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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJI€HA Ha OCHOBe TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCIIUTAHUS U C YUETOM KOHLEMIIMY MPENoIaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHHUTAHWUS M PA3BUTUS OOYUYAIONIUXCS CPEACTBAMH y4eOHOrO
nmpeamera, yCTaHABIIUBAET o0s3aTeIbHOE peIMETHOE coJiepKaHue,
npeayCMaTPpUBAET PACHpPECNICHHEe €ro Mo KjiaccaM U CTPYKTYpUPOBAaHHE IO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHM C  Y4ETOM  MEXIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpEeNeNIieT BO3MOXHOCTH TIpeaMeTa i
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poiib UrparoT (GpopmMuUpyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTrUr W 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHUS TIIOOATBHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOHM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KYITbTYphI IUIHOCTH, €€ 001el 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEM
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEJIHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHON JEeATEeIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSETCSI OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkK€eHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare eé
pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYarONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAepkaHHsl MPOTpaMMbl MO XUMHUHM C(HOPMHpPOBAHA HA OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKHUX IMPEICTABICHUM
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 DIEKTPOIUTHYECKOW JTUCCOIMAIlMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpYyromMy, BBHINONHASA (DYHKIUM OOBSICHEHUS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IMOJIYYEHHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MIPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHUIO U
MeTOoJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU NPOUCXOAUT C IPHUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 knmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTU YEJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, fA3blKa HayKH, B



MpPUOOIIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TPH HW3YYCHUU BEIIECTB W
XUMHYECKUX peaKiuii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSTENbHOCTH, OCBOEHUHU MpaBuil Oe30macHoro oOpalieHus ¢ BellecTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKUe 1eJd, KaK:

— (OpMHpOBAaHHE MHTEIUIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATHIO PEIICHHH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HamnpaBlI€HHOCTh OOyYEeHHMs Ha CHUCTEMaTHYecKoe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHre yClIOBUM, CIIOCOOCTBYIOMINX MPUOOPETEHUIO 00YHaAIOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM MEATETLHOCTH, IMO3HAHUS W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3IUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAaIOIEr0o MUpa, HCMOJb3Yysd 3HAHUS U OMbBIT, MOJYYCHHbIE MPU H3YUYCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZOBOU JAEATEIBHOCTH;

— ¢opMupoBaHue y O0OyYalOlmUMXCS TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS ITEHHOCTH XHMHYECKHUX 3HAHUU [JI1 BBIPAOOTKHA OSKOJIOTUYECKH
1EeJIeCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESATENIBHOCTH B IEIAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHUS OOIIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUis M HAMPaBICHHOCTH JATbHEHUIIETO
00yJeHUSI.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHs] XMMHH Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusl, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. PuU3MUECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

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

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHOcuTeNnbpHAs MOJICKYJISIpHAs Macca. MaccoBas 10151 XUMHUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemectBa. Mosnb. Momnsipaas macca. B3anmocBsi3b Koau4ecTBa,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COSTUHECHUM.

@u3NUecKne U XMMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKINi (COeAMHEHMS, Pa3JI0KEHHUs, 3aMEIIeHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu |
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHE
¢usznuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAacTHUPaHHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAlUsd BOJbl) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KICIOTOW) SIBJICHUHN, HaOII0JCHUE U
OMMCaHUE TMPU3HAKOB MPOTEKAHMS XUMUUYECKUX pEaKUMil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHUEe THIPOKCUAA
mean (I1) mpu HarpeBaHuM, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOoBaHUE,
BBITITAPUBAHUE, JUCTUIUISLUSA, XpoMaTorpadusi, MPoOBEJECHNE OYUCTKU MOBAPEHHON
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJENIeH MOJIEKY
(1apocTep>KHEBBIX ).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopoa — 3JI€MEHT M MPOCTOE
BellecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue xucinopona. CrnocoOsl



MOJIyYeHUsT KUCIOpoJa B JabopaTopuud U MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — alIoTponHas MOoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHJIOTEPMHUYECKHE pEaKUMH. TOIIMBO: Yroib M MeETaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

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

dusznyeckue CBOMCTBA BOABL. Bojga kak pacTBoputTenb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B MpHpOJie U B KU3HU yesioBeka. KpyroBopoT BO/bI B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa M OYMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcumoB. @Du3WyeckMe U XUMUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. HomeHnknarypa kucior. Ousndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psan aktuBHocTh MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomydenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOJa B BO3AYyXe, MOJYUECHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHE C oOpas3laMu OKCHIAOB U
ONMMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpaHHWE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCIOJIb30BAHUE BUIEOMATEPHUAIOB), HaOMIOAEHUE O0pa3lOB BELIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAHHE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(maTpueM ©  KajgblMeM) (BO3MOXXKHO HCIIOJIB30BaHHUE BHIEOMATEPHAIIOB),



UCClieIOBaHUE OOpa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METaJIaMH, PEaKIUN HEeUTpaau3aluu, MOJIyYEeHHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METaljla JAPYTMM U3 PacTBOpPA COJIA, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/lad no TeMe «BakHelnne KIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KiIacCCU(DUKAIMM XUMUUYECKUX dJeMeHTOB. [loHsiTHe O
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U MIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yroT aM(pOTepHbIE OKCHIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepunonnueckoit cucrtembl xumuueckux 3neMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. PU3NYECKHII CMBICI NOPSAKOBOTO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Ctpoenne atomoB. CocTtaB aTOMHBIX sjiep. M3oronbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
ITepuonnueckoit cucremsl [[. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB Il pa3BUTHS Hayku W npaktuku. JI. M. MenaeneeB — y4y€HbIA U
IPaKJIaHHH.

Xumnueckass cBsizb. KoBaneHTHass (MOJIApHAasT YW HENOJIAPHAs) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

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

Xumuueckuit IKCnepumenm:

U3y4YCHHE OOpa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aWMOICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpPAMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK U TOHSATHUM, SIBIASIOIINXCS CUCTEMHBIMH JIJIsI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSATHSI: HAYYHBIM (aKT, TUIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KiIaccupuKalusa, MNepPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKHUI 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, 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 H3MEHEHHHU CBOWCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX TNEPUONOB, Kalus, KaJIbIUi U HX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKHU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATYpa HEOPTraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukarms XuMUYeCKUX peakIuii Mo pa3IudHbIM MpU3HaKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETIEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Torsitue 0 ckopocTH xuUMHUYecKol peakinuu. [loHsTHe 00 OOpPaTHUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [IoHATHe 0 TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTHEe 0 XUMHUEeCKOM paBHOBecUU. DaAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

