myquiz.ru/
https://www.chemtube3d.com/orbitals-d/
https://xumuk.ru/igra_tm/

https://classroom.google.com/c/NjAyODIxMjgdMjU2?cjc=ov4pypp

https://sites.google.com/view/lilianaviktor/%D0%BA%D0%BE%D0%BF%D0%
B8%D0%BB%D0%BA%D0%B0-
%D1%81%D0%B5%D1%80%D0%B2%D0%B8%D1%81%D0%BE%D0%B2-

%D1%85%D0%BC