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



OKHUCJIUTENbHO--BOCCTAHOBUTEIBHBIX PEAKUUA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIUN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MpOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIE YpaBHEHMS peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMW U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUoB (rpadura u anMasa), CIOKHBIX BEIECTB
(x;mopua HaTpuUs), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUH
OT BO3JEHUCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AICKTPOIPOBOJIHOCTH
pacTBOpPOB BENIECTB, IMpollecca JIUCCOIMALMM KHUCIOT, IIEeJIoYe U coJsei
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKAHUS  peakiuii  HOHHOro  oOMEeHa
(o6pa3oBaHue ocajka, BbIJIEJIEHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ IPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUU
(ropeHue, peakuuu pasjoKeHHs, COSIUHEHUS), pACllO3HABAHNE HEOPTaHUYECKHUX
BCIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKUM HAa  HWOHBI, peEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puamyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOoreHoB. XHMHUYECKHE CBOMCTBA Ha IMPUMEPE  XJIOpa
(B3auMozeiiCTBUE € METaJJIaMH, HEMETaUlaMH, IIeJo4aMu). XJIOPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OpraHM3M 4YeJIOBeKa. BakHeumume XJIopuapl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIINK KHCIOPOaa
U cepbl. XuMHUYeCKue cBoMcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (Ppu3ndecKkue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kuciora, (¢U3MUYECKHE ¢ XHUMHUYECKHE CBOMcTBa (00muMe Kak
MpeACTaBUTEN KJlacca KHUCIOT M crenuduueckue). XHUMUYECKHE PEaKIluy,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYYEHUS CEPHOM KHUCIOTBHI.
[Tpumenenune cepHoil KUCAOThI. COJIM CEpHOUM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapaktepuctuka 3iaemMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, paclpoCTpaHEHUE B NPUPOJE,
dbuznyeckue u XumMuieckue cBoiictea. KpyroBopor azora B npupojae. AMMHUAK, €ro
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MOoJydyeHue U npuMmeHenue. Coyin aMMOHUS,
ux (pU3nyYecKre U XMMUYECKUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHHUsI. A30THas KHCJIOTa, €€ mojiyueHue, GU3UYECKHe U XUMUUYECKHUe
cBoiicTBa (0OIlIME Kak MpeACTaBUTENs KJacca KHUCIOT U crneuuduyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMSI B KadeCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/Ayxa, IMOYBBI W BoAo&éMoOB). docdop,
ajutoTporHbie Mogudukanmu QGocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapaktepuctuka 3mnemMeHToB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTEMEHU  OKHUCJICHUS.  YIIepoja,  aUIOTPOIHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriepoaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHUEe MpPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r100ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONU, UX (PU3MUecKue U XUMHUUYECKHEe CBOMCTBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriepoaa (MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJ, TJIULEPHUH, YKCYCHas! KUCJIO0TA).
[IpupoaHbie HWCTOYHHKK YTIEBOAOPOAOB (yroyib, TMPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OC€H3MH), UX POJIb B OBITY W MPOMBIIICHHOCTH.
[TonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OeNKax, yraeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyueckue U XUMHUUECKHE CBOICTBA, MOJYy4YCHUE U
npumenenne. CoenuHeHus: KpeMHusi B mpupoje. OOuue mnpeactaBieHus o0
okcuse kpemuus (1V) u kpemaueBoit kuciore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIUIEHHOCTH. BakHellue CTpouTEeIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

u3ydeHrne oOpasIoB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3laMu XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl © €€  coeAUMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOUM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakinu Ha Ccyabhar-
WOH W HaOJIOJcHUE TpU3HAKa €€ MpOTeKaHWs, O3HAKOMJIEHHE C (PU3MUEeCKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHUA U (ochaT-uOH U HU3yUYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YyUYEHHE Mozenein
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aicopOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE U M3YyUYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAYECTBEHHBIX peakluii Ha KapOoHAT M
CWIMKAT-UOHBl W HW3yYE€HHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3a7a4 1o teMe «BaxHenmme HeMeTaaIbl U UX COCAUHEHUS».

MeTanibl M UX COeITMHEHUS

OO0mast XxapakTEPUCTUKA XUMHYECKUX SJIEMEHTOB — METAJUIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKasi ~ KpUCTANIMYEcKass  pemérka.  DIEKTPOXUMHUYECKUUA  psif
HarnpsbkeHu metaninoB. Ou3nueckue U XMMHUYECKUE CBOMCTBA MeTaiioB. O0mue
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIIEHHOCTH.

[[lenounble MeTawibl: noJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJICHUE B IMPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u



TUAPOKCHUABI HATpusg MW Kanus. [IpumMeHeHue MIeNOYHBIX METaljJo0B M UX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHtoB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmue coequHeHUss Kalblus (OKCHUJ, THIPOKCHI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AM(OTEpHbIE CBOMCTBA OKCHIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C oOOpa3llaMd METAJUIOB M CIUIABOB, HX (HU3MYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YJIbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJapllusi W HAaTpus C BOAOH (BO3MOXKHO WHCIIOJIB30BAaHHUE BHJIEOMATEPHUATIOB),
UCCJIEJOBAaHNUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS Kelie3a B KUCIOPOJE
(BO3MOKHO  HCMOJB30BAaHUE  BUJAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U OMKCAHKE MPOILECCOB OKPAIMBAHHUS
IUITAMEHW HMOHAMM HATpus, Kaiuusg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(DOTEPHBIX CBONCTB THAPOKCHU/IA ATIOMUHHMS
Y THIPOKCHUJA LIMHKA, PEIICHUE YKCIIEPUMEHTAJIBbHBIX 3a]a4 110 TeMe «BakHeuune
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpY’Kawlled cpeabl (MpefenbHas JOomycTUMAas
KOHIIeHTpaius Beulects, nainee — [1JIK). Ponp xumMuu B perieHnn 3K0JIOrM4ecKux
npoOJieM.

Xumuueckuii IKCnepumenm:

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

Mexcnpeomemmnuwie ceasu



Peanuzanusa MeXnpeIMEeTHBIX CBsI3ed MpU M3YyYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHSATHUM, SIBIASIOIINXCS CUCTEMHBIMH JIJIsI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHATHS: HAay4YHBIM (DakT, Tumores3a, 3aKoH,
TEOpHs, aHajdu3, CHHTE3, KilacCuUKalus, TNEPUOJIUYHOCTb, HAOIIOJACHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAAUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsij, MPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TeEI0, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAILIIMYECKas
peméTka, criaBbl, (U3UYECKUE BEIMYHMHBI, €IUHMIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHhI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, npixanue, Owocdepa, dKOCUCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOIAeMBbIE, 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
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €AUHCTBE Y4YeOHOW U
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJACHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMANIU3ALIUYA O0yUarOIITUXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
U HAaydyHOMY HAcCJeJHuI0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIEIOBATEIbCKON, TBOPYECKOM MW JIPyTMX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3J]aHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINA B TIpOllecC€ OTOM y4eOHOU NeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE MW TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEICTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE M XMMHWYECKOW PEaKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIIOLINE
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHWHBI MHpA, TPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOM CPeIoi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C Y4yeOHBIMU TEKCTaMH, CIPABOYHOMU



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTU U YPOBHS OOy4YEHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHUE IIEHHOCTH KHW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBI 00pa3 >KW3HU, OCO3HAHUE IOCIEJICTBHU U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aIKOTOJIsI, HAPKOTUKOB, KYpEHUs),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPyAYy M pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
UHAUBUAYATBHON TPACKTOPHUH MPOIOJKEHUS 00pa30BaHUs C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEIHON Mpo¢deCcCUOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CyIeCTBOBAaHUS, MIOHUMaHUE [IEHHOCTU 3/I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
MpaBuiI 0€30MaCHOTO MTOBEJCHUS TP paboTe C BEIIECTBAMH, & TAK)KE B CUTYAIUsX,
YTPOKAIOIINX 310POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTel UX PEILICHHs] MOCPEICTBOM METOJIOB XUMUHU,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B TTO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsI MUPOBO33PEHUSI OOIICHAy4YHbIE TOHATUA (3aKOH, TeEOopHs,
MPUHIIKII, TUTIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYToe.), KOTOPhIE
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOUM KapTHUHE MUpa, U YHUBEpCAIbHbIEC YueOHbIE NEHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0O€CneuynBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3zoBble JJornyeckue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 0O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUI, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJIBI M 3aKITFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
IpeoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIETbHBIE MPEJCTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XMMHUYecKass ¢opMyla MU YypaBHEHHUE
XUMHYECKOW peakiMu — MPHU PElIeHUH Yy4eOHO-TT03HABATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEJIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJISITE  OOIME  3aKOHOMEPHOCTH, MPHUYMHHO-CJIEICTBEHHBIE CBSI3H U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHWA, a TaKkKe B KA4eCTBE OCHOBBI IS (POPMUPOBAHHUS THUIIOTE3Bl IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUCHHUYECKHX OJKCIMEPUMEHTOB, YyMEHHE HaOII0gaTh 3a XOJOM MpoIiecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pE3yJIbTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POpPM MpEe/ICTaBICHUS, MOTYyYaeMyl0 U3 pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAECPKAHUS, CIPABOYHBIC
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX [JIsl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  MCMOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTHUMANIbHYIO (DOpMyY MpeAcTaBlIeHUs] UHPOpMALUU U
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MIPE/TIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  ITO3HABATEIHHOM
JESTENbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JesiaTh MPe3eHTAIUIO
PE3YJIHTATOB BBIMIOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OTbITA,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyxJeHns, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpeneleHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryiasiTuBHbIC YHHUBepPCAJIbHbIE yYeOHbIE NeCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYLIECTBIISITh, KOHTPOJIMPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
MIO3HABATEIBHBIX 3a/1a4, CAaMOCTOSATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUU C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJbTATOB MO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIJICJIAIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENBHOCTA MO  MOJYYCHUIO HOBOTO  3HAaHWS, €ro HHTEPIpPETAlNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCJIMHECHUSA, PEAKUMH PA3JIOKEHUS, PEAKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, 9K30- ¥ SHJIOTEPMUUYECKHUE PEaKlMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHAs KOBAaJEHTHAs CBS3b,
WOHHAasl CBS3b, MOH, KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJisI BELIECTBA
(MpolieHTHAs! KOHIIEHTPAIIKsI) 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 ONpENENSATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMymnaMm, BHI XHUMHYECKOW CBsI3W (KOBaJICHTHAss W HWOHHAs) B
HEOPraHUYECKUX COCIUHECHUSAX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX MOJIOKEeHUsA B llepmommueckoit cucreme,
3aKOHOB COXPAHEHHS MAcChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIAPHOTO YUYE€HHUsI, 3aKOHa ABOTaapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIN4aTh IMOHITUSA «TJIABHAA
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIlIMEe MEPHUOJIbl, COOTHOCUTh OOO3HAUYCHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osiaementos . .
MengeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCIO 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIIMPOBATh XUMUYECKHE 3JIEMEHTBI, HEOPraHUYECKUE BEIECTBA,
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
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPDHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJII0 XMMHUYECKOro 3JeMeHTa 1o ¢opMyIe
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliy MBICIUTEIIBHON JESATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTU3allfio, KIacCU(UKaIINIO,
BBISIBICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
No3HaHUsI — HaOo/IeHne, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  IpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  MOCylIod U
1abopaTopHBIM 00OpyAOBaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEMmIECTB (BOJOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OIPEACIEHHON MacCOBOM JI0OJIEW PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoHy o0yuenus B 9 kij1acce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKphpIBaThb CMBICJI OCHOBHBIX XHUMHYECKHX TIIOHSATHWA: XUMHYECKHUI
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMUYECKasi peakiusi, XUMUYECKasi CBs3b, TEIJIOBOM 3 PeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJEKTPOJIUTHYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
MeTaJUIM4ecKasi), KpUCTaUIMYecKas peumi€Tka, KOppo3us METalljIoB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKuuu, MOPEAeIbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHHUI XUMUUYECKUX PEAKIIUN;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJIacCy COEIUHEHUN 1Mo ¢opMyrnaMm, BUJ XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUSX, 3aps]l MOHA M0 XUMHUYECKOU (hopMmyIie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKUCHIBATH M XapaKTepHU30BaTh
TabnuuHyo dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX 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 ~ XapaKTEPUCTUKAMU  CTPOCHHMSI  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 MEPUOJ0B U TJIABHBIX MOATPYII C YYETOM CTPOCHUS 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) OOmMEe W CHenuUUECKHe XUMUYECKUE
CBOMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKAasi OMUCAHUE
NpUMEpaMUd MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
TIOCPEICTBOM COCTaBJICHHS DJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX IMPEBPAIICHUA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJieMeHTa 1o (opmyre
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHBIM O0OpYIOBAaHUEM, a TakKe IMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSMH IO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

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

NPUMEHSITh OCHOBHBIC OTEPAIlMi MBICIIUTEIFHON ACSTEIBHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHUCTEMATU3allUI0, BBISBICHHUE
IPUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0/IeHNe, U3MEpPEHUE, MOJICIUPOBAHHUE, SKCICPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIIACC
KoaundecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbBIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusa — BakHas 00J1acThb brbmorexa LHOK
https://m.edsoo.ru/7f41837c
€CTECTBO3HAHUS U - .
1.1 N 5 2 https://uchi.ru/teachers/lIk/main
HpaKTI/ILIeCKOI/I ACATCIBbHOCTHU httDS'//WWW vaklass ru/
HenoseKa https://foxford.ru/wiki
bu6mmoreka [IOK
B https://m.edsoo.ru/7f41837c
€I[eCTBA U XUMHUUYECKHE - .
1.2 AL 15 1 https://uchi.ru/teachers/Ik/main
peakdl https://www.yaklass.ru/
https://foxford.ru/wiki
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
bubnuoreka [JOK
Bosayx. Kucnopox, TomsTae https://m.edsoo.ru/7f41837c
2.1 5 ' ’ 6 https://uchi.ru/teachers/lk/main
00 oKcHax https://www.yaklass.ru/
https://foxford.ru/wiki
bu6mmoreka [JOK
B https://m.edsoo.ru/7f41837c
onopona.Ilonsarue o kucnorax ) )
2.2 8 1 https://uchi.ru/teachers/Ik/main

n COJIIX

https://www.yaklass.ru/

https://foxford.ru/wiki



https://m.edsoo.ru/7f41837c
https://uchi.ru/teachers/lk/main
https://www.yaklass.ru/
https://foxford.ru/wiki
https://m.edsoo.ru/7f41837c
https://uchi.ru/teachers/lk/main
https://www.yaklass.ru/
https://foxford.ru/wiki
https://m.edsoo.ru/7f41837c
https://uchi.ru/teachers/lk/main
https://www.yaklass.ru/
https://foxford.ru/wiki
https://m.edsoo.ru/7f41837c
https://uchi.ru/teachers/lk/main
https://www.yaklass.ru/
https://foxford.ru/wiki

Bona. PactBopsl. [lonsarue 06

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

2.3 5 https://uchi.ru/teachers/Ik/main
OCHOBAHUAX
https://www.yaklass.ru/
https://foxford.ru/wiki
bubmmoreka [{OK
OCHOBHBIE KIACCHI https://m.edsoo.ru/7f41837c
2.4 B pryu— 11 https://uchi.ru/teachers/Ik/main
https://www.yaklass.ru/
https://foxford.ru/wiki
Hroro mo pazueny 30

Paznea 3. Ilepuoanuecknii 3axkoH u Ilepuoanueckas cucrema xumnueckux 3jaemMeHToB /. M. MenaeneeBa. CTpoenne aroMoB.

XumMuueckasi cBsi3zb. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE Pe€aknumn

[Tepuonnueckuii 3aKOH U
[Tepronnueckas cucrema

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

3.1 XUMHUYECKUX AnemMeHToB Jl. U. 7 https://uchi.ru/teachers/Ik/main
Mennene-eBa. CTpoeHue https://www.yaklass.ru/
aToMma https://foxford.ru/wiki

bu6mmoreka [JOK
XHUMHUYECKas CBA3b. https://m.edsoo.ru/7f41837c
3.2 OKUCIUTEIILHO- 8 https://uchi.ru/teachers/Ik/main
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://www.yaklass.ru/
https://foxford.ru/wiki
bu6mmoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMmsa 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://uchi.ru/teachers/lk/main
https://www.yaklass.ru/
https://foxford.ru/wiki
https://m.edsoo.ru/7f41837c
https://uchi.ru/teachers/lk/main
https://www.yaklass.ru/
https://foxford.ru/wiki
https://m.edsoo.ru/7f41837c
https://uchi.ru/teachers/lk/main
https://www.yaklass.ru/
https://foxford.ru/wiki
https://m.edsoo.ru/7f41837c
https://uchi.ru/teachers/lk/main
https://www.yaklass.ru/
https://foxford.ru/wiki
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9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
bubmmoreka [IOK
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 https://m.edso0.ru/7f41a636
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://www.yaklass.ru
https://foxford.ru/wiki
bu6moreka [IOK
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 https://m.edso00.ru/7f41a636
' peakuui https://www.yaklass.ru
https://foxford.ru/wiki
bu6mmoreka [IOK
13 DJIEKTPOJIMTUYECKAS AUCCOIUALIMS. 8 1 1 https://m.edso0.ru/7f41a636
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://www.yaklass.ru
https://foxford.ru/wiki
Utoro no pazneny 17
Pa3pen 2. Hemerasiibl 1 UX COeUHEHU S
bubnuoreka [JOK
51 OO1as XxapakTepUCTUKA XUMUYECKHIX 4 1 https://m.eds00.ru/7f41a636
' anemeHToB VIIA-rpynmnsl. [anorens https://www.yaklass.ru
https://foxford.ru/wiki
bu6mmoreka [JOK
OO1as XxapakTepUCTUKA XUMUYECKHIX httoss/im. ed E11636
2.2 aneMeHToB VA-rpymnmsl. A30T, pocdop u ux 7 1 RS- €2500. a

COCAMHCHUA

https://www.yaklass.ru
https://foxford.ru/wiki



https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/
https://foxford.ru/wiki
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/
https://foxford.ru/wiki
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/
https://foxford.ru/wiki
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/
https://foxford.ru/wiki
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/
https://foxford.ru/wiki

OO01mas XxapaKTepUCTUKA XUMUIECKIX

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

2.3 anemeHToB VIA-Tpynmsl. Cepa u eé 6 httos://www.yvaklass.ru
COCMHCHHA https://foxford.ru/wiki
bu6mmoreka [{OK
OO61ast XxapakTepuCTUKAa XUMHUYECKUX
24 o1eMEHTOB IV A-rpVIIEL. YITeDoml i 8 https://m.edsoo.ru/7f41a636
' . PYIHEL poA https://www.yaklass.ru
KPEMHHH H HX COCAMHCHHA https://foxford.ru/wiki
Wroro mo pazueny 25
Pa3zpen 3. Merajiibl 1 UX COeUHEHUS
bu6moreka [IOK
31 OB1LHE CBOHCTEA METAIIOB 4 https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/
https://foxford.ru/wiki
. bu6mmoreka [IOK
3.2 Baxkneime MeTaJUIbl 1 UX COETUHEHUS 16 httos://m.edsoo.ru/ 7412636
Hroro mo pazaeny 20
Pasznen 4. Xumusi v oOKpy:Kaomas cpeia
bubnuoreka [JOK
https://m.edsoo0.ru/7f41a636
4.1 Bemecta 1 MmaTepuaibl B )KM3HU YEJIOBEKa 3
https://www.yaklass.ru/
https://foxford.ru/wiki
Utoro mo pazneny 3
PesepBHOE BpeMmsa 3 Eubmiorexa TOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/
https://foxford.ru/wiki
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/
https://foxford.ru/wiki
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/
https://foxford.ru/wiki
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://foxford.ru/wiki
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KounyecTBo yacoB
Ne DJIeKTpOHHbIe HH(poBbIe
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
bu6mmoreka [IOK
1 [Ipeamer xumun. Poisib Xumuu B KU3HH 1 https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BelecTna https://uchi.ru/modern-subjects/high-
school/chemistry/courses/1?grade=8
2 [TonsaTre 0 MeTO1aX MO3HAHUS B XUMUU 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBuma
paboTHl B TaOOPATOPUH U TIPUEMBI bubnuoreka [JOK
3 1 1
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bubnmuorexa [JOK
4 . 1
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYUCTKH 1 1 bubmmorexa [IOK
. pHMEp https://m.edsoo.ru/ff0d28c8
TTOBAPEHHOM COJIN )»
bubnuoreka [JOK
6 ATOMEI H MOTICKYJIbI L https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IIpoCThIE H CIIOKHbIE BEIIeCTBa 1 https://m.edsoo.ru/ff0d2a6¢
P https://uchi.ru/modern-subjects/high-
school/chemistry/courses/3?grade=8



https://m.edsoo.ru/ff0d210c
https://uchi.ru/modern-subjects/high-school/chemistry/courses/1?grade=8
https://uchi.ru/modern-subjects/high-school/chemistry/courses/1?grade=8
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://uchi.ru/modern-subjects/high-school/chemistry/courses/3?grade=8
https://uchi.ru/modern-subjects/high-school/chemistry/courses/3?grade=8

bubmuoreka [JOK

9 A -
TOMHO-MOJICKYJIIPHOE YYCHUE https://m.edsoo.ru/ff0d2d50
3 bubmmoreka [{OK
aKOH IIOCTOSIHCTBA COCTaBa BEIIICCTB.
10 Xumnueckas popmyina. BareHTHOCTD itps://m.edsoa.ru/td2eae
yaa. https://uchi.ru/modern-subjects/high-
ATOMOB XUMITHCCKHX IICMCHTOB school/chemistry/courses/4?grade=8
11 OTHOCHUTENBHAS aTOMHAsT Macca. bubnuoreka [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOTO 3JIeMEHTa B bubmmoreka [{OK
COeqUHEHNH https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo BemectBa. Mousib. Mosisipaast bubmuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SBIICHUS. bubmuorexa [JOK
XuMuUecKasi peakius https://m.edsoo.ru/ff0d37fa
bu6mmoreka [IOK
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS https://m.edsoo.ru/ff0d3al6
XUMHUUYECKUX PeaKInil https://uchi.ru/modern-subjects/high-
school/chemistry/courses/5?grade=8
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnnoreka [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
bubnuoreka [JOK
BAIYHCICHHS KOTHIECTRA, MACCH] https://uch|.rg/modern—subwcts/hlqh—
17 BeIECTBA 110 VPABHEHISM XHMIYECKIX school/chemistry/courses/13?grade=8
. P https://m.edsoo.ru/ff0d5708
peakimm https://uchi.ru/modern-subjects/high-
school/chemistry/courses/11?grade=8
Knaccudukanus XuMHYECKHX peaKIui
uaka peaitt bubmuoreka [JOK
18 (coenuHeHwMs, pa3IoKeHHs, 3aMEICHUS,

obMeHa)

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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M. B. JIoMOHOCOB — y4€HBIN-

bubmuoreka [JOK
19 sHIMKIIONEeTUuCcT. O000IIeH e
HHHIIOTEAHCT Hf e https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH

20 KonTtposnsHas padota Nel mo Teme bubmoreka [IOK
«BeniecTBa 1 XMMUYECKHE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Boznyx — cmech razoB. CocTaB Bo3ayxa.

21 Kncnzxo — DJIEMEHT U IPOCTOE a bubmorexa HOK

poat p https://m.edsoo.ru/ff0d448e
BemiecTBo. O30H
® . bu6moreka [IOK
M3UYECKUE U XUMHUECKHE CBOMCTBA
29 KHCIOPOJA (PEaKIIHH OKHCICHHUS https://m.edsoo.ru/ff0d4614
P Hp 5 ’ https://uchi.ru/modern-subjects/high-
ropenue). Ilonsmne 06 oxcnax school/chemistry/courses/7?grade=8
CriocoOpl MOTy4eHHST KUCITIOPOa B
23 J1a00paTOPHUH U MPOMBIIIJIEHHOCTH bubmorexa IOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoit 3 pexT XuMUIeCcKoi peakiumu,

24 MOHSTHE O TEPMOXUMHUYECKOM bubnuoreka [JOK
YPaBHEHUH, 3K30- U IHAOTEPMHUYECKHUX https://m.edsoo.ru/ff0d4790
peaKImsIX
TormumBo (HeTh, Yyroab U METaH).

25 3ar HSHSIEI/qu];OB . a, CIIOCOOBI zzro bubmotera [JOK

P Y%, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILICHUS
[IpakTnueckas paborta Ne 3 mo Teme
26 «[Tomyuenue u coOMpaHue KUCIOPOaa bubmorexa HOK
ya . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHUE ero CBOMCTBY

97 Bonopon — aneMeHT u npocroe bubnuoreka [IOK
BelecTBo. HaxoxieHue B nmpupoje https://m.edsoo.ru/ff0d4dd0

08 duznyecKre 1 XMMUYECKHUe CBOMCTBA bubmuoreka [JOK

BoJiopoAa. IIpumenenune Bogopoaa

https://m.edsoo.ru/ff0d4dd0
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bubmuoreka [JOK
https://uchi.ru/modern-subjects/high-
school/chemistry/courses/9?grade=8

2 I1
9 OHATHE O KHCTOTaX 1 COILIX https://m.edsoo.ru/ff0d50d2
https://uchi.ru/modern-subjects/high-
school/chemistry/courses/8?grade=8
30 Crioco0pl mosty4eHust BOJ0poaa B bubnuorexa [JOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
[IpaxTueckas padota Ne 4 o Teme
31 «[TonmyueHnue u coOupaHue BOJIOPOIa bubmorera [JOK
yi - p posa, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
32 MousipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOIHYECTBA
33 BCIIICCTBA ra3a I0 €ro N3BECTHOM bubmorera [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brrunciaenust 006M0B ra3oB MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa [JOK
yP . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIIEHHUI ra30B
35 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
bubnuoreka [JOK
36 Cocras ocuoBanuii. [Tousarue 00 https://m.edsoo.ru/ff0d59e2
WHJIMKATOpax https://uchi.ru/modern-subjects/high-
school/chemistry/courses/10?grade=8
B bu6mmoreka [JOK
0J1a KaK pacTBOpuTeNb. HackileHHbie u
https://m.edsoo.ru/ffod5b40
37 HEHACBIIIIEHHBIE PACTBOPHL. MaccoBast

A0JI1 BEIIECTBA B paCTBOPEC

https://uchi.ru/modern-subjects/high-
school/chemistry/courses/15?grade=8
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[Ipaktuyeckas padora Ne5
«IIpuroroBneHue pacTBOpPOB ¢

bubmuoreka [JOK

38 ONpeAENEHHON MAacCOBOM 10EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTtposnsHas padota Ne2 mo teme bubmoreka [IOK
«Kucnmopoa. Bonopoa. Boma» https://m.edso0.ru/ff0d6342

40 Oxkcuapl: cocTaB, Kiaccudukaus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XuMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa OK

https://m.edsoo.ru/ff0d664e

OKCHJIOB

42 OcHoBaHMsI: COCTaB, KIacCUpUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tosnydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, knaccudukanms, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonydenune u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2

46 Conu (cpenHue): HOMEHKJIATypa, COCOObI bubnnoreka [JOK
MOJY4YEeHUs, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas paborta Ne 6. Pemenue

47 SKCIIEPUMEHTAJIbHBIX 33Ja4 110 TeEME bubnunoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHUIN»

48 I'eneTnueckas CBsI3b MEXKIY KilacCaMU bubnmoreka [JOK
HEOPraHWYECKUX COCMHEHUN https://m.edsoo.ru/00ad9a50

49 O06o01IeHre U cucTeMaTr3amusa 3HaHUHA bubmuoreka [JOK



https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/00ad9cbh2

KonTtponsHas padota Ne3 mo Teme

bubmmoreka [{OK

50 "OCHOBHBIE KJIACCHI HEOPraHMUECKUX
. P https://m.edsoo.ru/00ad9ela
COEIMHEHUN
[TepBbIe MOTBITKA KIIACCH(PUKAITUU
51 XUMHYECKUX dieMeHTOB. IloHnsaTue o bubmmorexa [TOK
’ https://m.edsoo.ru/00ad9ffa
Tpynnax CXOJHBIX JIEMEHTOB
n . bubmmoreka [{OK
epuoanueckuii 3akoH u [lepuoanueckas
https://m.edsoo.ru/00ada52c
52 crucTeMa XuMHU4YecKux 3jeMeHToB JI. U. i i .
M https://uchi.ru/modern-subjects/high-
CHICTICCBA school/chemistry/courses/2?grade=8
53 TTepuoapl, TPYIIIbL, ITOATPYIIIIBI bubmorexa LOK
PHOJIBL, TPYIHIBL, TOATPYI https://m.edsoo.ru/00ada52c
Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [IOK
54
anep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
55 aToMOB 2J1eMeHTOB Ileproanueckoii bubmorexa [JOK
proa https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XMMUYECKOTO 2JIEMEHTA
56 [0 €TrO0 I0JIOXKEeHUI0 B [leproauueckoii Eubmaorexa HOK
pHOA https://m.edsoo.ru/00ada824
cucteme 1. 1. MenaeneeBa
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BuTUA Hayku U npaktukuy. /1. 1. bubnnoreka [JOK
MenneneeB — y4€HBIN, IIEIAroT U https://m.edso0.ru/00ada96e
rpakJIaHUH
58 DNEeKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK
XUMHUUECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
Bubaunorexa [IOK
59 Hounasa xumnyeckas CBsI3b 1

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



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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60 KoBanenTHas nosnsipHas XuMHu4ecKas 1 bubmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossipHas XUMU4ecKas 1 bubnuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenery oxHCIeHuA 1 https:// m.edsocl)_.[ ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHUCITUTENTN ¥ BOCCTAHOBHUTEIH 1 https:// m.edsoc&.I ru/00adb076
65 KonTponbnas pabora Ne4 o teme 1 bubnuoreka [IOK
«CtpoeHue atToma. XMMHYECKas CBA3b)» https://m.edsoo.ru/00adb486
66 Peseprubiit ypok. O6001IeHNE 1 1 bubnuoreka [IOK
cUCcTeEMAaTu3aIys 3HaHUI https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001IeHNE 1 1 bubnuoreka [IOK
cUcTeMaTU3aIys 3SHaHUH https://m.edso0.ru/00ad9cb?2
68 PesepBubIit ypok. O6001IeHNE 1 1 bubnnoreka [JOK
cUCcTeMAaTU3als 3SHaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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9 KUIIACC

KoaunuyecTBo 4acoB

Ne DJIeKTpOHHbIe M poBbIe
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
[Iepnoanyeckuil 3aK0H.
1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMUYECKUX 31eMeHTOB JI. M. https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOMCTB XUMHUYIECCKHX DJIEMECHTOB 1 bubmorexa [TOK
. https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
bu6moreka [IOK
3 Knaccugukanus 1 HoMeHKIaTypa 1 https://m.edsoo.ru/00adb7e2
HEOpPraHUYECKUX BEIIECTB https://foxford.ru/wiki/himiya/klassifikatsiya-
i-nomenklatura-neorganicheskih-veschestv
4 Bunnl xuMuueckoil CBSI3U U THUIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme
5 «[loBTOpEeHue u yrnyonenue 1 1 https://www.yaklass.ru,/
3HaHUH OCHOBHBIX Pa3/IesioB https://foxford.ru/wiki
Kypca 8 Kiacca»
Knaccudukarus XuMHUYECKUX
6 €aKIUH 10 Pa3INIHBIM 1 Eubmiorexa OK
P P https://m.edsoo.ru/00adbcb0
MpU3HAKaM
n . bu6mmoreka [JOK
OHSITUE O CKOPOCTH XUMHUYECKOU
7 eaxuuit. [TOHSTHE O FOMOFEHHBIX 1 https://m.edsoo.ru/00adbe9a
p ' https://www. yaklass.ru/p/himija/o-
11 TETCPOTCHHBIX PEaiix Klass/klassifikatciia-khimicheskikh-reaktcii-i-
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zakonomernosti-ikh-protekaniia-

212242/skorost-protekaniia-khimicheskoi-

reaktcii-katalizatory-287186

TloHATHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,
BJIMSIFOIIIME HA CKOPOCTh

bubmmorexa [{OK

8
XUMHYECKON PEaKIuU U https://m.edsoo.ru/00adc28c
MOJ0KEHNE XUMHUYECKOTO
paBHOBECHs
9 OKucIuTeIbHO- bu6moreka [IOK
BOCCTAHOBHUTEJIbHBIE PEAKIINHU https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON
10 mucconuanmy. CHIIbHBIE U bubmorexa HOK
’ https://m.edsoo.ru/00adcd68
ciabble AIIEKTPOTUTHI
11 HonHsle ypaBHEHUS peaKIuii bubmorera [JOK
M peaxtt https://m.edso0.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIOT U
OCHOBAHHH B CBETE
12 IpenCcTaBIEHUN 00 Eubmiorexa HOK
p . https://m.edso0.ru/00add5d8
ANEKTPOJUTUYECKOU
IIUCCOLIMAIAN
XHUMHYECKHE CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 bubnuoreka [JOK
JJIEKTPOJIUTUYECKOU https://m.edsoo.ru/00add8b2
IHACCOIHAIIAN
14 IloHsiTHE O TUIPOIIN3E COJICH bubmorexa LOK
P https://m.edsoo.ru/00add9d4
15 O06o001eHne U cucTeMaTu3anus bubnmoreka [JOK

3HAHUHI

https://m.edsoo.ru/00addd12
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[Ipaktuyeckas padora Ne 1.

bubmuoreka [IOK
https://m.edsoo.ru/00addbfa

16 «PGHIGHI/IG SKCIICPUMCHTAJIBHBIX ey e .

P https://foxford.ru/wiki/himiya/kachestvennye-
3ajiat» reaktsii-na-neorganicheskie-veschestva-i-iony
KonTtposnsHas padota Ne2 mo Teme

17 «INEKTPOTUTHYECKAS bubnuorexa [JOK
aucconuania. XuMuyecKkue https://m.edsoo.ru/00addecO
peaKIuy B pacTBOPAX»
bubmmorexa [{OK
OO01as XxapakTepucTuKa
18 T T -, https://m.edsoo.ru/00addfe2
. ) https://foxford.ru/wiki/himiya/obschaya-
CBOWCTBa Ha IIPUMeEpPE XJI0pa harakteristika-i-stroenie-galogenov
Ximoposogopon. ConsgHas
19 KI/ICJ'II:)Ta XI/III)VII/I‘ICCKI/IG CBOMCTBA. bubmorera [JOK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4eHUE, IPUMEHEHHE
[Tpaktrueckast pabota Ne 2 o
20 teMme «lloirydeHue coJITHON Eubmiorexa HOK
yi . . https://m.edsoo.ru/00ade348
KHCJIOTBI, H3yYCHHE €€ CBOHCTRY
Berurcnenus o ypaBHEHUAM
21 XAMHYECKUX PEAKIIUI, €CIIH OIUH Eubmiorexa HOK
PEAKIIH, A https://m.edsoo.ru/00ade488
13 PEarcHTOB JIaH B U30BITKE
bubmuoreka [JOK
99 OO6mras xapakTepucTuKa https://m.edsoo.ru/00ade64a
aneMeHToB VIA-rpynms https://foxford.ru/wiki/himiya/obschaya-
harakteristika-i-stroenie-elementov-via-gruppy
AJnotpornHbie MoAu(pUKAIUT
23 cepsl. Haxoxienue cepsl u eé bubnunoreka [JOK

COEIMHEHUH B IIPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a
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https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-via-gruppy
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CepoBoa0po1, CTpOCHHUE,

bubmuoreka [IOK
https://m.edsoo.ru/00ade802

24 ¢bu3nvecKne 1 XUMHUECKUE https://foxford.ru/wiki/himiya/okislitelno-
CBOMCTBA vosstanovitelnye-protsessy-s-uchastiem-
soedineniy-sery
Oxcunpl cepbl. CepHast KUCIIOTA, Bubmmotexa HOK
o5 (DMBHYCCKHE 1 XHMHUCCKHE https://m.edsoo.ru/00adea28
N https://foxford.ru/wiki/himiya/vzaimodeystvie-
CBOWCTBA, TPUMEHEHNUE . . )
sernoy-kisloty-s-metallami-i-nemetallami
XUMHUYECKUE PEAKIINH, JIeKaAIUE
B OCHOBE ITPOMBIIIIICHHOTO
26 crioco0a MoTy4eHHs] CEPHOU bubnuorexa [JOK
KHUCJIOTHL. XHUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSIMU CEPBI
97 Beruucnenune maccoBoit 1oau bubnuorexa [JOK
BBIXOJIa ITPOJAYKTA pEaKINK1 https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuKa
anemeHToB VA-Tpynmbl. A3o0T,
28 acIIpOCTPAaHEHUE B IIPUPOJIE Eubmiorexa HOK
pactipoctp PHPOAC, https://m.edsoo.ru/00adeea6
(hbM3UYECKUEe U XUMHUYECKUE
CBOMCTBaA
AMMHMaK, ero pusndeckue u
29 XUMHYECKHE CBOMCTBA bubmmotera [JOK
’ https://m.edso0.ru/00adf004
MOJy4YeHUE U IPUMEHEHUE
IIpakTuueckas padora Ne 3 o
30 TepMe «ITom elfne aMMHaKa bubmorexa HOK
i . ’ https://m.edso0.ru/00adf180
W3y4YEHUE €ro CBOMCTBY
31 A30THas KUCIOTa, €€ pru3nmdeckue bu6moreka [JOK



https://m.edsoo.ru/00ade802
https://foxford.ru/wiki/himiya/okislitelno-vosstanovitelnye-protsessy-s-uchastiem-soedineniy-sery
https://foxford.ru/wiki/himiya/okislitelno-vosstanovitelnye-protsessy-s-uchastiem-soedineniy-sery
https://foxford.ru/wiki/himiya/okislitelno-vosstanovitelnye-protsessy-s-uchastiem-soedineniy-sery
https://m.edsoo.ru/00adea28
https://foxford.ru/wiki/himiya/vzaimodeystvie-sernoy-kisloty-s-metallami-i-nemetallami
https://foxford.ru/wiki/himiya/vzaimodeystvie-sernoy-kisloty-s-metallami-i-nemetallami
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

U XUMHUYECKHE CBOUCTBA https://m.edso0.ru/00adf306
https://foxford.ru/wiki/himiya/vzaimodeystvie-
azotnoy-kisloty-s-metallami-i-nemetallami

Hcnonp3oBanue HUTPATOB U
COJIEW AaMMOHHSI B KA4ECTBE
MUHEPaJIbHBIX YI0OpEHUIH.

bubmmorexa [{OK

32
XHWMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKpYKaroILEen CpeJIbl
COCTMHEHUSIMU a30Ta
®ochop. Okeup dpochopa u
bop boccopa (V) bubnuoreka [IOK
dhocdhopnas kucnora, puzndeckre
33 T XUMIECKIE CBOfCTRA https://m.edsoo.ru/00adf68a
’ https://foxford.ru/wiki/himiya/fosfor
MOJIy4YeHUe
Hcnonws3oBanue docdaToB B
34 Ka4yeCTBE MUHEPAJIbHbBIX bubnuoreka [IOK
ynoOpeHuil. 3arpsi3sHeHNe https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
VYrnepon, pacpocTpaHeHUe B
35 npu f)) : gmnljlecxll)/le u bubmorexa HOK
PHPOZE, _ https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcunpl yriaeposa, ux
(buznyeckue 1 XuMU4ecKue
36 CBOMCTBA. DKOJOTUYECKHUE bubmorexa HOK
] https://m.edsoo.ru/00adfebe
po0IeMbl, CBSI3aHHBIE C OKCUAOM
yranepona (1V)
N bubmuoreka [JOK
37
YTOTBHA KICTOTA 1 €€ coTH https://m.edso0.ru/00ae006¢
38 [Ipaktuyeckas padora Ne 4 o bubnuorexa [IOK

teme "[lonmydenue yriekuciaoro

https://m.edsoo0.ru/00ae027¢



https://m.edsoo.ru/00adf306
https://foxford.ru/wiki/himiya/vzaimodeystvie-azotnoy-kisloty-s-metallami-i-nemetallami
https://foxford.ru/wiki/himiya/vzaimodeystvie-azotnoy-kisloty-s-metallami-i-nemetallami
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://foxford.ru/wiki/himiya/fosfor
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

raza. KauecrBeHHas peakuus Ha
KapOoHaT-uOH"

[lepBoHauanbHbIEC TOHATHSA 00

bu6mmoreka [IOK

39 OpPraHMYECKHUX BEILECTBAX KAK O
p https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia
40 KpeMunii u ero coetnHeHns bubnmorexa LOK
P https://m.edso0.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [JOK
3a7a4 o teMe «BaxkHenmme https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHUS
KonTtponbnas pabora Ne3 no teme
. bu6moreka [IOK
42 «Baxnenine HeMeTaIbl U UX
https://m.edso0.ru/00ae0e18
COEIMHEHUS
OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
43 MeTaJljIoB. MeTaiindeckas CBs3b bubnuoreka [{OK
1 MeTaJJIm4ecKast https://m.edsoo0.ru/00ae103e
KpUCTAJUTMYECKas PeiIéTKa.
dusnyeckre CBOMCTBA METAIIIIOB
XuMHYEeCKHE CBOMCTBA METAJIIIOB.
44 DIEKTPOXUMHUUECKHI PSII Eubmiorexa OK
p N p https://m.edso0.ru/00ael1156
HaIpsDKEHUH METaJlIOB
OO11re cnocoObl MoTy4eHus
MeTaiaoB. CiuiaBel. Beruuciaenus
45 0 YPaBHEHUSIM XUMHYECKUX bubmorexa LOK
P . https://m.edso0.ru/00ae1156
peaxiui, eciiu OJJUH U3 peareHToB
COJICPIKUT IPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubnuorexa [IOK



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

https://m.edso0.ru/00ael1278

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b2

47 L .
[Henotne MeTais! https://foxford.ru/wiki/himiya/osobennosti-
stroeniya-metallov-ia-i-iia-grupp
48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuorexa [JOK
KaJIus https://m.edsoo.ru/00ael4b2
bubmmoreka [{OK
[[en0YHO3eMETbHbIC METALITBI — https://m.edsoo.ru/00ae15e8
49 . . https://foxford.ru/wiki/himiya/osnovnye-
KaJIbIIU U Marinu . . .
soedineniya-schelochnozemelnyh-metallov-i-
ih-svoystva
50 Baxneiime coequHeHNs bu6moreka [IOK
KalTbIUS https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHU3ALIUS https://www.yaklass.ru,/
3HAHUM https://foxford.ru/wiki
JKEcTKoCTh BOMBI M CIIOCOOBI €& bubnuoreka [{OK
52
yCTpaHEHUsI https://m.edso0.ru/00ae1886
[IpakTuueckast pabota Ne 6 o
53 teMme "JKECTKOCTH BOIBI U METObI bubmmorexa [TOK
. " A A https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
bubmuoreka [JOK
54 An I
FOMIHIH https://m.edsoo.ru/00aelc64
. bu6mmoreka [JOK
AmMboTepHBIE CBOIICTBA OKCUIA U
55 . ¢ B i . a https://m.edsoo.ru/00aelc64
JIPOKCHA https://foxford.ru/wiki/himiya/amfoternost
bu6mmoreka [JOK
56 Keneso https://m.edsoo.ru/00ael1d86
57 Oxkcupl, THAPOKCUBI U COJIH bu6moreka [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-metallov-ia-i-iia-grupp
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-metallov-ia-i-iia-grupp
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://foxford.ru/wiki/himiya/osnovnye-soedineniya-schelochnozemelnyh-metallov-i-ih-svoystva
https://foxford.ru/wiki/himiya/osnovnye-soedineniya-schelochnozemelnyh-metallov-i-ih-svoystva
https://foxford.ru/wiki/himiya/osnovnye-soedineniya-schelochnozemelnyh-metallov-i-ih-svoystva
https://m.edsoo.ru/00ae15e8
https://www.yaklass.ru/
https://foxford.ru/wiki
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://foxford.ru/wiki/himiya/amfoternost
https://m.edsoo.ru/00ae1d86

xenesa (1) u xemnesa (111)

https://m.edsoo.ru/00ae35e6

O0001IEHUE U CUCTEMATU3ALIUS

58 N
3HaHUHI
[Ipaktuyeckas padora Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3a7a4 no teMe «BaxHenmme https://m.edso0.ru/00ae3de8
METaJUIbI U UX COEIUHEHUS
Brruucnenus mo ypaBHeHUSIM
XUMHUUYECKUX PEAKINH, €CITU OJUH bu6moreka [IOK
60 W3 PEareHTOB JaH B M30BITKE WIIH https://m.edsoo.ru/00ael750
COIEPKUT IpUMecH. Beraucienus https://foxford.ru/wiki/himiya/raschety-po-
MacCOBOM JIOJIM BBIXOJa IPOIAYKTA himicheskim-uravneniyam
peakumn
61 O0001IenrEe ¥ cUCTEMAaTH3AIUS https://www.yaklass.ru,/
3HAHHHI https://foxford.ru/wiki
KontpoabHasg padora Ned o teme
62 B P efiie P . https://www.yaklass.ru,/
(DAKHCHILAC METALIBL 11X https://foxford.ru/wiki
COEIUHEHUS
bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50
63 BemiectBa u marepuasl B https://www.yaklass.ru/p/himija/9-
HOBCEIHEBHOM KU3HU YEJIOBEKA klass/chelovek-v-mire-veshchestv-materialov-
i-khimicheskikh-reaktcii-232922/khimiia-i-
pishcha-khimiia-i-zdorove-232928
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYKaroILen CpeJibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuorexa [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://www.yaklass.ru/
https://foxford.ru/wiki
https://www.yaklass.ru/
https://foxford.ru/wiki
https://m.edsoo.ru/00ae3f50
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922/khimiia-i-pishcha-khimiia-i-zdorove-232928
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922/khimiia-i-pishcha-khimiia-i-zdorove-232928
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922/khimiia-i-pishcha-khimiia-i-zdorove-232928
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922/khimiia-i-pishcha-khimiia-i-zdorove-232928
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

CUCTEMAaTU3alus 3HaAaHNHI

https://m.edsoo.ru/00ae0dOa

67 PesepBHeIii ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adh33c
68 PesepBHeIit ypok. O600IICHNE 1 1 bubnuotexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensia O.C., Octpoymos IN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

* Xumus, 8 kiacc/ Pymsutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111ecTBO
«M3parenscTBO «IIpocBenieHne

» Xumus, 8 kiacc/ Epemun B.B., Ky3emenko H.E., [Ipo3nos A. A. u npyrue;
nox penakiueit Jlyauna B.B., Akumoneprnoe o61iectBo «3narenbcTBo
«ITpocsetienue»

» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxrmonepHoe obmectBo «M3marenbctBo «lIpocBemnienne»

» Xumus, 9 kinacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A. A. u npyrue;
nox penakiueit Jlyauna B.B., AkunonepHoe o61ectBo «l3marenbeTBo
«IIpocBemenue»

» Xumus, 9 kinace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe 001ecTBO

«M3parenscTBO «lIpocBemenue

METOIUYECKHUE MATEPHUAJIbI IS YYUTEJIA
Ypoku xumuu B 9 kinacce. Meroauueckoe nmocooue
JIuauss YMK: Xumus. I'abpuensu O. C., Octpoymos U. I'., Ciankos C. (8-9)

Astop: 'abpuensan O. C., Octpoymon U. I'., Cnankos C. A.



Xumus. [IpoBepouHbie 1 KOHTPOJIbHBIE PAOOTHL. 9 Kiacc

JIuaus YMK: Xumus. [a6puernsa O.C. (8-9)

Astop: I'abpuensn O.C., Akcenona 1.B., Octpoymos W.T'.

Ypoxku xumuu B 8 kitacce. Meroanieckoe mocobue

JInaus YMK: Xumus. [adbpuessa O.C. (8-9)

Epemun, /Ipo3noB, Autunun: Xumus. YriayOiaeHHbIH Kypc noarotrosku k EI'D
Epemun, [llunapera, po3nos: Xumus. 9 kinacc. PaGouas Tetpanp K
yueoHuky B. B. Epemuna H. E. Ky3smenko u ap. ®I'OC

Epemun, [llunapera, Jpo3nos: Xumus. 8 kinacc. PaGouas Tetpaap K
yueOnuky B. B. Epemuna H. E. Ky3pmenko u n1p. ®I'OC

Anekcanap Mukutiok: Xumus. 9 kinacc. Tpenaxep k yueOnuky I'. E.
Pymszutuca, ®@. I'. ®enpamana "Xumus. 9 knacc". ®I'OC

Anekcanap Mukutiok: Xumus. 9 kiacc. Tpenaxep k yueonuky I'. E.

Pymzutuca, ®@. I'. ®enpamana "Xumus. 8 kinacc". ®I'OC

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://uchi.ru/teachers/lk/main

https://www.yaklass.ru/

https://foxford.ru/wiki
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